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SUKFACE  WATER  SUPPLY  OF  OHIO  RIVER  BASIN. 

1917. 


AUTHORIZATION  AND  SCOPE  OP  WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
die  year  ending  September  30,  1917. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  the  following  authority  contained 
in  tie  oiganic  law  (20  Stat.  L.,  p.  394): 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Sonrey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
tore,  minefal  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
rekting  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  civil  bills  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  det^mining  the  water  supply  of  the  United  States, 
and  for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
pf^Miation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  aypropriatioM  for  the  fiscal  years  ended  June  30,  1895-1918. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200,000 

1907 .- 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1917.  inclusive 150.000 

1918 175,000 

In  the  execution  of  the  work  many  private  and  State  organiza- 
tions have  cooperated  either  by  furnishing  data  or  by  assisting  in 
collecting  data.  Acknowledgments  for  cooperation  of  the  first  kind 
are  made  in  connection  with  the  description  of  each  station  affected; 
cooperation  of  the  second  kind  is  acknowledged  on  page  11. 

Measurements  of  stream  flow  have  been  made  at  about  4,240 
points  in  the  United  States  and  also  at  many  points  in  Alaska  and 
the  Hawaiian  Islands.  In  July,  1917,  1,180  gaging  stations  were 
being  maintained  by  the  Survey  and  the  cooperating  oi^anizations. 

7 


Digitized  by 


Google 


8  SURFACE  WATEB  SUPPLY,  1917,  PART  HI. 

Many  miscellaneous  discharge  measurements  are  made  at  other 
points.  In  connection  with  this  work  data  were  also  collected  in 
regard  to  precipitation,  evaporation,  storage  reservoirs,  river  pro- 
files, and  water  power  in  many  sections  of  the  coimtry  and  will  be 
made  available  in  water-supply  papers  from  time  to  time.  Infor- 
mation in  regard  to  publications  relating  to  water  resources  is 
presented  in  the  appendix  to  this  report. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — ^the  "run-oflF"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  nm-off  in  depth  of  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre-feet. 
They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  woidd 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing 
run-off  with  rainfall,  which  is  usually  expressed  in  depth  of  inches. 

An  "acre-foot;"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  "relation . 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determines  the'stage-discharge  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the  same 
section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — to  which  the  siu^ace  of  the  river  would  fall 
if  there  were  no  flow. 
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EXPIiANATION  OP  DATA. 

He  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1916,  and  ending  September  30,  1917.  At  the  beginning  of  Janu- 
ary in  most  parts  of  the  United  States  much  of  the  precipitation  in 
the  preceding  three  months  is  stored  as  groimd  water  in  the  form  of 
snow  or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water 
passes  off  in  the  streams  during  the  spring  break-up.  At  the  end 
rf  September,  on  the  other  hand,  the  only  stored  water  available 
for  run-off  is  possibly  a  small  quantity  in  the  groimd;  therefore  the 
nm-off  for  the  year  beginning  October  1  is  practically  all  derived 
from  precipitation  within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measiurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of 
discharge  are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The 
general  methods  are  outlined  in  standard  textbooks  on  the  measure- 
ment of  river  discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  ap- 
plied to  gage  heights,  give  the  discharge  from  which  the  daily, 
monthly,  and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insuflBcient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  control,  and  the  cause  apd  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  Tninimnin  re- 
ceded stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
mean  daily  gage  height  may  not  be  the  true  mean  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  recorders  the 
n^n  daily  discharge  may  be  obtained  by  averaging  discharge  at 
'^ular  intervals  during  the  day,  or  by  using  the  discharge  integrator, 
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an  instrument  operating  on  the  principle  of  the  planimeter  and  con- 
taining as  an  essential  element  the  rating  curvd  of  the  station. 

In  the  table  of  monthly  discharge  the  colimin  headed  *' Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not 
indicate  correctly  the  stage  when  the  water  smface  was  at  crest 
height,  and  the  corresponding  discharge  was  consequently  larger 
than  given  in  the  maximum  column.  Likewise,  in  the  column 
headed  ''Minimum''  the  quantity  given  is  the  mean  flow  for  the 
day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean''  is  the  average  flow  in  cubic  feet  for  each  second  during  the 
month.  On  tliis  average  flow  computations  recorded  in  the  remain- 
ing coliunns,  which  are  defined  on  page  8,  are  based. 

ACCURACY  OF  FIEIiD  DATA  AND  COMPUTED  BESUI/TS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the  per- 
manence cff  the  discharge  relation  and  (2)  on  the  accuracy  of  obser- 
vation of  stage,  measurements  of  flow,  and  interpretation  of  records. 

A  paragraph  in  the  description  of  the  station  or  footnotes  added 
to  the  tables  gives  information  regarding  the  (1)  permanence  of  the 
stage-dischai^e  relation,  (2)  precision  with  which  the  discharge  rating 
curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency  of 
gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to 
the  rating  table  to  obtain  the  daily  discharge.* 

For  the  rating  tables  "well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  generid  and  are  based  on  the  plotting  of  the 
individual  measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high  accu- 
racy the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches  may 
be  subject  to  gross  errors  caused  by  the  inclusion  of  large  noncon- 
tributing  districts  in  the  measured  drainage  area,  by  lack  of  infor- 
mation concerning  water  diverted  for  irrigation  or  other  use,  or  by 
inability  to  interpret  the  effect  of  artificial  regulation  of  the  flow  of 
the  river  above  tSe  station.  "Second-feet  per  square  mile"  and 
"Run-off  (depth  in  inches)"  are  therefore  not  computed  if  such  errors 
appear  probable.  The  computations  are  also  omitted  for  stations  on 
streams  draining  areas  in  which  the  annual  rainfall  is  less  than  20 
inches.    All  figures  representing  "second-feet  per  square  mile"  and 

1  For  a  more  detailed  discussion  of  the  accuracy  of  stream-flow  data  see  Orover,  N.  C,  and  Hoyt,  J.  C 
Accuracy  of  stream-flow  data:  U.  S.  Qeol.  Survey  Water-Supply  Paper  400,  pp.  fi3-d0, 1916. 
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"nm-off  (depth  in  inches)''  previously  published  by  the  Survey 
should  be  used  with  caution  because  of  possible  inherent  sources  of 
error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
flie  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  ligjit  on  data  previously  published. 

COOPERATION. 

Work  in  Illinois  during  the  year  ending  September  30,  1917,  was 
carried  on  in  cooperation  with  the  State  of  Illinois  Bivers  and  Lakes 
Commission. 

Work  in  Kentucky  was  done  in  cooperation  with  the  State  Geo- 
logical Survey,  J.  B.  Hoeing,  State  geologist. 

TTie  United  States  Engineer  Corps  cooperated  in  the  maintenance 
of  9  gaging  stations  in  the  Ohio  River  basin  and  furnished  base  data 
for  30  additional  stations. 

Financial  assistance  was  also  rendered  by  the  Alabama  Geological 
Survey  and  The  Tennessee  Power  Co. 

DIVISION  OF  WORK. 

Data  for  Allegheny  River  at  Red  House,  N.  Y.,  were  collected  and 
prepared  for  publication  under  the  direction  of  C.  C.  Covert,  district 
engineer,  assisted  by  O.  W.  Hartwell  and  E.  D.  Burchard. 

Data  for  the  Ohio  River  basin,  except  those  for  the  Allegheny  at 
Red  House,  N.  Y.,  for  stations  in  Hlinois,  and  for  the  basin  of  Ten- 
nessee River,  were  collected  and  prepared  for  publication  under  the 
direction  of  A.  H..Horton,*  district  engineer,  assisted  by  B.  E.  Jones, 
B.  J.  Peterson,  and  B.  L.  Hopkins. 

Data  for  stations  in  Illinois  in  Ohio  basin  were  collected  and  pre- 
pared for  publication  imder  direction  of  W.  G.  Hoyt,  district  engineer, 
assisted  by  H.  C.  Beckman. 

Field  data  for  stations  in  the  Tennessee  River  basin  were  collected 
under  the  direction  of  Warren  E.  Hall,  district  engineer,  assisted  by 
L.  J.  Hall.  The  records  were  prepared  for  publication  imder  the 
direction  of  C.  G.  Paulsen,  district  engineer,  assisted  by  B.  J.  Peterson 
and  B.  L.  Hopkins. 

The  records  were  assembled  and  reviewed  by  A.  H.  Horton,  B.  E. 
Jones,  and  B.  J.  Peterson,  and  B.  L.  Hopkins. 
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SURFACE  WATER  SUPPLY,  1W7,  PART  HI. 


GAGING- STATION  RECORDS. 

AUJSaHBNY  BIVE&  BA8IK. 
ALLBOHSinr  BIVEB  AT  BSD  HOTTOE,  H.  Y. 

Location. — At  highway  bridge  in  Red  House,  Cattaraugus  County,  5  miles  below 
Salamanca  and  13  miles  above  boundary  between  New  York  and-Pennsylvania. 
Conewango  Creek,  the  outlet  of  Chautauqua  Lake,  enters  the  Allegheny  in 
Pennsylvania  about  30  miles  below  the  station. 

Drainaob  arba. — 1,640  square  miles. 

Records  availablb. — September  4, 1903,  to  September  30,  1917. 

Gaob. — Gurley  seven-day  water-stage  recorder  on* left  bank  just  below  highway 
bridge;  installed  September  3,  1917;  prior  to  this  date,  chain  gage  attached  to 
upstream  side  of  bridge  near  left  end.  (rage  read  and  recorder  inspected  by 
W.  E.  Coe. 

DiscHAROE  MBAST7RBMENT8.— Made  from  downstream  side  of  bridge. 

Channel  and  control. — Coarse  gravel;  shifting  occasionally. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.35  feet  at  3  p.  m. 
March  12  (discharge,  17,600  second-feet);  minimum  stage  recorded,  3.15  feet 
October  6,  11,  and  12  (discharge,  238  second-feet). 

1903-1917:  Maximum  stage  recorded,  12.7  feet  March  26,  1913  (discharge, 
about  40,000  second-feet);  minimum  stage  recorded,  2.7  feet  on  several  days  in 
December,  1908  (dischai^ge  about  100  second-feet). 

ICB. — Stage-discharge  relation  somewhat  a£fected  by  ice. 

Rbgulation. — Low- water  flow  may  be  slightly  a£fected  by  the  operation  of  several 
small  power  plants  above  Salamanca.  A  storage  reservoir  on  the  divide  between 
Oil  Creek,  tributary  to  Allegheny  River,  and  Genesee  River,  tributary  to  Lake 
Ontario,  was  formerly  used  for  supplying  water  to  the  Erie  Canal  system  through 
the  abandoned  Genesee  River  Canal  and  Genesee  River.  The  reservoir  is  no 
longer  used  for  canal  purposes,  and  the  water  is  all  turned  into  Allegheny  River 
through  Olean  Creek. 

Accuracy. — Stage-discharge  relation  practically  permanent  between  dates  of  shift- 
ing; affected  by  ice  during  most  of  February.  Rating  curve  well  defined  between 
300  and  900  second-feet  and  between  6,000  and  13,000  second-feet.  Gage  read 
to  half  tenths  twice  daily.  Operation  of  water-stage  recorder  satisfactory  Septem- 
ber 3-14  and  29-30;  daily  gage  height  for  this  period  determined  by  inspecting 
recorder  graph.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.    Open- water  records  good;  others  fair» 

Discharge  metisuremcnts  of  Allegheny  River  at  Red  House y  N,   Y.,  during  ihe  year  ending 

Sept.  SO,  1917. 


Date. 

Mudeby- 

Gage 
height. 

Dls- 
charge. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Oct.  25 

25 

Feb.  9a 

Mar.  13 

E.  D.  Burchard 

do 

do 

do 

do 

CO.  Covert 

Feet. 
3.70 
3.70 
ft.  92 
8.50 
8.20 
7.80 

Seo:fl- 

695 

707 

883 

13,500 

12,200 

10,500 

May  30 

June  26 

26 

July  30 

Aug.  20 

30 

E.  D.  Burchard 

do 

do 

C.C.  Covert 

Feet. 

7.02 
4.81 
4.78 
5.00 
4.24 
3.57 

Sec.-A. 
8,130 
2,470 
2,410 
2,710 

18 
20 

J.W.Moulton 

E.  D.  Burchard 

1,470 
634 

a  Measurement  made  through  complete  ice  oovor. 
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Doihf  dMiarge,  in  uoomd-ftd,  of  AlUgheny  River  at  Red  House,  N.    Y.^*for  the  year 

ending  Sept.  SO,  1917,    . 


Day. 


I.. 
2.. 
1.. 
4.. 
5.. 

6.. 
7.. 
S-. 
9.. 
10.. 

U.. 
M.. 
13.. 
14.. 

15.. 

16.. 
17.. 
18.. 

19.. 
».. 


a.. 

22.. 
28.. 


%.. 
27.. 
2S.. 
29.. 
30.. 

a.. 


Oct. 


278 
278 
278 
266 

265 

254 
265 
265 
278 
265 

238 
238 
345 
648 
545 

477 
423 
423 
545 
1,170 

1,970 

1,170 

1,170 

S90 

755 

S^o 
545 
495 
423 
330 
390 


Nov. 


368 

495 
695 
545 
423 

423 
405 
423 
595 
810 

990 

030 

930 

1,050 

1,060 

1,060 
1,116 
1,110 
1,170 
1,050 

1,050 

930 

930 

2,310 

3,400 

2,590 
2,050 
2,590 
4,860 
6,300 


Dec. 


6,600 
6,600 
5,410 
4,090 
2,960 

2,050 
1,580 
1,580 
1,730 
1,440 

1,300 
1,170 
J,  110 
1,110 
990 

930 
850 
800 
800 
750 

700 
700 
700 
700 
750 

800 
1,000 
1,440 
2,400 
2,400 
1,810 


Jan. 


1,780 
1,780 
1,730 
1,730 
2^400 

6,600 
7,650 
4  880 
3,850 
3,620 

2,600 
1,890 
1,730 
1,580 
1,580 

1,680 
1,730 
1,580 
1,510 
1,440 

1,440 
1,730 
2,220 
2,140 
2,060 

1,890 
1,890 
1,730 
1,440 
1,580 
2,220 


Feb. 


2,000 
1,700 
1,500 
1,400 
1,200 

1,100 

1,000 

950 

900 


800 
800 
750 
700 
700 

700 
700 
800 
950 
950 

900 
950 
900 
950 
1,200 

7,550 
12,400 
10,800 


Mar. 


8,250 
6,000 
4,090 
3,850 
8,850 

3,850 
3,850 
3,850 
2,590 
1,810 

3,850 
15,000 
14,100 
10,800 

9,800 

10,200 
7,730 
5,880 
5,060 
6,170 

7,400 
6,470 
6,170 
8,060 
9,450 

8,750 
9,800 
10,800 
11,600 
10,200 
7,080 


Apr. 


liay. 


1,890 
1,890 
2,230 
2,060 
2,230 

2,410 
3,610 
4,800 
4  550 
4,650 

4,300 
4,550 
4,060 
3,830 
3,390 

2,780 
2,060 
1.890 
1,890 
2,590 

4,060 
4,060 
4,060 
4,060 
4,060 

4,060 
4,300 
6,170 
8,750 
8,750 
7,400 


June. 


8,060 
7,400 
7,400 
6,170 
4,300 

4,560 
8,780 
12,800 
13,200 
10,800 

11,200 
10,200 
7,730 
6,770 
6,060 

3,610 
2,600 
2,320 
2,060 
i;570 

1,420 
1,280 
1,280 
3,180 
4,060 

4,300 
2,980 
2,780 
2,780 
2,780 


July. 


8,610 
7,080 
8,060 
6,770 
5,060 

3,610 
3,180 
4,300 
4,060 
41060 

3,830 
7,400 
7,080 
6.170 
5,060 

4,800 
4,060 
3,830 
3.180 
3,180 

.2,980 
2,320 
2,410 
2,060 
1,890 

1,890 
2,140 
2,060 
2,410 
2,780 
2,320 


Aug. 


1,890 

1,670 

1  140 

890 

775 

666 

665 
665 
665 
665 

665 
775 
665 
720 
1,010 

2,980 
2,780 
2,060 
1,730 
1,570 

1,140 
1,140 
1,280 
1,210 
1,010 


775 
615 
665 
720 


Sept. 


1.010 
1,670 
2,040 
1,620 
1,240 

1,010 
902 
832 
776 
098 

625 
585 
546 
498 


298 
304 


Non.— Discharge,  Dec.  17-27  and  Feb.  2-25,  estimated  because  of  ice,  from  discharge  measurements. 
VMtber  records,  study  of  SBge-height  graph  and  comparison  with  similar  studies  for  station^on  adjacent 
nxmas.   Mean  discharge  Sept.  15-28,  estimated  407  second-feet. 

Mcnthly  discharge  of  Allegheny  River  at  Red  HotLse,  JV.    F.,  for  the  year  ending  Sept 

SO,  1917, 

[Drainage  area,  1,640  square  miles.] 


Honth. 


Discharge  in  second-feet. 


Mn-riTnupi  ■ 


M*"tmnm, 


Mean. 


Per 
square 
mile. 


Run-otr 

(deoth  in 

inches  on 

drainage 

area). 


Ortobtf... 
I        Nownber. 

I        Pgyabcr. 
I        ^noiry... 

I 

I 

Jalj. 

*ogost 

8iptember 

I  The  year 


1,970 
6,300 
6,600 
7,550 
12,400 
15^000 
7,730 
4,800 
13,200 
8,060 
2,980 
2,060 


238 

368 

700 

1,440 

700 

1,810 

1,980 

1,890 

1,280 

l,89d 

615 

370 


533 
1,420 
1,850 
2,360 
2,000 
7,300 
4,090 
3,910 
5,450 
3,990 
1,130 

675 


0.325 
.866 
1.13 
1.44 
1.22 
4.45 
2.49 
2.38 
3.32 
2.43 
.690 
.412 


15,000 


2,900 


1.77 


0.37 

.97 

1.30 

1.66 

1.27 

6.13 

2.78 

2.74 

8.70 

2.80 

.80 

.46 


23.98 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


MONONGAHEUL  BIVE&  BA8IK. 
TYOART  BIVS&  NEAB  DAXLBY,  W.  VA. 

Location.— At  Burnt  Bridge,  on  Staunton-Parkersburg  pike  1  mile  northeast  of 
Dailey,  Randolph  County,  2  miles  south  of  Beverly,  on  Western  Maryland 
Railroad.  Stalnaker  Run  enters  river  on  right  about  1,000  feet  below  station 
and  above  control. 

Drainage  area. — 194  square  miles  (measured  on  topographic  maps). 

Records  available. — April  20, 1915,  to  September  30, 1917. 

Gage. — ^Vertical  staff  on  face  of  right  abutment  of  bridge  near  downstream  end ;  read 
by  Charles  W.  Chenoweth. 

Discharge  measurements. — ^Made  from  bridge*  or  by  wading.  Stay  wire  is  used 
for  measurements  at  high  stages.    Flow  of  Stalnaker  Run  is  included. 

Channel  and  control. — One  chaiuiel  at  all  stages,  straight  for  100  feet  above  and 
1,300  feet  below  bridge.  Right  bank  high;  left  bank  low ;  large  overflow  through 
meadows  at  high  stages.  Stream  bed  is  rocky,  but  banks  are  sandy.  Control 
probably  permanent.  Point  of  zero  flow,  September  26,  1917,  at  gage  height, 
0.2  foot  ±  0.1  foot. 

Extremes  of  stage. — ^Maximum  stage  recorded  during  year,  13.4  feet  at  7  a.  m., 
March  12 ;  minimum  stage,  0.6  foot  at  7  a.  m. ,  September  6, 1916.  Highest  known 
flood  reache*d  a  stage  represented  by  gage  height  about  16  feet. 

Ice. — Stage-discharge  relation  affected  by  ice  at  times. 

Accuracy. — Stage-discharge  relation  probably  permanent;  affected  by  ice  during 
December,  January,  and  February.  Rating  curve  not  yet  developed.  Gage 
read  twice  daily  to  half-tenths.    Records  good. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Engineer 
Corps. 

Dischai^ge  meawrements  of  Tygwrt  River  near  Dailey,  W.  Va.,  during  the  year  ending 

Sept,  SO,  1917, 


Date. 


Made  by- 


Gage 
leij^t. 


heigl 


ohaigo. 


Apr.    6 

8 

Sept.  26 


B.E.  Tones 

do 

Peterson  and  Hopkins. 


FeeL 
8.47 
4.42 
.76 


Sec-fi. 


'^ 


1,120 
10.2 
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Dmfy  gage  height^  infeet^  of  Tygart  River  near  DaUeyy  W.  Va.,for  the  year  ending  Sept- 

SO,  1917, 


DV. 

Oct. 

Nov. 

• 

Deo. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.35 
1.98 
1.72 
1.55 
1.45 

1.32 
1.28 
1.22 
1.30 
1-58 

1.42 
1.32 
1.25 
1.22 
1.20 

1.20 
1.40 

1.30 
1.30 
1.24 
1.15 
1.14 

1.10 
1.10 
1.08 
1.00 
1.14 

1.12 
1.10 
1.08 
1.10 
1.08 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.02 
2.06 
2.28 

1.80 
1.76 
1.82 
1.68 
1.62 

1.62 
1.58 
1.50 
1.46 
1.56 

1.68 
1.58 
1.65 
1.59 
1.58 

1.52 
1.58 
1.60 
1.66 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.82 
5.31 
4.09 
2.87 
2.50 

2.26 
2.82 
6.08 
5.65 
3.88 
2.86 

2.70 
2.46 
2.83 
3.76 
4.34 

7.74 
4.36 
3.62 
2.82 
2.48 

2.24 
2.09 
2.20 
2.82 
3.24 

3.10 
2.55 
2.38 
2.18 
1.95 

3.07 
10.60 
6.06 
3.48 
2.86 

2.45 
1.75 
2.19 
2.20 
2.68 
2.60 

3.20 
3.66 
3.40 
3.36 
3.20 

3.20 

"z'to' 

3.20 
3.20 

"h'.sk' 

4.62 
3.38 
3.02 
9.14 
5.04 

3.66 
4.43 
5.42 

4.78 
3.77 
5.84 
6.92 
5.92 

4.20 
3.82 
7.90 
5.31 
4.04 

5.53 
13.00 
7.70 
9.48 
4.71 

3.95 
3.88 
4.05 
3.29 
3.18 

3.70 
5.72 
3.97 
4.99 
4.40 

3.30 
2.81 
2.60 
2.44 
2.26 
2.10 

2.00 
1.99 
1.96 
1.80 
1.85 

2.70 
3.35 
5.18 
3.62 
3.15 

3.40 
3.80 
3.40 
2.91 
2.60 

2.27 
2.05 
2.00 
1.92 

1.84 

1.76 
1.72 
1.64 
1.60 
1.60 

1.60 
1.68 
1.59 
2.79 
2.70 

2.54 
2.28 
2.10 
2.00 
1.98 

1.80 
1.75 
1.81 
2.75 
3.03 

2.70 
2.48 
2.29 
2.12 
2.08 

1.91 
1.80 
1.76 
1.72 
1.67 

1.64 
1.57 
1.52 
1.48 
1.40 

1.36 
8.32 
8.02 
9.12 
5.20 
3.62 

2.82 
2.85 
2.82 
2.48 
2.23 

2.12 
1.94 
1.79 
1.72 
1.98 

2.05 
1.78 
1.62 
1.54 
1.50 

1.44 
1.38 
1.29 
1.24 
1.26 

1.22 
1.14 
1.08 
1.30 
1.05 

1.02 
1.00 
1.08 
2.02 
2.32 

1.98 
1.46 
1.34 
1.28 
1.18 

1.10 
1.04 
.99 
.96 
.96 

.90 
.90 
.90 
.90 
.90 

1.00 
1.12 
1.66 
1.85 
1.46 

1.36 
1.40 
2.08 
2.06 
2.92 

2.32 
1.96 
1.67 
1.66 
1.42 
1.34 

1.18 
1.10 
1.07 
1.06 
1.06 

1.02 
1.00 
1.03 
1.04 
.96 

.92 

.86 

.   .86 

.86 
.86 

.82 
.82 
.74 
.70 
.67 

.65 
.64 
.62 
.68 
.72 

.75 
.71 
.65 
.64 
.64 
.63 

0.63 

2. 

.63 

3 

.63 

4 

.63 

i. 

i 

.63 
1.05 

7 

1.05 

8 

1.60 

9 

2.40 

to 

1.65 

U 

1.39 

12. 

1.18 

13 

1.06 

14. 

.97 

IS 

.90 

15. 

.88 

17 

.82 

18. 

2.18 
2.05 
2.52 

l.d2 

1.74 
1.51 

1.52 
1.51 
1.51 
1-51 
1.29 
1.26 

.80 

19 

.76 

3D. 

.74 

21 

.74 

23 

1.52 

7k 

.94 

34 

.81 

25. 

.78 

38 

.75 

27 

.75 

38 

.75 

39 

.78 

30 

.80 

81 

NoTK.— No  gage  readingB  Feb.  7-9,  12-16,  and  19.    Oage  read  to  top  of  loe  Dec.  14-21,  Jan.  16,  Feb.  3, 
M0,U,17,18.        ^^ 

TTOAST  BIVEB  AT  BSLHTOTOH,  W.  VA. 

Location. — At  highway  bridge  at  Belington,  Barbour  County,  one-fourth  mile  above 
mouth  of  Mill  Creek. 

Dbainaob  abba. — ^390  square  miles. 

HscoRDS  AVAILABLE.— June  5, 1907,  to  September  30, 1917. 

Gage.— Chain  gage  attached  to  the  upstream  side  of  highway  bridge  to  left  of  center 
of  the  river;  read  by  S.  A.  Campbell.  Sea-level  elevation  of  zero  of  gage,  1,679.89 
feet. 

DucHAROE  MEASUREMENTS. — Made  from  upstream  side  of  the  bridge. 

Cbanmel  AND  CONTROL. — Practically  permanent;  straight  above  and  below. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  21.48  feet  at  7.30 
a.  m.,  March  13  (discharge  about  20,000  second-feet);  minimum  stage,  2.01  feet 
at  7  a.  m.,  August  29  and  September  30  (discharge  14  second-feet). 

Ice.— Ice  may  affect  stage-discharge  relation  for  short  periods  during  December^ 
January,  and  February. 

AocuRACT.— Stage-discharge  relation  practically  permanent;  apparently  little  affected 
by  ice  during  1917.  Daily  discharge  determined  from  rating  curve  well  defined 
between  300  and  4,000  second-feet,  fairly  well  defined  between  13  and  300  second- 
feet;  beyond  these  limits  curve  is  extension.  Gage  read  daily  in  the  morning 
to  hundredths.  Daily  discharge  ascertained  by  applying  mean  daily  gage  heights 
to  rating  table.  Open-water  rating  curve  used  to  determine  winter  discharge,  as 
effect  of  ice  on  stage-discharge  relation  was  considered  small. 

The  following  discharge  measurement  was  made  by  Peterson  and  Hopkins: 
Septemb^  22, 1917 — Gage  height,  2.16  feet;  discharge,  23.8  second-feet. 
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Daily  discharge^  in  second-feet,  of  Tygart  River  at  Belington,  W,  Va.yfor  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


6«pt. 


1 
2 
3 
4 

6 

6 
7 
8, 
9 
10. 

11. 
12, 
13. 
14. 
15. 

le. 

17 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31 


305 
233 
160 
138 

70 
03 
18 
40 


15 
138 
114 
01 
82 

77 

15 

233 

330 


500 
515 
418 
310 


108 
139 
128 
440 
440 
82 


70 
53 
53 
75 
52 

30 
77 
51 
5« 
53 

50 
40 
82 
77 
77 

70 
80 
70 
72 
73 

82 

10 

53 

138 

730 

500 
372 
270 
270 


252 
212 

175 
160 
226 

540 
305 
310 
233 
252 

283 
252 
252 
305 
350 

350 
418 
372 
406 
406 

440 

040 

3,030 

2,100 

1,060 

700 
500 
2,270 
6,030 
1,620 
1,270 


700 

672 

1,830 

2,020 

1,000 

3,640 
3,190 
1,600 
1,060 
820 

645 
418 

1,060 
645 

1,200 

1,060 
880 
730 
565 
465 

820 
0,060 
7,860 
2,040 
1,270 

820 
565 
515 
590 
700 
500 


1,000 
1,340 
1,000 

1,000 
760 

418 
540 
540 
400^ 
350 


270 
230 
270 
225 


200 

330 

040 

1,000 

3,100 
1,760 
1,060 
040 
1,000 

1,000 
1,410 
3,830 


3,370 
2,110 
2,110 
2,270 
4,630 

3,010 
1,070 
6,800 
6,600 
2,830 

2,510 
12,300 
20,000 
13,400 

4,830 

2,500 
1,340 
1,340 
1,600 
205 

1,200 
2,670 
2,510 
1,000 
1,480 

1,000 

1,130 

1,000 

730 

618 

540 


540 
440 
372 
350 
230 

1,760 
1,480 
1,760 
2,510 
1,480 

1,270 
1,340 
1,620 
1,060 
1,060 

1,130 
465 
305 
330 
350 

290 
252 
222 
216 
133 

212 
105 
252 
233 
210 


1,000 
700 
515 
440 

1,830 

760 
310 
270 
540 
1,200 

1,000 
820 
672 
540 
440 


330 
270 
208 


202 
102 
233 
222 
212 

158 
160 
7,260 
6,360 
3,830 
2,350 


1,340 

1,130 

040 

820 

565 

465 
305 
330 
233 
210 

672 
233 
270 
226 
102 

188 
133 
128 
84 
80 

104 
00 
70 
67 
70 

72 
61 
618 
222 
202 


205 
202 
185 
110 
104 

60 
43 
222 
84 
60 

44 

40 
32 
31 
22 

155 
155 
110 
222 
500 

182 
290 
131 
310 
158 

400 
1,200 
233 
350 
252 
82 


48 
72 
07 
101 

82 
35- 
34 
40 
182 

05 
76 
37 
31 
27 

23 
22 
23 
10 
15 

14* 
12 
12 
17 
88 


212 
38 
07 

eo 

39 

24 

31 

310 

540 

418 

192 
15 
82 
61 
44 

42 
41 
17 
23 
22 

18 
24 
36 

46 
32 

23 
16 
17 
14 
14 


Monthly  discharge  of  Tygart  River  at  BeUngton,  W,  Va.^for  the  year  ending  Sept.  SO,  19 tJ. 
(DnUnage  area,  30O  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


W^^-ripi^^fT^ 


intitmiiTTi 


Mean. 


Per 
square 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


October 

November 

December 

January 

February 

March 

MmII 

May 

June 

July 

August 

September 

The  year 


500 

730 

6,030 

9,060 

3,830 

20,000 

2,510 

7,260 

1,340 

1,200 

182 

540 


15 
19 
109 
418 
226 
205 
133 
158 
61 
22 
12 
14 


209 

135 

879 
1,640 

952 
3,600 

739 
1,000 

341 

213 
44.7 
84.2 


0.586 
.346 
2.25 
4.21 
2.44 
9.23 
1.89 
2.79 
.874 
.546 
.115 
.216 


0.63 
.39 
2.50 
4.8S 
2.54 
10.61 
2.11 
3.2K 


.11 
.21 


20,000 


12 


831 


2.13 


28.01 


TYGART  RIVSR  AT  FBTTBRMAV,  W.  VA. 

Location.— At  highway  bridge  at  Fetterman,  Taylor  County,  thiee-fourths  mile  abov^ 

mouth  of  Otter  Creek. 
Drainaob  Area. — ^1,340  square  miles. 
Rboords  availablb.— June  3,  1907,  to  September  30, 1917. 
Gage.— Chain  gage  attached  to  downstream  side  of  highway  bridge;  read  by  Jooepll 

Weaver.    Sea-level  elevation  of  zero  of  gage,  957.86  feet. 
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DncHAAos  HSASURBMBNTS. — ^Made  from  downstream  side  of  bridge. 

Ghakkbl  and  control. — ^Practically  permanent. 

£xTREX£s  OF  DISCHARGE. —Maximum  stage  recorded  during  year,  21.1  feet  at  7  a.  m. 
January  22  (discharge  about  36,000  second-feet);  minimum  stage,  3.13  feet 
August  24  and  morning  of  August  25  (discharge,  54  second-feet). 

No  records  of  floods  previous  to  installation  of  gage;  highest  stage  recorded  since 
station  was  established,  29.1  feet,  in  July,  1912. 

Id.— Ice  probably  affects  stage-discharge  relation  for  short  periods  in  severe  winters. 

AocuRACT. — Stage-discharge  relation  practically  permanent.  Affected  by  ice  Decem- 
ber 17-20  and  February  4-19.  Rating  curve  well  defined  betw:een  100  and  23,000 
second-feet,  poorly  defined  below  100  second-feet;  above  23,000  second-feet  the 
curve  is  an  extension.  Grage  read  twice  daily  to  half-tenths.  Discharge  ascer- 
tained by  applying  mean  daily  gage  heights  to  noting  table.  Estimates  of  daily 
dischai^ge  during  periods  stage-discharge  relation  was  affected  by  ice  are  poor; 
the  records  for  other  periods  are  good. 

The  following  discharge  measiu^ment  was  made   by  Peterson  and   Hopkins: 
Septaaber21,  1917:  Gage  height,  3.26  feet;  discharge,  79.4  second-feet. 

DaHy  diaduirge,  in  $eoond-feei,  of  Tygart  River  at  Fetterman,  W.  Va.,/or  the  year  ending 

Sept.  SO,  1917, 


D*y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

I 

2,440 
1,450 

'wo 

065 
405 

418* 
867 
303 
267 
328 

305 
456 

440 
305 
328 

1,030 
2,440 
2  020 
2.070 
2,970 

2,610 
1930 
1,450 
1,0% 
810 

710 
620 
405 
455 
418 
387 

315 
315 
285 
285 
255 

255 
211 
200 
200 

267 

315 
315 
315 
328 
380 

455 
418 
380 
380 
387 

315 

315 

380 

1,300 

2)270 

2,270 
1450 
1,160 
1,030 
1,030 

1,030 

1,030 

920 

865 

1,300 

2,270 
1,030 
1380 
1,160 
1,100 

1,100 

1,030 

920 

810 

710 

620 
600 
600 
600 
600 

1,230 
10,700 
12,400 
6,000 
3,340 

2,610 
2  970 
10,900 
16,900 
8,530 
4,100 

2,610 
2  180 
3,720 
8,530 
6,580 

8,140 
0  500 
5  240 
3,340 
2)440 

1,770 
1,380 
920 
1,930 
3,160 

2.160 
2,270 
2,610 
2,270 
1,770 

1,930 
3.5,800 
20,500 
7,940 
4,100 

2,790 
2,020 
1,850 
2  270 
3,720 
3,910 

2,970 
2,610 
2,440 
2,000 
1,700 

1,400 

1,200 

1,000 

900 

800 

700 
600 
600 
600 
560 

650 

550 

750 

1,000 

4,480 

8,020 
5,050 
3,150 
8,140 
14,500 

7,160 
5,430 
11,100 

0,120 
5,240 
6,000 
13,000 
13)200 

0,700 
6  780 
20  500 
24,100 
0,310 

10,700 
20,400 
31,400 
25,100 
17,800 

8,340 
6,620 
6,000 
4,860 
3,720 

3,340 
4,290 
6,000 
5  620 
7,360 

5,430 
3,720 
2,790 
2,440 
2,020 
1,690 

1,460 

1,230 

1,030 

920 

975 

1,770 
3,530 
7^560 
7,750 
6,000 

3,340 
3,530 
3,530 
2  970 
2,270 

1,770 
1  380 
1,160 
1,100 
1,030 

920 
810 
710 
710 
620 

620 

620 

665 

1,030 

2,610 

2,440 
2,020 
1,530 
1,300 
1,160 

1,160 
1,030 
'020 
1,160 
2,020 

2,180 
1,030 
1,770 
1  530 
1)300 

1,100 
'920 
865 
760 
665 

620 
578 
665 
810 
760 

665 
8,530 
26  000 
24,600 
18,600 
8,140 

4,670 
3,530 
3,530 
2970 
2,180 

2,440 
4  480 
2790 
2,100 
2)180 

2,790 

2)  180 

1,450 

975 

810 

760 
710 
620 
535 
440 

367 
303 
303 
273 
273 

244 
216 
255 
760 
635 

760 
678 
402 
308 
244 

191 
168 
168 
273 
867 

303 
244 
191 
216 
2,970 

1,610 

1,100 

'760 

578 

536 

760 
536 
479 
665 
760 

1,690 

1,850 

1,300 

975 

760 

678 

402 
334 
303 
244 
244 

216 
168 
148 
168 
200 

425 
303 
244 
191 
148 

148 
114 
114 
90 
72 

62 
62 
62 
54 
«5 

114 
85 
72 
72 
80 

120 

880 

1  

665 

3       

455 

4    

803 

5 '. 

244 

6 

191 

148 

8 

273 

9 

920 

10 

1,160 

U 

710 

12 

479 

U 

834 

14 

244 

15 

191 

16 

148 

17 

114 

18 

114 

19 

90 

SD 

85 

a 

88 

» 

78 

23 

78 

24 

«5 

25 

«5 

2^ 

05 

r 

06 

» 

66 

» 

65 

30. 

65 

31 

Note.— Dafly  dlsdiarge  estimated  because  of  ice  Dec  17-20  and  Feb.  4-19. 
115805**— 20— W8P  453 2 
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Monthly  discharge  of  Tygart  River  at  FeUerman,  W.  Va.,/or  the  year  ending  Sept.  SO^  1917. 
pnlnage  area,  1,340  square  miles.] 


lionth: 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


2,970 

2,270 

16,900 

35,800 

14,500 

31,400 

7^750 

26,600 

4,670 

2,970 

425 

1,160 


35,800 


yinimniw 


267 
200 
600 
920 
620 
1,690 
620 
578 
216 
168 
54 
66 


54 


1,030 

592 

3,240 

5,150 

3,240 

9,830 

2,120 

3,820 

1,520 

720 

165 

265 


2,650 


Per 
square 
mile. 


0.769 

.442 

2.42 

8.84 

2.42 

7:84 

1.58 

2.85 

1.13 

.537 

.123 

.198 


1.96 


Run-off 
(depth  in 
inches  on 
drainage 
ares). 


0.80 

.49 

2.7U 

4.43 

3.52 

8.46 

1.76 

3.» 

1.35 

.63 

.14 

.23 


35.87 


XOHOirOAHXLA  BIVSR  AT  LOOK  15,  HOTTLT,  W.  VA. 

Location. — ^At  Lock  15,  at  Hoult,  2^  miles  below  county  highway  bridge  at  Fainnont, 
Marion  County,  and  4  miles  below  mouth  of  West  Fork.  Buffalo  Creek  enters 
on  left  three-fourths  mile  above  station. 

Dbainage  abba. — ^2,430  square  miles  (measured  on  topographic  maps). 

Rboobds  available. — April  7, 1915,  to  September  30,  1917.  Upper  and  lower  gages 
at  Lock  15  have  been  read  under  direction  of  United  States  Engineer  Corps  since 
May  1,  1904. 

Gaob. — ^Upper  gage  at  lock;  lower  section  is  set  in  recess  in  left  lock  wall  just  above 
upper  gate;  upper  section  is  61.5  feet  from  face  of  right  lock  wall,  directly  opposite 
lower  section.    Read  by  Charles  R.  Hall,  lockmaster. 

DiscHABOE  MBA8UBBMBNT8. — ^Mado  from  bridge  at  Fairmont  or  by  wading  on  crest  of 
dam.    Flow  of  Buffalo  Creek  is  added  to  discharge  measured  at  bridge. 

Channel  and  contbol. — One  channel  at  all  stages;  straight  half  a  mile  above  and 
below  bridge.  Control  of  station  is  crest  of  dam;  permanent.  Point  of  zero  flow, 
gage  height  6.9  feet,  elevation  of  crest  of  dam.  Leakage  through  lock  and  occa- 
sional opening  of  valves  of  lock  may  affect  stage  at  which  flow  would  be  zero. 

ExTBEHES  OP  DiscHABGE. — Maximum  stage  recorded  during  1917,  21.0  feet  at  11 
a.  m.  January  22  (discharge,  90,300  second-feet);  minimum  stage,  6.60  feet  at 
7  p.  m.  August  24,  1916,  due  to  opening  the  valves.  Flood  of  1888,  before  dam 
No.  15  was  built,  reached  a  stage  represented  by  gage  height  about  26  feet. 

Ice. — Stage-discharge  relation  affected  by  ice  when  ice  in  pool  above  dam  forms  cloee 
to  crest  of  dam. 

DiVEBSiONS. — Leakage  through  lock  and  water  used  for  lockages.    See  "Accuracy." 

Regulation. — None  imder  normal  conditions.  Pool  No.  15  may  be  lowered  at  times 
in  the  interest  of  navigation. 
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AocuRACT. — Stage-diflchargjD  relation  permanent  except  for  effect  of  operations  at 
lock  and  change  in  leakage  through  lock,  the  change  depending  on  which  gates 
are  open ;  affected  by  ice  December  17-20  and  February  7-18.  Rating  curve  well 
defined  to  62,000  second-feet.  Gage  read  twice  daily  to  hundredths,  beginning 
April  7,  1915;  prior  to  that  date,  at  8  a.  m.  daily  to  tenths.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  heights  to  rating  table,  and  adding 
amount  of  water  used  for  lockage.  Rating  table  makes  allowance  based  on 
measurement  for  leakage  through  upper  gates,  for  under  normal  conditions  upper 
gates  are  closed;  gage  reader  records  number  of  lockages  and  length  of  time  upper 
gates  are  open.  .  Daily  discharge  April  7,  1915,  to  September  30,  1917,  corrected 
for  effect  of  lockage  and  change  in  leakage  when  upper  gates  at  lock  are  open. 
Data  for  correcting  earlier  records  nor  available. 

Discharge  August  23,  24,  and  25  interpolated  because  valves  at  lock  were  open 
for  considerable  periods  with  little  or  no  flow  over  the  dam.  Results  considered 
good  except  for  periods  when  daily  discharge  was  estimated  because  of  ice  or 
interpolated  because  of  opening  valves  at  lock  and  lowering  pool. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Engineer  Corps. 
'Hie  following  measurement  of  leakage  through  the  lower  gates.  Lock  15,  was  made 

by  Peterson  and  Hopkins: 
October  3,  1917:  Gage  height,  7.10  feet;  discharge,  120  second-feet.    The  lower 

gates  were  shut  and  upper  gates  open. , 

DiMharge  meaturementa  of  Monongahela  River  at  Lock  16,  HouU,  W.  Va.,  during  the 

year  ending  Sept.  SO,  1917. 

[Made  by  B.  E.  Jones.) 


Date. 

Oa«© 
height. 

Dl». 
diarge. 

Date. 

hdX- 

DI». 
charge. 

Mar.U 

Fed. 
16.4 
15.92 

8ec.-ft. 
48,100 
44,600 

Mar.  15 

Fed. 
13.94 
13.40 

See.-ft. 
29,000 
25  100 

M».l4..                

15 

IMg  disdiarge,  in  second-feet,  of  Monongahela  River  at  Lock  16,  HouU,  W.  Va.,for  the 
year  ending  Sept.  SO,  1917. 


Pay. 
1 

2- 

3 

4 * 

5 ; 

« 

7 

8 "" 

9 

10 

U 

12 

13 " 

14 ■" 

15 ;; 

1« 

17.... 

18.... 

19....  

» ;;;; 

a 

22. *' 

21 

2»... 

2s ;:;; 

27..    

»...; 

a.....!*  ** 


Oct. 


Nov.     Deo.      Jan.    Feb.     Mar.     Apr.     May.    June. 


July. 


Aug. 


Sept 


3,420 

2,020 

1,280 

915 

684 

557 
442 
394 
362 
364 

410 
452 
533 
497 
444 

512 
3,720 
4,020 
5,520 
7,820 

5,890 
3,720 
2,620 
1,780 
1,370 

1,060 
866 
734 
663 
560 
513 


497 
489 
434 
409 
392 

360 
340 
347 
306 
456 

564 
508 
464 
457 
530 

486 
564 
558 
551 
486 

478 

464 

464 

2,000 

4,180 

3,870 
2,600 
1,890 
1,670 
1,580 


1,780 
1,900 
1,570 
1,370 
1,280 

2,860 
3,420 
2,360 
1,890 
1,780 

1,090 
1,670 
1,570 
1,280 
1,050 

830 
800 
800 
800 
800 

1,370 
18,400 
20,800 
10,100 

5,520 

4,020 
7,000 
19,600 
28,000 
13,500 
6,250 


5,520 
4,340 
3,420 
2,350 
1,780 

1,570 
1,350 
1,150 
1,050 
1,000 

900 
900 
850 
800 
800 

800 

900 

1,100 

2,350 

4,340 

7,820 
6,620 
4,660 
11,500 
20,200 

11,000 
7,820 
15,600 


15,000 
11,500 
8,710 
18,400 
20,800 

16,100 
11,000 
35,200 
43,200 
20,200 

17,800 
38,400 
46,500 
41,600 
26,600 

12,500 
9,630 

10,600 
8,270 
5,910 

5,010 
5,180 
7,820 
9,640 
11,500 

8,720 
5,530 
4,500 
3,760 
3,000 
2,480 


140 
790 
810 
500 
490 

620 
500 
500 
600 
680 

220 
560 
560 
910 
190 

430 
860 
760 
650 
550 

340 
150 
010 
920 
845 

945 

967 

1,050 

1,600 

2,790 


630 
760 
090 
860 
5ia 

670 
430 
350 
500 
190 

660 
400 
150 
760 
640 

350 
20O 
999 

792 
672 

676 
631 
714 
971 
953 


820 
8,260 
48,200 
40,800 
27,300 
12,000 


030 
280 
010 
500 

380 
190 
930 
761 
583 

538 
468 
428 
382 
321 

336 
268 
243 
692 
945 


783 
728 
506 
422 
315 

279 
263 
236 
265 
460 

540 
339 
804 
806 
3,870 

5,200 
2,880 
1,690 
1,370 
1,480 

1,400 
1,030 
1,100 
914 
1,030 

1,460 
3,220 
2,670 
2,010 
1,450 
855 


649 
449 
473 
400 
359 

333 
251 
226 
263 
340 

583 
519 
358 
292 
263 

225 
193 
182 
160 
148 

114 
105 
110 
113 
116 

119 
137 
142 
140 
154 
157 


695 
1,090 
815 
614 
424 

330 
287 
305 
622 
1,580 

1,090 
671 
468 
380 
304 

246 
204 
206 
184 
172 

140 
141 
113 
120 
100 

118 
77 
162 
133 
110 


Non.— DaUy  discharge  estimated  because  of  ioe  Dec.  17-20,  Feb.  7-18. 
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SURFACE  WATER  SUPPLY,  1917,  PART  m. 


Monthly  discharge  of  Monongahela  River  at  Lock  15,  HouUf  W,  Va.f/or  the  year  ending 

Sept.  SO,  1917, 

[Draioage  area,  2,430  square  mlks.] 


Month. 


Discharge  in  second-feet. 


^^TJ^fim 


yinimiitn 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
indies  on 

drainage 

area). 


October 

November 

Deoembcnr 

January 

February 

March 

April 

May 

June. 

July 

August 

September 

The  year 


7,820 

4,180 
28,000 
80,800 
20,200 
46,500 
14,500 
48,200 
10,600 

5,200 
649 

1,580 


362 
305 


1,6 


2,480 
845 
631 
243 
236 


1,760 

043 

5,350 

9,300 

4,370 

15,600 

3,460 

6,710 

3,090 

1,270 

260 

397 


0.720 

.388 

2.20 

3.83 

1.80 

0.42 

1.42 

2.35 

1.27 

.523 

.107 


80,800 


77 


4,320 


1.78 


0.83 

.43 

X54 

4:42 

1.87 

7.40 

1.58 

2.71 

1.42 

.60 

.12 

.18 


34.10 


KIDDLE  FORK  AT  ICXDVAUE,  W.  VA. 

Location. — ^About  one-third  mile  above  Mdvale  ndlroad  station  on  Coal  &  Coke 
Railroad,  two-thirds  mile  below  post  office  at  Ellamore,  Randolph  County. 
Laurel  Creek  enters  river  on  right  about  If  miles  above  station. 

Drainaob  area. — 122  square  miles  (measured  on  topographic  maps). 

Records  available.— May  3, 1915,  to  September  30, 1917. 

GAQE.^Vertical  and  inclined  staff  on  right  bank;  read  by  Anna  Riley. 

Discharge  measurements. — ^Made  from  cable  or  by  wading  short  distance  below 


Channel  and  oontrol. — One  channel  at  all  stages;  straight  300  feet  above  and  100 
feet  below  cable  section.  Both  banks  are  high  and  in  most  places  wooded. 
Control  probably  permanent. 

Extremes  op  discharge.— Maximum  stage  recorded  during  year,  10.67  feet  at  7  a.  m. 
March  12, 1917  (discharge,  about  4,590  second-feet);  minimum  stage,  1.12  feet  at 
7  a.  m.  August  29,  1917  (discharge,  2.6  second-feet)..  Floods  of  1888  and  1912 
reached  gage  height  of  about  18  feet. 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods  in  severe  winters. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  to  alight 
extent  December  19-21,  January  12-15,  and  considerably  February  2-17.  Rating 
curve  well  defined  below  1,600  second-feet;  above  this  point,  curve  is  an  exten- 
sion. Gage  read  twice  daily  to  hundredths.  Dischaige  ascertained  by  apply- 
ing mean  daily  gage  heights  to  rating  table.  Daily  discharge  for  periods  in  Decem- 
ber and  January  affected  by  ice  are  probably  in  error  to  a  small  extent.  Esti- 
mated mean  flow  February  2-17  may  be  considerably  in  error;  records  for  rest 
year  are  excellent. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Engineer 
Corps. 

The  following  discharge  measurements  were  made  during  the  year  by  B.  E.  Jonee 
and  by  Peterson  and  Hopkins,  respectively: 
April  7, 1917:  Gage  height,  2.97  feet;  dischaige,  261  second-feet. 
September  27, 1917:  Gage  height,  1.22  feet;  discharge,  5.1  second-feet. 
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Do%  diMeharg€f  in  geoond-fut,  of  Middle  Fork  at  MidvaUj  W.  Va,,  for  the  year  end" 

ing  Sept.  SO,  1917, 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept 

1 

138 
104 

71 

57 

-      46 

40 
35 
34 
38 
86 

67 
55 
50 
49 
46 

61 

96 

104 

148 

256 

158 
129 
104 

85 

74 

67 
58 
48 
46 
44 
40 

44 

36 
34 
33 
31 

32 
27 
28 
28 
38 

44 

36 
39 
43 
46 

49 
46 
49 
48 

46 

42 
40 
48 
268 
268 

198 
158 
120 
112 
120 

112 
101 
94 
92 
158 

220 
178 
158 
148 
120 

120 
120 
104 
95 
96 

112 
112 
112 
112 
112 

256 
1,340 
698 
410 
322 

256 

268 

2,000 

1,070 

618 

865 

322 
220 
474 
658 
608 

1,510 
828 
380 
365 
268 

178 
158 
198 
508 
580 

544 
442 
350 
220 
138 

1,610 

3,740 

1,180 

740 

410 

308 
148 
232 
268 
380 
336 

410 
365 

290 

442 

668 
1,760 

874 

544 

442 

2,070 

1,120 

658 
1,240 
1,120 

784 

474 

1,020 

1  460 

1,290 

784 

618 

2,980 

1,630 

828 

2,260 
4,000 
2,380 
2,380 
1:290 

740 
658 

580 
474 
380 

506 
922 
698 
740 
740 

410 
410 
336 
294 
244 
309 

178 
168 
158 
120 
129 

268 
294 
658 

544 
474 

658 
658 

580 
380 
294 

220 
178 
168 
148 
129 

120 
112 
94 
95 
86 

86 
81 
104 
178 
410 

308 
282 
138 
168 
168 

129 
120 
138 
380 
294 

281 
244 
188 
178 
158 

138 
130 
104 
98 
89 

89 
78 
138 
120 
92 

83 
3,020 
2,250 
2,830 
1  400 
696 

474 
442 
322 
158 
198 

188 
198 
168 
148 
148 

148 
112 
92 
83 
89 

81 
65 
57 

47 
60 

52 
42 

36 

28 
25 
46 
42 
46 

36 
25 
20 
16 
14 

13 
14 
30 
21 
20 

20 
18 
17 
14 
18 

70 
54 
44 
44 

36 

40 
158 
104 
88 
72 

112 
94 
75 
50 
36 
33 

'26 
23 
18 
16 
13 

11 
9 
35 
21 
31 

27 
20 
13 
12 
10 

9 

9 

8.2 

6.6 

5.0 

3.8 
3.5 
4.1 
5.0 
9.6 

6.2 
4.4 

3.2 
2.6 
3.2 
5.8 

10 

J. 

11 

1 

8.2 

4 

7.4 

5 

5.8 

5, 

5.8 

7 

38 

8. 

178 

9. 

120 

10 

62 

U 

42 

13 

30 

D 

20 

M 

18 

U 

17 

16 

11 

17 

10 

U 

8.2 

19 

6.6 

ao 

6.6 

21 

6.6 

8 

10 

S 

22 

JL 

13 

S 

9 

» 

7.8 

V 

6.6 

s 

7.4 

» 

14 

» 

18 

31 

Koii.~I>any  dfadiarge  Feb.  3-17  estimated  because  of  ice  from  studv  of  climatic  data,  gage  readings, 
■id  Me  observer's  notes.   Bmoed  figures  show  mean  discharge  for  period  included. 

Monthly  dueharge  of  Middle  Fork  at  MidvaU,  W.  Va.Jor  the  year  ending  Sept.  SO,  1917. 
pninage  area,  122  rauare  miles.] 


Discharge  In  second-feet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

yg-rimntn 

MlfllHfUltl^ , 

Mean. 

Per 
square 
mile. 

OBMMr 

256 

268 

2,000 

8,740 

2,070 

4,000 

658 

8,020 

474 

158 

85 

178 

84 

27 
92 
138 

78.5 
7L7 

825 

590 

573 
1,050 

'260 

467 

122 
45.4 
12.0 
24.2 

0.643 
.588 

Z66 
4.84 
4.70 
8.61 
3.13 
8.83 
LOO 
.373 
.006 
.196 

0.74 

SiSbi: :::::::::::::::.::....  .. 

.66 

Hp^-mh? 

8.07 

Jmnry^ 

6.58 

iStm:::::::::::;::::::::. :............. 

4.89 

i£S^™  :::::::"*  *"i.M.!i!:i.!!; 

209 

81 
78 
25 
18 

3.6 
5.8 

0.98 

Apifl 

3.36 

SK  ™;;i;  ;  :            . .  . . . 

4.43 

ffi:  n™      :r;          " : : : 

L13 

July 

.48 

SS£iiV".::::::::r.::::::::::::::::::::::: 

.11 
.23 

'HMTaar r.^rrxT 

4,000 

2.6 

301 

3.47 

33.58 

Digitized  by 


Google 


22  SUBFACE  WATEB  SUPPLY,  1917,  PART  HI. 

BVOKHAnrOH  BX7XR  AT  HALT.,  W.  VA. 

Location. — ^About  500  feet  below  ruins  of  an  old  milldam,  one-fourth  mile  above 
post  office  and  county  highway  bridge  at  Hall,  Barbour  County^  1  mile  from 
Baltimore  &  Ohio  Bailroad  station.  Pecks  Run  enters  river  on  left  1  mile  below 
station. 

Drainaoe'arba.— 277  square  miles  (measured  on  topographic  maps). 

Records  available. — ^Apnl  15,  1915,  to  September  30,  1917.  June  7,  1907,  to  May 
25,  1909,  chain  gage  at  county  highway  bridge. 

Gage. — ^Vertical  and  inclined  staff  on  right  bank ;  read  by  James  Newcomb. 

Discharge  measurements. — Made  from  county  highway  bridge.  Stay  wire  used 
for  measiu'ements  at  high  stages. 

Channel  and  control. — Gage  is  about  midway  between  beginning  and  end  of 
rapids,  having  approximately  10  feet  fall.  Bed  of  stream  in  rapids  composed  of 
boulders,  rocks,  and  gravel;  should  be  fairly  permanent.  Both  banks  are  high 
and  wooded  and  are  not  overflowed  except  into  an  old  mill  race  on  left  bank. 

Extremes  of  discharge. — ^Maximimi  stage  recorded  during  year,  11.70  feet  at  5  p.  m. 
March  12, 1917  (discharge,  9,630  second-feet);  minimum  stage,  1.70  feet  at  6  a.  m. 
September  27, 1917  (discharge,  8.5  second-feet). 

Highest  flood  known  reported  to  have  reached  a  gage  height  of  about  14  feet 
in  1888. 

Ice. — Stage-dischaige  relation  a£fected  by  ice  during  severe  winters. 

Diversions. — No  water  diverted  above  station  except  small  quantity  which  may 
flow  around  gage  in  abandoned  mill  race  above  ordinary  low  stages  and  which 
is  included  in  flow  measiu^  at  county  highway  bridge. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  February 
4-15.  Rating  curve  well  defined  between  40  and  4,500  second-feet;  extended 
beyond  these  limits.  Gage  read  twice  daily  to  hundredths.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  heights  to  rating  table.  Record  excel- 
lent except  for  period  February  4-15,  for  which  daily  dischaige  was  estimated 
because  of  ice. 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Engineer 
Corps. 

The  following  discharge  measurement  was  made  by  Peterson  and  Hopkins: 
September  28, 1917:  Gage  height,  1.77  feet;  discharge,  11.7  second-feet. 
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DaU^  iMarffey  in  ucondfeetf  ofBucJthannon  River  at  Hally  W.  Va,,/or  the  year  ending 

Sept,  SO,  1917. 


Day.  Oct.     Nov.     Dee.     Jan.      Feb.     Mar.     Apr.     M%y.    June.    July.    Aug.     Sept 


1. 
2. 
3. 
4. 
S. 

s. 

7. 
% 

%.. 

n. 
11. 

12. 
U. 
U. 
IS. 

M. 
17. 
W. 
11. 
». 

21.. 
22.. 
23.. 
».. 
25.. 

as.. 

27.. 
28.. 
21.. 
39.. 

a.. 


770 
450 
297 
218 
175 

134 
104 
98 
88 

114 

204 
180 
138 
117 
111 

150 
374 
403 
635 
•75 


450 
338 
270 


190 
180 
164 
130 
HI 
111 


104 
101 
03 

88 


104 
03 
03 

101 

117 
117 
117 
101 
08 

06 
06 
08 
410 
020 


426 
345 
297 


403 
338 
207 
265 
400 

020 
580 
450 
403 
306 

331 
311 
311 
297 
208 

106 
170 
218 
338 
270 

628 
3,220 
3,220 
1,300 

870 

675 

580 

2,400 

4,370 

1,720 

S70 


675 

580 

070 

2,180 

1,500 

2,620 

2,190 

1,220 

770 

675 

400 
381 
304 
675 
1,070 

020 
770 
628 
400 
426 


7,540 

4,870 

1,500 

020 

675 
400 
400 
628 
870 
770 


675 
770 
490 
460 
430 

400 
370 
340 
270 
220 

160 
130 
120 
120 
120 

138 
208 
306 
722 
1,170 

1,060 
1,170 
770 
3,020 
3,500 

1,500 
1,500 
2,720 


2,180 
1,500 
1,840 
3,500 
3,400 

2,180 
1,610 
6,000 
6,220 
2,620 

1,060 
8,640 
8,420 
5,580 
3,600 

1,610 
1,300 
1,500 
1,120 
870 

770 
1,390 
1,340 
1,390 
1,720 

1,170 
870 
770 
628 
535 
474 


403 
852 
311 
277 
240 

474 
1,020 
2,180 
1,440 
1,020 

870 
020 
020 
770 
580 

458 
374 
331 
297 
265 

228 
204 
184 
166 
158 

162 
154 
180 
244 
490 


426 
.«7 
297 
265 
260 

26S 
228 
218 
284 
418 

410 
403 
852 
318 
284 

249 
213 
180 
176 
158 

142 

166 
100 
^0 
208 

175 
3,230 
5,790 
0,330 
4,470 
1,720 


970 

1,020 

1,170 

820 

580 

474 
450 
403 
338 
490 

535 
410 
304 
213 
208 

218 
180 
138 
124 
96 


73 
65 
57 
51 

47 
86 

104 
96 

104 


98 
88 
69 
60 
37 

34 
26 
37 
26 
19 

53 
55 
51 
40 
63 

270 
244 
244 
442 
284 

194 
134 
374 
442 
1,220 

970 
675 
580 
410 
270 
189 


138 
104 
78 
65 
51 

40 
69 
93 
78 
71 


104 
61 
53 
40 

29 
50 
180 
338 
213 

114 
78 
55 
43 
43 

37 
26 
22 
24 
26 

19 
13 
15 
15 
11 

10 
8 
11 
13 
18 


KoR.— Daily  discharge  Feb.  4-15  estimated,  because  of  ice  from  study  of  gage  readings  and  climatic  data. 

JfofU%  diKharge  o/Buekhanncn  River  at  Hall,  W.  Va.,/ar  the  year  ending  Sept  30, 1917, 
[Drainage  area,  277  square  miles.) 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Vonth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October 

770 

920 

4,370 

7,540 

3,600 

8,640 

2  180 

6,330 

1,170 

1  220 

138 

338 

88 

63 

106 

304 

120 

474 

154 

142 

47 

19 

11 

8 

259 

184 

874 
1,250 

852 
2,470 

523 

918 

330 

248 
43.4 
67.9 

a935 
.664 
3.16 
4.51 
3.08 
&92 
1.89 
3.31 
1.19 
.805 
1.57 
.209 

1.08 

November 

.74 

dmSS?: 

3.64 

j«mtry.. .:::::::   

5.20 

w»Sy::::::: :::::::::::::::::: ::::::::: 

8.21 

iSS^::::::::::::::;:: ::::::;    ::::::::: 

10.28 

April 

2.11 

JUOB. 

3.82 
1.33 

joiy....:::: :;::::::::::   ::::::::;:: 

1.03 

Au?n5t 

.18 

MSSberi::::::::::;:::  :;;;:::::::::::::::: 

.23 

Tbeyvor 

8,640 

8 

6n 

2.42 

82.86 

WB8T  FORK  AT  BUTCHERVIIXB,  W.  VA. 

IxxiATioN. — At  Weston  &  Clarksbuig  Electric  Railway  Co.'s  trolley  bridge,  one-fourth 
mile  upetream  from  Butcherville,  Lewis  County,  about  3  miles  north  of  Weston. 
Freemans  Creek  enters  river  on  left  about  a  mile  below  station. 

Dbadiage  abba. — 181  square  miles  (measured  on  topographic  maps). 

Rbcords  available.— April  8, 1915,  to  September  30,  1917. 

Gaob.— <!hain  gage  fastened  to  upstream  side  of  trolley  bridge  near  center  of  span; 
read  by  Bess  Ervin. 
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DiscHAJtOB  HBA8UREMENT8. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — One  channel  except  at  extreme  high  stages,  when  river 

overflows  right  bank  and  a  little  water  passes  through  two  small  culverts  in  trolley 

embankment;  straight  for  500  feet  above  and  curved  for  1,000  feet  below  station. 

Stream  bed  is  sand  and  gravel,  but  is  solid  rock  at  riffle  below  gage.    Control 

probably  permanent.    Growth  of  aquatic  plants  may  cause  backwater  at  gage 

during  summer  months. 
Extremes  of  stage. — ^Maximum  stage  recorded  during  year,  20.01  feet  at  8.30  a.  m. 

March  12,  1917;  minimum  stage,  3.52  feet  at  9.30  a.  m.  August  22,  1917. 
Highest  flood  known  is  reported  to  have  reached  a  stage  represented  by  gage 

height  of  about  27  feet  in  1888.    Dam  since  washed  out  may  have  increased  height 

of  this  flood. 
Ice. — Stage-discharge  relation  affected  by  ice  in  severe  winters. 
Accuracy. — Stage-discharge  relation  probably  permanent,  probably  affected  by  ice 

in  December  and  February.    Measurements  of  flow  do  not  indicate  serious 

backwater  from  growth  of  aquatic  plants.    Grage  read  twice  daily  to  hundredths. 

Records  excellent.    Data  inadequate  for  determining  daily  discharge.  _ 

Cooperation. — Station  maintained  in  cooperation  with  United  States  Engineer  Corps. 

Ditcharge  measuo'emerUB  of  West  Fork  at  Butcherville,  W.  Va, ,  during  the  year  ending  SepL 

SO,  1917. 


Date. 

Made  by- 

hei^t. 

019- 

eharge. 

Jm.   23 

B.J. Peterson 

Feet, 
7.52 
9.59 
3.80 

Sec-fL 
706 

Mar.  18 

B.  E.  Jooes 

1,610 
5.4 

Sept.  20 

Peterson  and  Hopkins 

Daily  gage  height,  in  feet,  of  West  Fork  at  Butcherville,  W,  Va,,for  the  year  ending  Sept. 

SO,  1917. 


Day.  Oct.     Nov.     Dec.      Jan.      Feb.     Mar.     Apr.    May.    June.    July.     Aug.    S^. 


1 
2. 
3 
4 
6 

6 
7 
8. 
0 
10 

11 
12 
13 
14, 
15 

16 
17 
18 
19, 
20. 

21 
22 
23, 
24, 
25 

26. 
27 
28, 
29, 
80, 
81, 


6.46 
5.00 
4.60 
4.48 
4.38 

4.30 
4.21 
4.15 
4.18 
4.44 

4.92 
4.60 
4.43 
434 
4.32 

4.79 
6.51 
5.20 
&28 
8.34 

6.90 
6.34 
5.36 
5.07 
4.86 

4.80 
4.64 
4.50 
4.44 
4.40 
4.36 


4.32 
4.30 
4.28 
4.26 
4.21 

4.18 
4.14 
4.13 
4.14 
4.36 

4.50 
4.66 
4.52 
4.40 
4.48 

4.54 
4.58 
4.48 
4.38 
4.34 

4.35 
4.27 
4.59 
6.90 
6.42 

5.64 
5.22 
5.00 
4.94 
5.64 


5.60 
5.46 
5.14 
5.03 
6.36 

7.30 
5.96 
5.44 
5.33 
5.39 

5.29 
5.28 
5.19 
4.99 
4.60 

4.89 
4.76 
5.00 
5.03 
5.03 

9.49 
11.74 
a  49 
6.23 
5.93 

5.57 
6.85 
16.71 
11.61 
6.62 
5.50 


5.50 
5.48 
10.43 
8.35 
7.44 

&8Q 
7.06 
6.08 
5.66 
5.46 

5.26 
4.92 
5.38 
7.64 
6.74 

6.26 
5.76 
5.62 
5.45 
5.35 

6.76 
19.90 
&29 
6.42 
5.57 

5.53 
5.26 
6.23 
6.83 
7.27 
6.57 


6.19 
5.62 
5.19 
5.22 
5.16 

5.02 
4.97 


5.45 
5.09 

4.93 
4.71 
4.57 
4.65 
4.76 

4.81 
4.05 
6.53 
6.83 
6.50 

6.01 
5.77 
5.03 
12.25 
7.81 

6.55 
a20 
10.53 


8.76 
7.00 
0.45 
11.72 
12.60 

8.55 
a  91 
17.20 

iao6 

7.70 

7.83 
10.16 
10.34 
Jl.OO 

a  14 

a52 
7.58 
7.50 
7.33 

aoo 

5.05 
a40 

a55 
a37 

7.14 

a2i 

5.04 
6.02 
5.66 
5.45 
5.21 


5.07 
5.01 
4.03 
4.70 
4.85 

10.38 
10.58 

a53 

6.66 
5.05 

5.48 
5.33 
5.17 
5.03 
4.00 

4.77 
4.67 
4.74 
4.73 
4.67 

4.67 
4.40 
4.55 
4.47 
4.47 

4.51 
4.47 
4.75 
5.11 
5.27 


4.87 
4.71 
4.67 
4.66 
4.76 

4.66 
4.62 
4.68 
4.60 
4.66 

4.68 
4.64 
4.58 
4.52 
4.47 

4.46 
4.34 
4.28 
4.26 
4.22 

4.20 
4.20 
4.52 
4.55 
4.45 

4.40 
15.02 
16.85 
13.45 
a  12 
6.10 


a  10 
7.61 
7.81 
a  13 

a55 

5.38 
7.24 
5.50 
a  20 
7.45 

7.03 
a05 
a  37 

a  17 
a  07 

a45 

4.73 
4.54 
4.4/ 
4.35 

4.23 

4.18 
4.18 
4.17 
4.08 

4.02 

4.  no 

4.27 
4.44 
4.38 


4.26 

4.18 
4.10 
4.00 

ao4 

a89 

a85 
a92 

4.00 
4.06 

4.16 
4.20 
4.12 
4.04 
4.27 

4.51 
4.92 

asi 

a  74 

a  14 

4.78 
4.60 
4.42 
4.33 
4.26 

4.69 
a68 
a59 
4.90 
4.63 
4.43 


4.30 
4.16 
4.06 
a96 
a86 

a77 
4.00 
4.72 
4.70 
4.64 

4.37 
4.19 
4.05 
a93 
a  81 

a73 
a66 

a  61 
a57 
ass 

a53 
a53 
an 

4.10 
4.19 

4.09 
4.01 

a87 
a83 

4.32 

a26 


ao7 
a75 
a49 
a47 
as? 

a23 
a^ 
asi 
aso 

4.99 

4.71 
4.49 
4.24 
4.11 
4.01 

a90 

a77 
a  71 
a69 
a67 

a65 
a6i 
a57 
a55 

154 

a53 
a53 
a65 
a78 
a84 


NOTE.-Gage  heights  Dec.  16,  Feb.  5, 6, 7  to  top  of  ice. 
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WEST  FORK  AT  EHTBBP&I8E,  W.  VA. 

Locahon. — At  highway  bridge  at  Enterprise,  Harrison  County,  three-fourths  mile 
above  mouth  of  Bingamon  Creek. 

Dkainaob  abea. — 750  square  miles. 

Recobds  available.— June  2.  1907,  to  September  30. 1917. 

Ga6b.— Chain  gage  attached  to  bridge;  read  by  C.  M.  Tetrick.    Sea-level  elevation 
of  zero  of  gage,  869.91  feet. 

DacHASOB  MEASUREMENTS. — ^Mado  from  downstream  side  of  bridge. 

Channel  and  control. — Channel  at  measuring  section  broken  by  one  pier;  smooth 
rock  bottom.    Sixaight  above  and  below.    Control  practically  permanent. 

Extremes  op  stage. — Maximum  stage  recorded  during  3rear,  25.35  feet  at  8  a.  m. 
January  22,  1917;  minimum  stage,  0.7  foot  July  2,  1917. 

1907-1917:  Maximum  stage  recorded,  January  22, 1917.    Flood  of  1888  reached 
stage  represented  by  about  33  feet  referred  to  datum  of  present  gage. 

lex.— Stage-discharge  relation  may  he  affected  by  ice  for  short  periods  during  Decem- 
ber, January,  and  February. 

AccuRACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  the 
first  half  of  February  and  parts  of  December  and  January.  A  measurement 
made  October  2,  1917,  indicates  a  marked  change  in  the  rating  curve  or  that  the 
opeiation  of  the  mill  at  the  dam  at  Worthington  about  3  miles  below  the  gage 
affeclB  the  gage  readings.  The  gates  of  the  mill  dam  were  open  December  &-12, 
1908,  in  order  to  drain  the  pond,  but  no  effect  was  apparent  on  the  gage  readings, 
which  may  have  been  due  to  unreliable  gage  readings.  The  low-water  discharge, 
as  published  in  previous  Water-Supply  Papers,  for  this  station  may  at  times 
be  in  error;  this  condition  should  be  observed  in  using  the  data.  Gage  read  once 
daily  to  half-tenths.  Comparison  with  the  flow  at  other  gaging  stations  in  the 
Monongahela  basin  apparently  indicates  gage  readings  are  imreliable  at  times. 
The  following   discharge   measurement  was    made  by  Peterson   and   Hopkins: 

October  2,  1917:  Gage  height,  1.08  feet;  discharge,  10.3  second-feet.  '  , 

Daibf  gage  hnght,  in  feet,  of  West  Fork  at  Enterprise,  W.  Va.,  for  the  year  ending  Sept, 

30,  1917. 


DtJ. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.90 
2.66 
2.25 
2.15 
2.25 

2.«5 
2.50 
2.60 
2.05 
2.35 

2.15 
2.10 
2.15 
2.45 
2.25 

2.95 
4.10 
4.60 
6.65 
6.30 

6.10 
4.10 
3.35 
2.95 
2.80 

2.60 
2.35 
2.30 
2.30 
2.15 
2.02 

2.45 
1.95 
1.92 
1.85 
2.10 

2.45 
1.90 
1.95 
1.90 
2.35 

2.30 
2.20 
2.45 
2.35 
2.30 

2.25 
2.20 
2.15 
2.20 
2.15 

2.15 
2.05 
2.05 
4.80 
5.05 

8.96 
4.05 
4.40 
4.85 
4.30 

3.45 
3.25 
2.20 
2.75 
3.30 

6.35 
4.70 
4.30 
3-80 
3.45 

3.05 
2.90 
2.80 
2.80 
2.70 

2.75 
2.86 
2.95 
8.00 
2.90 

3.15 
10.00 
9.10 
6.00 
4.40 

3.70 
4.20 
10.45 
8.05 
6.10 
4.56 

3.70 
350 
4.25 
9.30 
7.75 
7.40 

'*4*86* 
3.75 
3.60 

3.35 
3.05 
2.70 

4.70 
4.65 
4.50 
4.55 
4.60 

4.55 
4.45 
4.26 
3. 95 
3.60 

3.35 
3.00 

7.20 
6.70 
5.05 
6.60 
6.86 

7.20 
6.40 
14.65 
10.00 
7.80 

"9*66* 
11.85 
12.75 
9.15 

5.90 
5.10 

''4*66' 
4.30 

4.15 
3.05 
4.10 
4.06 

390 
3.75 
3.70 
3.60 
3.45 
3.20 

**2.*96* 
2.75 
2.50 
2.60 

7.65 
10.15 

"8:25* 
3.66 

3.55 
3.40 
3.20 
2.90 

2.50 
2.45 
2.40 
2.35 
2.30 

2.15 

"2' 16' 
2.20 
2.05 

2.05 
2.10 
2.60 

'*2.'95' 

2.75 
2.60 
2.55 
2.25 
2.40 

'2.65* 
2.35 
2.20 
2.16 

2.05 
2.05 

"2.66* 
1.95 

1.95 
1.90 
1.85 
1.85 

2.00 
1.90 
1.85 
1.95 
1.90 

1.95 
9.65 
14.80 
9.60 

7.85 
4.80 

4.40 
4.90 

"iiis* 

3.36 

3.20 
3.90 
6.00 
4.30 

6.50 
4.60 
3.50 
2.90 
2.80 

2.50 

"2."  is* 

2.00 
1.90 

1.90 
1.80 
1.80 

'i'76* 

1.60 
1.60 
1.66 
2.66 
2.20 

**6.'76* 

.90 

1.15 

1.40 

1.30 
1.25 

*'i*36" 
1.60 

1.55 
1.46 
1.45 
1.50 
6.86 
5. 10 
3.65 
2.86 
2.66 
2.66 

2.55 
"2*35" 

?:g 

2.45 
2.86 
2.66 

"2*35* 
2.10 

1.75 
1.65 
1.55 
1.45 

1.35 
1.30 
1.25 
1.65 
1.60 

1.75 

**i*65' 
1.45 
1.35 

1.25 
1.35 
1.26 

■'i!i6' 

1.05 
1.00 
1.10 
1.45 
1.30 

'i'io* 

1.00 

.95 

1.10 

1.90 

1.86 

I 

S 

2.20 
2  70 

4- 

S. 

3.00 

1 

2.80 

7..... 

2.30 
2.16 

«. 

9 

tt 

U. 

1.80 

a :. 

1.60 

la. 

1.60 

14. :... 

1.35 

u. 

3.76 

4.05 
6.35 
7.30 
7.15 
Ji.40 

6.80 
25.35 
11.80 
6.45 
6.05 
4.65 
4.95 
4.75 
5.40 
6.25 
4.95 

800 
2.95 
3.30 
3.70 
6.05 

4.55 
4.00 
335 
6.35 
7.06 

6,05 
6.35 
6.75 



1.20 

M 

n 

1.10 

IS, ;*.*" 

1.06 

». 

1.06 

%. ;;::: 

1.00 

a 

1.10 

s ','..'"". 

1.05 

a 

M .[',".." 

.95 

2..... 

.96 
1.00 

n 

r 

•  96 

E 

1.00 

E '..I!!.. 

1.06 

».... 

)i 

ItoTC.^Oage  readings  probably  affected  by  backwater  from  ice  portions  of  December,  January,  and 
February  1-15. 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


ELK  CRSSK  HSAR  CUkSKSBURG,  W.  VA. 

Location. — At  a  footbridge  near  Clarksburg,  Harrison  County,  300  feet  above  Turkey 

Run  and  about  6  miles  above  mouth  of  creek. 
Drainage  area. — 107  square  miles  (determined  by  Pittsburgh  Flood  Commissicm). 
Records  available.— October  11,  1910,  to  September  30,  1917. 
Gage. — ^Wooden  staff  gage  fastened  to  a  tree  near  right  abutment  of  footbridge;  read 

by  E.  H.  Smiths    Sea-level  elevation  of  zero  of  gage,  955.01  feet. 
Discharge  measurements. — Made  from  footbridge  or  by  wading  at  section  about 

200  feet  below  bridge. 
Channel  and  control. — Rocky  and  practically  permanent;  banks  hig^  and  not 

subject  to  overflow.    Point  of  zero  flow,  about  gage  height  0.9  foot. 
Extremes  of  stage. — Maximum  stage  recorded  during  year,  11.26  feet  at  10  a.  m. 

January  22, 1917;  minimum  stage  recorded,  1.11  feet  at  10  a.  m.  September  24-^. 
The  flood  of  July,  1912,  reached  stage  represented  by  15  feet  on  the  present 

gage. 
Ice. — Stage-discharge  relation  may  be  affected  by  ice  for  short  periods  in  December, 

January,  and  February. 
Accuracy. — Stage-discharge  relation  practically  permanent,   probably  affected  by 

ice  a  portion  of  February,  1917.    Gage  read  daily  in  the  morning  to  half-tenths. 

Records  good.    Data  inadequate  for  determination  of  daily  discharge. 

The  following  discharge  measurements  were  made  by  B.  J.   Peterson  and  B.  £. 
Jones,  respectively: 
January  23,  1917:  Gage  height,  3.30  feet;  discharge,  500  second-feet. 
March  14,  1917:  Gage  height,  4.21  feet;  discharge,  1,010  second-feet. 

Daily  gage  height,  in  feet,  of  Elk  Creek  near  Clarksburg,  W.  Va,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

2.01 

1.66 

2.11 

2.36 

2.46 

3.56 

1.96 

1.91 

3.76 

1.66 

1.61 

1.76 

1.66 

2.01 

2.26 

2.36 

3.36 

1.96 

1.86 

2.86 

1.56 

1.46 

1.66 

1.66. 

1.96 

4.36 

2.36 

2.96 

1.91 

1.76 

2.66 

1.61 

1.56 

1.61 

1.66 

1.91 

3.46 

2.16 

3.66 

1.86 

1.76 

2.46 

1.46 

1.46 

1.56 

1.61 

2.01 

2.96 

2.06 

4.66 

1.91 

1.78 

2.26 

1.41 

1.46 

1.66 

1.61 

2.66 

2.76 

2.01 

3.36 

4.06 

1.76 

3.26 

1.41 

1.41 

1.61 

1.56 

2.26 

2.56 

1.96 

2.96 

3.86 

171 

2.96 

1.36 

1.36 

1.46 

1.66 

2.66 

2.46 

1.96 

7.26 

8.36 

1.86 

2,71 

1.36 

1.76 

1.46 

1.61 

2.36 

2.36 

1.91 

4.76 

2.86 

1.81 

2.86 

1.36 

1.66 

1.66 

1.86 

2.16 

2.26 

1.91 

4.36 

2.46 

1.76 

8.16 

1.56 

1.76 

1.61 

1.81 

2.06 

2.06 

1.86 

4.66 

2.26 

1.71 

8.36 

1.46 

1.61 

1.66 

1.66 

2.06 

1.96 

1.86 

4.96 

2.16 

1.71 

2.66 

1.46 

1.61 

1.66 

1.66 

2.01 

1.86 

1.86 

3.46 

2.06 

1.66 

2.36 

1.46 

1.46 

1.61 

1.66 

1.96 

4.06 

1.86 

4.96 

1.96 

1.66 

2.16 

1.46 

1.41 

1.56 

1.86 

1.91 

3.86 

1.86 

3.36 

1.91 

1.61 

2.06 

3.36 

1.36 

2.71 

1.81 

1.86 

3.66 

1.81 

2.76 

1.86 

1.61 

2.06 

2.96 

1.36 

8.76 

1.76 

1.86 

3.36 

1.81 

3.06 

1.81 

1.66 

1.86 

2.06 

1.31 

2.66 

1.71 

1.81 

2.86 

1.86 

2.86 

1.86 

1.66 

1.81 

1.86 

1.26 

4.66 

1.66 

1.81 

2.36 

2.36 

2.66 

1.86 

1.61 

1.76 

1.96 

1.26 

3.76 

1.66 

1.76 

1.86 

2.66 

2.46 

1.81 

1.61 

1.71 

1.76 

1.26 

2.01 

1.61 

3.86 

1.86 

2.46 

2.36 

1.81 

1.46 

1.66 

1.91 

1.26 

2.46 

1.61 

626 

11.26 

2.26 

2.26 

1.76 

1.46 

161 

1.86 

1.26 

2.16 

1.66 

336 

3.26 

2.26 

2.26 

171 

1.66 

1.56 

1.66 

1.36 

1.96 

2.96 

2.56 

2.76 

3.76 

3.66 

1.66 

1.71 

166 

1.61 

1.31 

1.86 

2.76 

2.36 

2.66 

2.96 

2.96 

1.66 

1.66 

1.56 

2.66 

1.26 

1.81 

2.36 

2.26 

2.36 

2.66 

2.66 

1.61 

1.61 

1.66 

186 

1.26 

1.76 

2.06 

2.71 

2.16 

2.96 

2.36 

1.61 

6.56 

1.66 

2.16 

1.21 

1.76 

1.86 

6.96 

2.06 

4.46 

2.36 

1.76 

7.46 

1.61 

2.11 

1.16 

1.71 

1.96 

3.36 

2.56 

2.26 

2.06 

6  06 

1.96 

1.81 

1.16 

1.66 

2.16 

2.86 

2.96 

2.06 

1.96 

3.16 

1.76 

1  f« 

1.31 

1.66 

2.56 

2.66 

2.01 

3.66 

1.61 

136 

Sept. 


1 
2 
3 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17, 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
31. 


2.56 
1.86 
1.76 
1.66 
1.56 

1.56 
1.56 
1.56 
1.71 
1.66 

1.66 
1.51 
1.46 
1.41 
1.36 

1.36 
1.31 
1.26 
1.26 
1.26 

1.26 
1.21 
1.16 
1.11 
l.U 

1.16 
1.16 
1.26 
1.26 
1.21 
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BUTTALO  OBSSK  AT  BABBACKVXLLE.  W.  VA- 

LooAiroir.— At  steel  highway  bridge  about  1,000  feet  above  covered  highway  bridge 
at  Banackville,  Marion  County,  2}  miles  northwest  of  Fairmont.  Finch's  Run 
eoten  on  left  about  1,600  feet  below  station. 

DaiiKAOB  AR8A. — 115  square  miles  (measured  on  topographic  maps). 

Rbooeoa  avaiiabls. — ^Blay  8,  1915,  to  September  30,  1917;  Jime  3,  1907,  to  Decem- 
ber 31,  ld08. 

Gagb.— Chain  gage  totened  to  downstream  hand  rail  of  bridge;  read  by  £.  M.  Beall. 

DscHABOB  MEASUREMENTS. — Made  from  highway  bridge  or  by  wading.  Stay  wire 
is  used  for  measurements  at  high  stages. 

Chakkel  and  control. — One  channel  at  all  stages;  straight  about  100  feet  above  and 
below  station.  Both  banks  high.  Stream  bed  rocky,  some  gravel.  Control 
changes  during  severe  floods. 

EzTBXMES  or  DLSCHAROB. — Maximum  stage  recorded  during  year,   14.22  feet  at 
7.45  a.  m.  January  22, 1917  (discharge  about  6,800  second -feet);  minimum  dis- 
dksrge,  0.4  second-foot  Sept.  22-30. 
Flood  of  July,  1912,  reached  a  stage  represented  by  about  16  feet  on  present  gage. 

lo.— Stage-discharge  relation  affected  by  ice  during  severe  winters. 

AocinucT. — Stage-dischaige  relation  not  permanent,  change4  during  the  flood  of  Jan- 
nary  22, 1917.  Rating  curve  used  October  1, 1916,  to  January  21, 1917,  and  curve 
used  January  22  to  September  30,  1917,  well  defined  below  1,600  second-feet; 
above  1,600  second-feet,  the  curve  is  an  extension.  Gage  read  twice  daily  to 
hundredths  except  Sunday,  when  gage  is  read  once.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  heights  to  rating  table  except  as  follows:  October 
27,  December  3,  4,  5,  July  16,  discharge  interpolated  because  of  missing  gage 
readings.  December  15-20,  and  February  4-19,  estimated  because  of  ice. 
RecordB  good  except  those  interpolated  or  estimated,  which  are  poor. 

CooPKRATioN. — Station  maintained  in  cooperation  with  United  States  Engineer  Corps. 
The  following  discharge  measurement  was  made  by  B.  J.  Peterson  and  B.  L.  Hopkins: 
October  3,  1917:  Gage  height,  0.67  foot;  discharge,  0.55  second-foot. 

Dmbf  dM^arge,  in  Hoofni-Jui^  of  Buffalo  Creek  at  BarrackvUle,  W.  Va.,  for  the  year 

ending  Sept.  30,  1917. 


Dty. 


s.... 
I.... 

10.... 

n... 
11... 
u..., 
li.. 

15... 

le... 
n... 
w... 

19... 

a... 
a... 
a... 
It.. 

«... 

30. . 

a.. 


Got. 


fi.9 
4.6 
8.8 
3.5 
3.0 

2L5 
ZO 
L5 
LI 
1.6 

L4 
LI 
LO 
.0 
LO 

8.0 
76 
W7 
213 

184 
132 

43 

28 

23 

10 

15 
9.8 
7.2 
4.3 
3.1 


Nov. 


4.1 
3.8 
3.8 
5.4 
4.3 

8.8 
3.8 
3.4 
3.8 
4.6 

34 
26 
14 
17 
26 

34 
30 
23 
10 
15 

12 
8wO 

30 
330 
392 

481 
167 

42 

40 

47 


Dec. 


20 


58 

770 
212 
190 
128 

81 
2,250 
1,750 
444 
167 
106 


Jan. 


58 
47 
720 
672 
873 

821 
409 
143 
108 
79 

35 
31 
31 
30 
114 

160 
102 
79 
64 
53 

77 
8,750 
409 
184 
135 

84 
52 
54 
345 
582 
271 


Feb. 


223 
132 
76 


30 


95 

84 
72 
90 
1,280 
481 

167 
176 
222 


Mar. 


176 
184 
167 
184 
271 

193 
271 
2,370 
821 
582 

1,360 

873 

1,7.'>0 

1,310 

481 

234 

672 
360 
176 
143 

132 
167 
184 
770 
540 

167 
123 
105 
87 
64 
52 


Apr, 


48 
48 
47 
37 
108 

1,260 

873 

426 

212 

143 

102 

88 

76 

64 

59 

47 
40 
37 
42 
43 

37 
34 
30 
28 
35 

47 
64 
79 
108 
120 


May. 


87 
73 
59 
54 
61 

49 
42 
49 
48 
43 

37 
36 
32 
31 
28 

24 
22 
20 
18 
15 

12 
9.8 
36 
40 
24 

19 

286 
2,080 
1.200 

300 

143 


Juno. 


1,420 
1,260 

258 

159 
98 

1,530 
1,090 

345 

330 

730 

315 
151 

95 

44 

60 

42 
30 
26 

20 
17 

14 

11 
8.9 
5.9 
4.8 

4,5 
4.1 
4.0 
4..6 
14.0 


July. 


8.0 
4.5 
3.8 
3.1 
Z8 

2.1 
2.1 
2.2 
2.8 
4.1 

IZO 
6.5 
4.5 
8.0 

28 

75 
130 
111 

81 

40 

24 
74 
99 
43 
23 

18 
47 
37 
27 
18 
12 


Aug. 

7.2 
4.6 
4.0 
3.4 
3.1 

2.9 
2.6 
2.1 
2.1 
L7 

L6 
1.6 
Zl 
1.7 
L6 

2.2 
L7 
LI 
L4 
L7 

L4 
LI 
8.8 

60 

28 

18 
6.0 
4.0 
Z9 
Zl 
Z6 


Sept. 


330 
49 
40 
22 
16 

5.4 
6.5 
5,4 

23 

15 

7.2 
4,6 
4.0 
3.1 
Z6 

Zl 
L7 
LI 
LI 
LI 

.6 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 
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Mondily  discharge  of  Buffalo  Creek  at  Barradtville^  W,  Va.,for  the  year  ending  Sept.  SO, 

1917. 


[Drainage! 


,  115  square  miles.] 


IConth. 


Discharge  in  seoond-feet. 


If  j^TlmTrm 


llinimu 


Per 
square 
mile. 


Run-off 

(deoth  in 

Inches  on 

drainage 

area). 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


212 

481 
2,250 
3,750 
1,200 
2,370 
1,260 
2,080 
1,530 

130 
00 

830 


0.9 
3.3 


30 


52 

28 
0.8 
4,0 
2.1 
l.l 
.4 


31.2 
«0.6 

216 

341 

127 

483 

146 

161 

260 

aas 

5.61 
18.2 


3,760 


.4 


158 


a  271 
.527 
1.88 
Z97 
LIO 
4.20 
1.27 
L40 
ZU 
.268 
.Otf 
.158 


1.37 


a  31 
.59 
2L17 
8.43 
L14 
4.84 
1.43 
L«l 
2.61 
.31 
.06 
.18 


18.M 


CHEAT  RIVER  HEAR  PARSOITS,  W.  VA. 

Location.— At  Moss  highway  bridge,  2  miles  north  of  Parsons,  Tucker  Comity,  2 
miles  below  junction  of  Shavers  Fork,  and  6  miles  below  junction  of  Dry  Fwk 
and  Blackwater  River. 

Drainaob  area. — 716  square  miles  (determined  by  Hydroelectric  Go.  of  West 
Virginia). 

Rbcords  available. — January  1,  1913,  to  September  30,  1917. 

Gaoe. — Chain  gage  near  center  of  bridge  on  downstream  guard  rail;  read  by  Mra.  E.  0. 
Linger. 

DisoHAROB  measurements. — ^Mado  from  downstream  side  of  highway  bridge. 

Channel  and  control. — Rocky  and  probably  permanent.  Water  is  swift  and 
turbulent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  17.9S  feet  at 
7  a.  m.  March  12  (discharge  about  40,000  second-feet);  minimum  stage,  1.52  feet 
at  7  a.  m.  November  1  (discharge,  29  second-feet). 

loB. — Stage-discharge  relation  affected  by  ice  during  severe  winters. 

Regulation. — Some  regulation  above  at  various  pulp  mills  and  sawmills.  Effect 
probably  compensating,  so  that  two  gage  readings  per  day  give  cinrect  basis  for 
determining  discharge. 

Accuracy.— Stage-discharge  relation  practically  permanent;  probably  affected  by 
ice  for  short  periods  in  December,  January  and  February.  Rating  curve  fairly 
well  defined  between  65  and  5,500  second-feet.  Beyond  these  limits  the  curve  is 
an  extension  and  may  be  in  considerable  error.  Gage  read  twice  daily  to  quarter 
tenths.  Daily  discharge  ascertained  by  applying  mean' daily  gage  heists  to 
rating  table.  Discharge  December  10-22,  29-31,  January  12-20,  and  February 
2-17,  may  be  somewhat  large  due  to  not  correcting  discharge  for  effect  of  ice 
on  gage  readings.  Records  fair  except  for  those  periods  effected  by  ice,  which 
are  poor. 

Cooperation. — Station  maintained  in  cooperation  with  the  Hydroelectric  Co.  of 
West  Viiginia. 

The  following  discharge  measurement  was  made  by  B.  J.  Peterson  and  B.  L. 
Hopkins: 
September  25:  Gage  height,  1.88  feet,  discharge,  74  second-feet. 


Digitized  by 


Google 


MONONGAHELA  RIVER  BASIK. 


29 


IkHjf  diKharge^  in  $econd'feet,  of  Cheat  River  near  Parsons,  W.  Fa.,  for  the  year  ending 

Sept.  SO,  1917, 


D«y. 


Not. 

Dec 

j». 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

805 

310 

2,670 

1,600 

4,550 

820 

1,290 

3,000 

290 

207 

552 

240 

4,370 

1,180 

4,190 

865 

960 

2,500 

300 

207 

452 

163 

5,880 

960 

3,680 

820 

865 

1,800 

253 

207 

363 

127 

7,660 

960 

3,340 

617 

1,060 

1,350 

215 

155 

262 

93 

13,200 

865 

2,830 

1,010 

1,120 

1,120 

187 

191 

203 

117 

10,400 

778 

i,350 

1,960 

865 

865 

187 

248 

176 

85 

6,090 

865 

2,430 

2,360 

606 

910 

240 

207 

330 

152 

5,100 

605 

6,520 

2,040 

1,010 

865 

235 

330 

258 

191 

4,190 

820 

7,200 

1,540 

865 

778 

253 

559 

385 

148 

3,340 

655 

5,680 

1,670 

778 

2,040 

187 

510 

306 

102 

2,510 

566 

11,200 

2,670 

695 

2,120 

187 

330 

310 

70 

1,670 

552 

35,900 

2,430 

618 

1,960 

187 

248 

320 

65 

1,120 

484 

15,900 

2,120 

820 

1,600 

171 

207 

276 

58 

1,060 

421 

10,900 

1,740 

820 

1,180 

300 

191 

253 

330 

910 

421 

10,600 

1,540 

735 

910 

203 

183 

227 

830 

1,060 

484 

8,860 

1,350 

640 

778 

409 

144 

244 

231 

'865 

497 

7,200 

1,230 

588 

505 

458 

105 

208 

820 

1,120 

655 

6,300 

1,350 

646 

380 

910 

90 

163 

2,270 

1,120 

1,010 

5,680 

1,290 

478 

290 

820 

82 

141 

2,270 

960 

3,860 

6,100 

1,180 

427 

203 

610 

63 

148 

1,890 

1,540 

4,020 

6,740 

960 

421 

148 

866 

64 

195 

1,890 

32,700 

2,500 

6,000 

778 

433 

124 

478 

47 

421 

2,190 

9,600 

2,190 

6,100 

673 

430 

93 

606 

42 

1,120 

1,670 

1,670 

3,000 

3,850 

497 

820 

510 

468 

99 

910 

1,180 

1,410 

2,500 

3,340 

415 

655 

341 

655 

72 

778 

865 

1,180 

3,000 

3,170 

397 

566 

244 

1,290 

49 

673 

2,830 

'960 

4,730 

3,680 

439 

8,380 

735 

1,060 

35 

646 

4,020 

820 

6,480 

2,830 

865 

8,860 

497 

625 

54 

504 

8,680 

1,010 

2,190 

1,540 

15,300 

605 

610 

102 

891 

2,670 

960 

1,600 

1,230 

5,880 

655 

403 

258 

1,010 

1,740 

1,230 

4,370 

248 

305 

6.. 
7.. 
8.. 
>.. 
10.. 


5,480 
4,0E» 
3,830 
1,060 
433 

363 
310 
325 
320 
300 

271 
227 
105 
160 
271 

2,010 
3,850 
3,340 
3,000 
4,190 

6,300 
6,290 
4,370 

34 3,850 

25 3,340 


11.. 
12.. 
13.. 
14.. 
16.. 


II.. 
17.. 
18.. 
».. 
90.. 

21.. 
23.. 
21.. 


».. 

27.. 
28.. 
29. . 
30.. 
31.. 


2,830 
2,510 
2,190 
1,820 
1,470 
1,120 


262 
231 
120 
43 
32 

35 
695 
3,680 
910 
865 

439 
315 
266 
235 
199 

171 
215 
144 
90 
80 

65 
248 
102 

88 
78 

68 

56 

271 

735 

1,120 


Monthly  discharge  of  Cheat  River  near  Parsons,  W.  Va.,for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  716  square  miles.] 


Month. 


October 

November. .... 

Deoember 

Jamary 

Fbteoary 

March... 

la?!:::::::;:: 

lone 

July 

AoKoat 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


6,300 
1,120 
4,020 

32,700 
5,480 

35,900 
2,670 

15,300 
3,000 
1,290 
550 
3,680 


35,900 


Mitittnntn 


150 
141 

58 
820 
421 
1,230 
397 
421 

93 
171 

35 

32 


32 


Mean. 


2,200 

396 

1,030 

4,160 

1,640 

6,460 

1,270 

2,000 

982 

445 

180 

395 


1,780 


Per 
square 
mile. 


3.07 
.553 
1.44 
5.81 
2.29 
9.02 
1.77 
2.79 
1.37 
.622 
.251 
.552 


2.49 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


3.54 

.62 

1.66 

6.70 

2.38 

10.40 

1.98 

3.22 

1.53 

.72 

.29 

.62 


33.66 


OHBAT  RIVER  AT  ROWLESBTTRG,  W.  VA. 

Location. — At  Baltimore  &  Ohio  Railroad  bridge  at  Eowlesburg,  Preston  County, 

about  300  feet  above  mouth  of  Salt  Lick  Creek. 
DiAiMAOE  AREA. — ^960  Bquare  miles  (includes  drainage  area  of  Salt  Lick  Creek). 
Records  avahablb.— July  19,  1912,  to  September  30,  1917.    The  United  States 

Weather  Bureau  has  collected  gage-height  records  since  1884. 
Gage. — ^Mott  tape  gage  attached  to  upstream  side  of  bridge;  read  by  J.  F.  Pierce. 
DiBCHAROE  MEASUREMENTS.— Made  from  upstream  side  of  bridge.    Salt  Lick  Creek 

10  measured  separately  and  the  discharge  added  to  that  measured  at  the  bridge. 
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Channel  and  control. — Stream  is  curved  above  and  below  bridge;  control  consists 

of  small  boulders;  probably  permanent.    Salt  Lick  Creek  enters  between  the 

.  control  and  the  gage.    Stage  at  which  flow  would  be  zero  was  about  0.45  foot  in 

September,  1917. 

ExTBEMES  OF  STAGE. — ^Maximum  stage  recorded  during  year,  12.8  feet  March  12; 

minimum  stage,  2.0  feet  August  20,  22,  23,  29,  and  September  23. 

The  highest  stage  of  which  there  is  any  record  occurred,  according  to  the  United 
States  Weather  Bureau,  July  10,  1888,  when  the  water  reached  a  stage  of  22  feet 
IcB. — Stage-discharge  relation  i^ected  by  ice  during  severe  winters. 
Accuracy. — Stage-discharge  relation  probably  permanent;  a£fected  by  ice  December 
16-21,  January  15-21,  and  February  4-18.    Data  inadequate  for  determining 
daily  discharge.    Gage  read  daily  in  the  morning  to  tenths. 
Cooperation. — Grage-height  record  furnished  by  the  United  States  Weather  Bureau. 
The  following  measurem'iBnts  were  made  by  B.  J.  Peterson  and  B.  L.  Hopkins 
September  20,   1917:  Gage  height,  2.23  feet;  discharge,  161  second-feet.    Crage 
height,  2.22  feet;  discharge.  155  second-feet. 

Daily  gage  height^  in  feet  ^  of  Cheat  Rvfer  at  Ro^vlesbitrg,  W.    Va.,  for  the  year  ending 

Sept,  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

June. 

July. 

Aug. 

4.0 

'4.6 

8.1 

2.6 

3.8 

4.3 

2.8 

2.5 

8.5 

4.2 

2.6 

2.4 

3.3 

3.9 

2.9 

2.9 

8.3 

3.6 

2.6 

2.7 

3.3 

3.4 

2.5 

2.5 

3.3 

3.8 

2.5 

2.7 

3.2 

3.7 

2.9 

2.4 

3.2 

3.4 

2.6 

3.2 

3.9 

3.3 

2.5 

3.0 

3.8 

3.7 

2.5 

2.0 

3.6 

3.6 

2.4 

2.7 

3.5 

3.4 

2.3 

3.5 

3.4 

3.1 

2.3 

2.4 

3.3 

2.9 

2.2 

2.4 

3.2 

2.9 

3.0 

2.S 

3.1 

2.9 

2.9 

2.S 

3.0 

2.8 

2.7 

2.3 

2.9 

2.7 

3.0 

2.1 

2.8 

2.6 

3.1 

2.0 

2.8 

2.6 

2.8 

2.1 

2.8 

2.6 

3,0 

2.0 

2.8 

2.5 

2.9 

2.0 

2.9 

2.5 

2.8 

2.2 

2.8 

2.5 

2.7 

2.3 

2.7 

2.6 

2.9 

2.2 

4.2 

2.4 

3.7 

2.1 

&0 

2.4 

3.6 

2.1 

7.9 

2.8 

3.1 

2.0 

7.4 

3.3 

2.9 

2.1 

5.5. 

2.7 

2.2 

Sept. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19-. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4.1 
3.4 
3.0 
2.8 
2.5 

2.5 
2.4 
2.3 
2.3 
2.5 

2.7 
2.6 
2.4 
2.2 
2.4 

2.9 
4.8 
4.0 
4.1 
4.6 

4.0 
3.9 
3.5 
3.2 
3.0 

2.9 
2.7 
2.7 
2.6 
2.5 
2.4 


2.3 
2.5 
2.4 
2.4 
2.4 

2.3 
2.3 
2.2 
2.3 
2.6 

2.5 
2.4 
2.3 
2.6 
2.5 

2.4 
2.4 
2.3 
2.3 
2.2 

2.3 
2.2 
2.2 
2.6 
4.0 

3.4 
3.0 
2.9 
2.8 
2.9 


3.0 
3.0 
2.9 
2.8 
2.8 

3.5 
3.3 
3.1 
3.0 
2.9 

2.8 
2.8 
2.9 
2.7 
2.5 

2.5 
2.5 
2.6 
2.5 
2.5 

2.5 
5.4 
4.9 
4.4 
3.7 

3.4 
3.4 
6u5 
7.0 
5.5 
4.2 


3.8 
3.6 
3.4 
5.8 
4.9 

6.1 
5.6 
4.6 
4.0 
3.8 

3.6 
3.2 
2.9 
3.2 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
12.0 
7.2 
5.2 
4.3 

3.8 
3.5 
3.4 
3.4 
4.5 
4.7 


4.2 
4.5 
4.3 
8.4 
3.4 

3.2 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.5 
3.9 

4.9 
4.4 

3.9 
4.6 
6.2 

4.8 
4.4 

6.3 


5.2 
4.5 
4.3 
4.9 
4.8 

4.3 
4.0 
6.0 
6.9 
5.2 

5.5 
12.8 
9.6 
8.7 
8.5 

6.2 
5.3 
6.3 
5.3 

4.7 

4.6 
5.4 


3.6 
3.5 
3.5 
3.5 
3.4 

3.9 
4.6 
4.9 
4.6 
4.2 

4.3 
5.2 
5.2 
4.7 
4.2 

3.9 
3.6 
3.4 
3.5 
3.4 

3.3 
3.3 


5.3  '      3.1 


5.1 
6.2 

5.0 
4.5 
4.3 
4.0 
3.9 
3.7 


3.0 
2.9 

2.9 
3.0 
3.0 
3.5 
4.4 


2.6 
2.7 
2.4 
2.8 
2.3 

2.2 
2.3 
3.5 

4.8 
3.5 

8.1 
ZS 
2.6 
2.5 
2.4 

2.4 
2.3 
Z2 
2.3 
2.2 

2.2 
Zl 
2.0 
2.1 
2.1 

2.1 
2.1 
2.1 
Zl 
2.2 


CHEAT  HIVZB  VEAB  MOaGAVTOWir,  W.  VA. 

Location. — ^At  highway  bridge  at  Uneva,  Monongalia  County,  10  miles  above  mouth 

of  river.    Parallel  of  39°  4(/  crosses  the  river  at  this  bridge. 
Drainage  area. — 1,380  square  miles. 
Records  available.— July  8  to  December  30,  1899;  July  1  to  December  29,  1900; 

August  21, 1902,  to  December  31, 1905;  November  18, 1908,  to  September  30, 1917. 
Gage. — Chain  gage  attached  to  bridge;  read  by  C.  F.  Baker. 
Discharge  measurements. — ^Made  from  upstream  side  of  bridge  or  by  wading. 
Channel  and  control. — ^Probably  permanent. 
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ExTSEms  OF  DiscHAROB. — Mmmiiifi  stage  recorded  during  year,  13.67  feet  at  5  p.  m. 
March  12  (diBchaige about  51,000 second-feet);  mininium  stage,  1.97  feet  August 
30  and  several  days  the  latter  part  of  September  (dischaige,  162  second-feet). 

IcB.— Ice  fonns  sometunes  to  a  thickness  of  several  inches,  and  laige  ice  jams  may 
affect  the  stage-diachaige  relation  dining  short  periods  in  December,  January,  and 
February. 

AocuBACT.--Stage-diBchaige  relation  practically  permanent;  affected  by  ice  portions 
of  December,  January,  and  February.  Eating  curve  used  for  1917  fairly  well 
defined  above  175  second-feet.  Discharge  measurements  made  November  30, 
1914,  October  4  and  5,  1917,  indicate  a  marked  change  in  the  stage-dischaige 
reladon  below  gage  height  2.4  feet  (discharge,  410  second-feet)  and  a  new-rating 
carve  was  drawn  for  1917.  Change  from  the  former  rating  curve  ranges  from  0  at 
dischaige  445  second-feet  to  30  per  cent  at  discharge  163  second-feet,  the  rating 
curve  for  1917  giving  smaller  results.  Date  of  change  not  known,  but  may  have 
beoi  some  time  during  1914.  In  view  of  the  uncertainty  in  the  date  of  this 
change  in  stage-dischaige  relation,  estimates  of  daily  discharge  for  the  years 
1914  to  1916  may  be  subject  to  considerable  error  below  410  second-feet.  Gage 
read  twice  daUy  to  hundredths.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  heights  to  the  rating  table.  Dischaige  interpolate  because  of  missing 
gage  readings,  October  28,  November  4,  6,  12,  23,  December  12,  25,  January  13, 
F^miary  28,  April  5,  May  10,  26,  July  29,  September  9,  16;  estimated  because  of 
ice  from  dimatic  data  and  observer's  notes,  December  15-21,  January  15,  16, 19, 
20,  February  11,  18.  Results  good  except  for  periods  probably  affected  by  ice, 
December  10-22,  January  15, 16,  and  February  6-20,  for  which  they  are  probably 
poor. 

The  following  discharge  measurements  were  made  by  Peterson  and  Hopkins: 
October  4, 1917:  Gage  height,  2.06  feet;  discharge,  192  second-feet. 
October  5, 1917:  Gage  height,  2.06  feet;  discharge,  196  second-feet. 

DqH^  dMiarge,  m  Hccmd-feet^  of  Cheat  River  near  Morgantovm,  W,  •  Va.,  for  the  year 

ending  Sept.  SO,  1917, 


Dv. 


Oct.     Not.     Dec     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


3,800 

1,530 

950 

730 

660 

480 
520 
473 
424 
520 

500 
640 
600 

452 
431 

685 
4,900 
3,790 
4,700 
6,030 

4,140 
3,150 
1,960 
1,630 
1,220 


5 i.o?o 


783 
498 
215 


600 

560 

560 

925 

1,290 

965 
640 
560 
530 
892 

960 
840 
730 
950 


835 

835 
730 
560 
600 

560 

520 

1,240 

1,960 

3,630 

2.710 
1,530 
1,220 
1,080 
1,390 


1,530 
1,360 
1,220 
1,060 
1,080 

1,530 
1,730 
1,290 
1,140 
1,140 

1,010 
922 
835 
782 
651 

530 
530 
530 
530 
530 

530 
8,020 
9,040 
4.140 
3,330 

3,320 
13,600 
21,800 
17,300 
8,530 
4,700 


3,150 
2,580 
3,620 
11,600 
9,040 

13,600 
10,100 
6,020 
3,960 
3,300 

2,450 
1,730 
2,200 
2,860 
2,640 

2,420 
2,200 
1,360 
1,310 
1,270 

1.220 
42,700 
18,200 
9,550 
5,110 

3,620 
3,000 
2,200 
2,320 
3,790 
6,500 


4,900 
5,110 
2,200 
2,060 
1,630 

1,360 
1,840 
1,530 
1,220 
950 

743 
520 
480 
520 
520 

530 
560 
736 
893 
1,840 

7,510 
5,110 
3,150 
10,100 
11,600 

7,000 
6,500 
7,530 


8.530 
5,550 
4,510 
6,500 
6,500 

3,790 
3,460 
14.100 
16,700 
9,550 

14,100 
4o,800 
28,400 
36,900 
34,300 

13.600 
10.600 
13,600 
8,020 
6,020 

5,330 
10.100 
8,020 
8,030 
13,100 

7,000 
4,700 
3.790 
3,1£0 
3,710 
3,320 


1,960 
1,840 
1,840 
1,840 
2,650 

3,460 
5,330 
8.020 
6,020 
4,140 

4,140 
7,510 
7,000 
5,110 
3,460 

2.450 
2.080 
1,730 
1,630 
1,630 

1,450 
1,360 
1,320 
1,220 
1,220 

1,220 
1,220 
1,290 
3,080 
3,790 


3,150 
3,580 
1,960 
1,530 
1,630 

1,840 
1,630 
1,630 
1,630 
3,170 

3,710 
3,450 
3,080 
1,730 
1,630 

1,450 
1,290 
1,080 
1,010 
1,330 

892 
783 
730 
892 
782 

4,660 
8,630 
22,800 
23,300 
IS,  700 
10,100 


8,020 
7,510 
5,110 
3,460 
3,450 

3,450 
14,100 
6,020 
3,630 
3,300 

3,150 
3,710 
1.960 
1,530 
1,390 

1,140 

1,010 

835 

783 

835 

560 
600 
560 
480 
459 

600 
473 
431 
600 
892 


1,010 
782 
600 
480 
410 

345 
315 
331 

466 
453 

445 
384 
384 
358 
3,080 

3,710 
1,840 
1,080 
9oO 
1,140 

892 
892 
950 
892 
640 


2,450 

1,630 

1,290 

950 

640 


520 
480 
892 
685 
685 

560 
431 
520 
730 
1,010 

730 
600 
466 
404 
410 

520 
397 
384 
279 
243 

220 
200 
200 
782 
438 

327 
291 
225 
195 
163 
200 


685 
480 
345 


560 

640 

1,730 

2,030 

3,320 

1,330 
783 
640 
530 
452 

396 
339 
309 
279 
255 

255 
231 

185 
171 
180 

167 
167 
157 
200 
195 
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SURFACE  WATER  SUP]^Y,  1917^  PART  IH. 


Monthly  discharge  of  Cheat  River  near  MorgOMown,  W,  Va.,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  1,380  square  miles.] 


Run-oll 
(depth  in 
Inches  on 
drainage 

area). 

Month. 

Minimum. 

• 

Mean. 

Per 
square 
mile. 

October  

6.020 
3,620 
21,800 
42,700 
11.600 
45,800 
8,020 
23,300 
14,100 
2,710 
1,010 
2.320 

215 

520 

520 

1,220 

480 

2,320 

1,220 

730 

431 

315 

163 

167 

1,540 

1,040 

3.610 

5,990 

3.170 

10,900 

3,000 

4.150 

2,560 

925 

458 

560 

1.12 
.764 
2.62 
4.34 
2.30 
7.00 
2.17 
3.01 
1.86 
.670 
.332 
.406 

1.29 

NovexflTM^r    . .^.^.,.-,-^-^ ,-^ 

.84 

December 

3.02 

January  .. 

S.00 

February ' , 

2.40 

March.. 

9.11 

April 

2.42 

May     :::.:::::::.:.:::::.:.:...: 

3.47 

June 

2.08 

July 

.77 

August ,,,,,.,.-  ^  - ,  -  - 

.38 

September 

.45 

The  year 

45,800 

163 

3,180 

2.30 

31. 2S 

BLAOKWATEB  RIVER  AT  HENDRICKS,  W.  VA. 

Location. — ^At  highway  bridge  at  Hendricks,  Tucker  County,  about  one-eighth  mile 

above  mouth  of  river. 
Drainage  area. — 148  square  miles  (deterimined  by  West  Virginia  Development  Co.). 
Records  available. — October  13,  1911,  to  September  30,  1917. 
Gage. — Chain  gage  attached  to  upstream  side  of  bridge;  read  by  French  Shaffer. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — Coarse  gravel  and  stones. 
Extremes  op  stage. — ^Maximum  stage  recorded  during  year,  8.37  feet  at  7  a.  m. 

March  12;  minimum  stage,  1.49  feet  at  5  p.  m.  October  15. 
1911-1917:  Extremes  of  stage  are  those  recorded  above. 
Maximum  flood  occurred  July  10,  1888,  stage  unknown. 
IcB. — Stage-discharge  relation  probably  affected  by  ice  during  extremely  cold 

weather. 
Accuracy. — Station  was  first  visited  by  engineers  of  the  Survey  in  March,  1916. 

Discharge  measurements  made  at  gage  heights  3.42  and  4.27  during  these  visits 

plot  respectively  17  and  30  per  cent  below  rating  curve  used  from  1911  to  1914. 

Monthly  discharge  for  1914  as  published  in  Water-Supply  Paper  383  probably  as 

accurate  as  indicated.    Discharge  data  subsequent  to  1914  withheld  for  additonal 

information.    Gage  read  twice  daily  to  tenths  to  April  1,  then  to  hundredths. 

Gage  readings  probably  affected  by  ice  January  17  to  February  20.     Records 

good. 
Cooperation. — Station  maintained  and  records  furnished  by  the  Hydro-Electric  Co. 

of  West  Virginia. 

The  following  dischaige  measurement  was  made  by  Peterson  and  Hopkins: 
September  24:  Gage  height,  1.64  feet,  dischaige,  9.1  second-feet. 
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DaU^  gagt  hdgU^  m  /«<,  of  Blackwater  River  at  Hendricks,  W.  Va.y  for  the  year 

ending  Sept,  SO,  1917. 


Dty. 


Oct- 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


Jane. 


July. 


Aug. 


«... 
7... 
8... 
9... 
10... 


n. 

B... 
M... 
15... 


M.. 

n.. 

IS.. 


a., 
a.. 


«... 

17... 

a... 

a... 

a... 


Z75 
&54 
2.21 
2.00 
1.97 

L02 
LOO 
1.57 
1.66 
2.20 

.1.00 
L84 
1.00 
L58 
1.52 

3.46 
4.34 

3.14 
3.84 
3.00 

3.27 
2.80 
2.00 
X52 
2.42 

2.31 
X29 
2.10 
XU 
2.00 


L80 
1.82 
L88 
1.92 
L87 

1.84 
1.82 
1.86 
1.92 
1.94 

1.92 
L95 
2.27 
2.10 
2.00 

1.96 
2.00 
LOO 
L88 
L74 

L72 
L70 
L88 
2.26 
2.42 

2.37 
2.58 
2.78 
2.60 
2.46 


2.37 
2.33 
2.20 
2.15 
2.56 

2.78 
2.50 
2.46 
2.44 
2.40 

2.38 
2.36 
2.34 
2.38 
2.41 

2.42 
2.44 
Z40 
2.58 
2.46 

2.86 
2.55 
2.42 
2.38 
2.36 

2.39 
3.39 
4.12 
3.68 
3.47 
3.29 


3.10 
8.37 
3.64 
8.57 
3.80 

3.33 
3.04 
2.95 
2.84 
2.74 

2.49 
2.46 
3.04 
2.90 
2.76 

2.56 
2.46 
2.39 
2.29 
2.26 

4.20 
6.74 
4.23 
3.48 
2.88 

2.66 
2.48 
2.60 
3.57 
3.38 
3.00 


3.04 
2.54 
3.52 
5.85 
6.43 

6.43 
6.43 
6.43 
6.43 
6.43 

6.43 
6.12 
6.12 
6.11 
5.94 

5.80 
5.73 
5.72 
5.39 
3.38 

3.05 
2.70 
3.01 
4.92 
3.38 

2.84 
3.76 
3.66 


3.08 
2.90 
2.72 
3.25 
3.26 

2.88 
2.71 
5.08 
4.77 
3.00 

4.80 
7.69 
5.61 
4.88 
4.32 

3.72 
3.70 
3.58 
3.36 
3.23 

3.62 
3.60 
3.60 
3.76 
3.36 

2.95 
2.86 
2.78 
2.67 
2.54 
2.50 


2.40 
2.56 
2.49 
2.48 
288 

2.88 
2.74 
2.72 
2.62 
2.52 

3.00 
3.49 
3.06 
2.80 
2.70 

2.09 
2.65 
2.65 
2.60 
2.50 

2.54 
2.52 
2.46 
2.39 
2.54 

2.60 
2.37 
2.78 
2.85 
2.62 


2.52 
2.48 
2.46 
2.46 
2.46 

2.42 
2,40 
2.43 
2.44 
2.42 

2.40 
2.36 
2.34 
2.32 
2.29 

2.26 
2.24 
2.23 
2.22 
2.22 

2.22 
2.20 
2.34 
2.26 
2.16 

2.06 
3.36 
4.38 
4.67 
3.66 


3.48 
2.74 
2.44 
2.36 
2.32 

2.68 
2.58 
2.44 
2.46 
2.60 

2.54 
2.48 
2.46 
2.42 
2.30 

2.26 
2.24 
2.12 
2.09 
2.06 

2.04 
2.02 
2.02 
L99 
L98 

L96 
L96 
2.16 
2.30 
2.22 


2.14 
2.07 
L98 
L93 
L90 

L90 
2.16 
2.24 
2.06 
2.00 

L97 
L90 
L97 
201 
2.06 

2.17 
2.26 
2.24 
2.20 
2.15 

2.12 
2.16 
2.18 
2.16 
2.18 

2.22 
2.18 
2.16 
2.15 
2.11 
2.02 


L94 
L90 
L89 
L88 
L86 

L86 
L85 
L86 
2.42 
2.18 

L97 
L90 
L84 
L86 
L02 

L88 
L82 
L79 
L78 
L76 

L74 
L74 
L76 
L76 
L74 

L76 

L79 

L78  i 

L74 

1.84 

2.20 


2.12 
2.06 
2.10 
2.14 
2.10 

2.06 
2.22 
2.50 
2.38 
2.13 

2.00 
L87 
L82 
L82 
L79 

L92 
L90 
L90 
L86 
L82 

L80 
L78 
L78 
L63 
L68 

L68 
L68 
LH 
L78 
L75 


SHAVXRS  FORK  AT  PARSOITS,  W.  VA. 

Location. — At  steel  highway  bridge  600  feet  northwest  of  raibiad  station  at  Parsons, 

Tucker  County,  and  half  a  mile  above  confluence  with  Dry  Fork. 
Drainagb  abba. — ^210  square  miles  (determined  by  Pittsburgh  Flood  Commission). 
RicoBDs  AVAILABLE.— October  14, 1910,  to  September  30, 1917. 
Gaob.— Standard  chain  gage  attached  to  bridge,  read  by  R.  W.  Evans.    Sea-level 

elevatum  of  zero  of  gage,  1,631.70  feet. 
DncHABOB  MEA8URSUBNT8. — ^Mado  from  downstream  side  of  bridge  or  by  wading. 
Channel  and  control. — Channel  rocky.    Control,  coarse  gravel  and  rocks;  probably 

pomanent. 
SxTRsms  OF  DiscHAROS. — Maximiim  stage  recorded  during  year,  9.90  feet  at  8  a.  ro. 

March  12  (dischaige,  12,300  second-feet);  minimum  stage,  2.15  feet  September  8 

(dischaige,  3  second-feet). 
High  waters  of  1868  and  1907  reached  a  stage  represented  by  approximately 

12.5  feet,  referred  to  present  gage  datum. 
Ici.— fitage-diachaige  relation  affected  by  ice  during  severe  winters. 
Rboulaiion. — ^The  flow  at  low  stages  may  be  affected  by  the  storage  of  water  at  a 

pulp  mill  dam  about  three-four^  mile  above  the  station. 
115805**— 20— W8P  458 8 
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AocuRACY. — Stage-diflchaige  relation  practically  permanent,  affected  by  ice  Decem- 
ber 13-20,  and  February  6-16.  A  dischaige  measurement  made  in  September, 
1917,  indicated  a  change  in  the  stage-discharge  relation  below  300  second-feet. 
It  was  assumed  that  the  change  in  relation  occurred  during  the  high  water  of 
March.  Rating  curve  used  to  March  11,  and  curve  used  March  12  to  September 
30,  well  defined  between  40  and  10,000  second-feet;  beyond  these  limits  curve 
is  an  extension.  Gage  read  twice  daily  to  tenths.  Daily  dischaige  ascertained 
by  applying  mean  daily  gage  heights  to  rating  table.  Besults  good  except  for 
periods  affected  by  ice,  for  if hich  they  are  poor. 

The  following  discharge  measurement  was    made  by  Peterson   and   Hopkins: 
September  24:  Gage  height  2.82  feet,  dischaige,  48  second-feet. 

Daily  discharge^  in  secoTid-feet,  of  Shavers  Fork  at  Parsons^  W.  Va.,for  the  year  ending 

Sept.  30,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jitne. 


July. 


Aug. 


Sept 


1. 
3. 
8 
4. 

5. 

e, 

7, 
8 
9 
10. 

11. 
13 
13 
14 
16, 

16. 
17. 
18. 
19 
30. 

31. 
32. 
23. 
24. 
25. 

36. 
37. 
38. 
39. 
30. 
31. 


520 
440 
183 
183 
144 

113 


113 

144 
100 

88 
78 
88 

144 
233 
295 
440 
520 

605 
605 
365 
605 
520 

520 
440 
183 
183 

88 


78 
88 
52 
88 
52 

52 
52 
60 
39 
52 

52 
46 
52 

78 
68 

60 
60 
68 
52 
52 

52 
,52 

88 
144 
144 

113 
113 
113 
113 
100 


183 
183 
183 
128 
183 

144 
144 
144 
164 
144 

128 

128 


100 


183 
1,260 
1,790 
1,930 

365 

295 
233 
3,900 
2,510 
905 
520 


402 

295 

1,020 

1,260 

1,080 

3,350 

1,020 

800 

520 

365 

295 
144 
138 
113 
295 

520 
330 
295 
264 
295 

520 

6,330 

1,660 

800 

605 

365 
264 
233 
309 
652 
905 


960 
1,140 
1,260 
1,140 

905 


60 


100 
144 
144 
537 

1,520 
1,260 
562 
1,930 
2,000 

1,020 
1,260 
1,720 


1,320 
1,200 
1,200 
2,510 
2,000 

750 

750 

2,510 

1,720 

960 

2,510 
12,300 
3,900 
4,090 
3,530 

1,590 
1,590 
2,220 
1,020 
852 

852 
2,670 
1,390 
3,000 
2,000 

1,790 
800 
750 
605 
480 
225 


260 
440 
402 
365 
562 

800 
700 
852 
800 
605 

652 
905 
852 
700 
562 

562 
440 
402 
402 
330 

330 
330 
225 
199 
199 

199 
173 
173 
800 
800 


562 
520 
365 
260 
199 

199 
199 
750 
852 
750 

480 
480 
480 
365 
365 

330 
260 
199 
199 
199 

120 
120 
154 
154 
135 

154 
3,350 
3,170 
4,670 
3,170 
1,260 


1,020 
960 
750 
480 
480 

365 
260 
199 
199 
260 

480 
295 
260 
225 
154 

154 
135 
80 
75 
70 

70 
61 
61 
54 
40 

30 
40 
54 
620 
480 


30 
104 
64 
64 

54 

46 
199 
330 
54 
54 

325 
54 
54 
54 

70 

104 
104 
562 
164 
154 

330 
199 
199 
199 
440 

1,580 
1,520 
1,390 
1,330 
1,060 
135 


61 
54 
46 
50 
54 

40 
35 
154 
199 
199 

260 
154 
46 
■  61 
40 

40 
46 
40 
30 
25 

23 

30 
18 
15 
15 

33 

15 
15 
15 
23 
40 


30 
22 
32 
15 
15 

54 

480 

1,460 

652 

652 

120 
120 
120 
120 
IM 

154 
23 
3 
30 
23 

25 
15 
22 

23 
40 

38 

41 
40 
36 
S6 


Note.— Daily  discharge  estimated  because  of  ice  from  climatic  data  and  obseryer's  notes  Dec.  1^20, 
Feb.  6-16,  braced  figures  show  the  mean  discharge  for  the  period.  Discharge  Interpolated  June  19, 
Aug.  4. 

Monthly  discharge  of  Shavers  Fork  at  Parsons,  W.  Va.Jor  the  year  ending  Sept.  SO,  1917. 
[  DnUnage  area,  210  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mititm^lTti 


Mean. 


Per 
square 
mile. 


Run-off 
fdepthin 
indies  on 

drainage 
area). 


October 

November.. 
December.. 
January.... 
February... 

March 

April 

May 

June 

July 

August 

September. 


605 

144 
3,900 
6,330 
2,000 
12.300 

905 
4,670 
1,020 
1,590 

260 
1,460 


78 


113 


225 
173 
130 
30 
30 
15 
3 


267 

74.4 
534 
821 
652 
2,030 
501 
789 
277 
352 

50.8 
153 


1.27 
.354 
2.54 
3.91 
3.11 
9.67 
2.39 
3.76 
1.33 
1.68 
.285 
.729 


1.46 
.40 
^93 
4.51 
3.24 
11.15 
2.67 
4.34 
1.47 
1.94 
.33 
.81 


The  year. 


12,300 


545 


3.60 


35.35 
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L0CA3ION. — At  the  hi^way  bridge  at  Eockville,  in  Preston  County,  about  5  milee 
above  mouth  of  creek  and  6  miles  below  Bruceton  Mills. 

Draikaos  asba. — ^202  square  miles  (determined  by  West  Viiginia  Development  Co.). 

Records  available. — ^May  7,  1909,  to  September  30,  1917. 

Gaob.— Chain  gage  attached  to  downstream  side  of  bridge;  read  by  A.  A.  Christopher 
and  Levi  Zweyer. 

DiBCHABGB  MEASUBEMSNTS. — Made  from  bridge  or  by  wading. 

Channel  and  contbol. — Channel  bed  consists  of  boulders  and  bed  rock.  Control 
practically  permanent. 

Extremes  of  dischaboe. — ^Maximiun  stage  recorded  during  year,  14.98  feet  at  6 
a.  m.  January  22  (discharge  about  17,500  second-feet);  minimum  stage,  3.10 
feet  October  9  (discharge,  8.1  secoi»d-feet). 

Ici.— Stage-dischaige  relation  affected  by  ice  during  periods  of  extremely  cold 
weather. 

RiouLAiioN. — Gristmills  at  Rockville,  fJlifton  Mills,  and  Bruceton  Mills  operated 
by  water  power,  may  produce  fluctuations  in  stage  during  low  water. 

AocuBACT. — Stage-discharge  relation  practically  permanent.  Affected  by  ice 
December  13-20  and  probably  to  some  extent  during  parts  of  January  and  Feb- 
ruary. Bating  curve  well  defined  between  10  and  8,000  second-feet;  beyond 
these  limits  curve  is  an  extension.  Gage  read  twice  daily  to  tenths.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  table. 
Results  good  except  for  periods  affected  by  ice  for  which  they  are  poor. 

DeH^  dit(harg€f  in  teoomd  'feet,  of  Big  Sandy  Creek  at  Rockville^  W.  Va.,  for  the  year 

ending  Sept.  SO,  1917, 


D.y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

I 

81 
27 
18 
12 
12 

12 
12 

11 
8.1 
10 

13 
28 
22 
1« 
17 

50 
314 
216 
560 
083 

523 
330 
215 
160 
133 

126 
108 

88 

88 

71 

n 

68 
52 
47 
299 

931 

305 
228 
180 
191 
465 

686 

284 
255 
299 

395 

330 
241 
215 
160 
160 

160 
118 
133 

633 

447 
362 
209 
209 
395 

299 
260 
215 
203 
255 

180 
180 
142 
150 
133 

133 
150 

100 

412 

1,060 

1200 

633 

543 

378 
6,920 
6,710 
2220 
1,100 

920 

739 

465 

429 

1,010 

1,310 

1,690 

1,010 

739 

543 

447 

346 
203 
269 
684 
603 

686 
412 
465 
378 
314 

330 
13,400 
2,930 

798 

523 
330 
378 
412 
1,090 
798 

1,310 
633 
330 
447 
346 

299 
269 
299 
255 
180 

150 
150 
150 
150 
142 

133 
133 
215 
299 
543 

447 

264 

255 

4,060 

1,200 

796 
1,200 
1,010 

....... 

684 
633 
523 
466 
412 

412 

330 

1,950 

1,560 

931 

4,230 
7,340 
2,080 
3,720 
3,560 

1,820 
2080 
1,560 
1,200 
1,200 

739 
684 
931 
796 
739 

684 
484 
466 
378 
314 
284 

299 
284 
203 
169 
447 

684 
931 
1,430 
739 
523 

586 
543 
447 
395 
330 

255 
284 
203 
215 
203 

180 
109 
142 
160 
299 

362 
314 
330 
412 
346 

330 
299 
241 
215 
299 

362 
314 
299 
465 
633 

465 
412 
330 
284 
228 

215 
191 
169 
150 
142 

126 
133 
160 
126 
110 

103 

255 

3,390 

3,080 

1430 

931 

1,430 

1600 

1,310 

633 

447 

484 
6,920 
1,430 
1,200 
1,010 

862 
638 
378 
314 
241 

215 
160 
142 
126 
118 

103 

88 
68 
65 
50 

42 
32 
40 
56 
66 

V"*--- 

48 
24 
31 
18 
17 

16 
22 
16 
33 
70 

61 
41 
32 
60 
484 

633 
314 
203 
142 
110 

110 
103 
96 

84 
88 

160 
126 
81 
50 
68 
25 

23 
35 
203 
142 
81 

61 
50 
50 
96 

78 

50 
31 
29 
27 
314 

126 
88 
77 
42 
41 

30 
22 
314 
447 
160 

49 
60 
33 
47 
87 
216 

46 

2 

66 

a 

33 

4 

46 

5 

30 

e, 

87 

7.... 

77 

s 

395 

» :" 

412 

10 * 

228 

u. 

150 

u :*" 

133 

n 

96 

M....  

80 

u. :: 

54 

w 

49 

17...: 

43 

u ;•;••• 

45 

» 

27 

».... '^ 

41 

...... 

a.... 

22 

a. 

30 

a.  

16 

>•....;:;::*: 

24 

».... 

26 

«... 

13 

».... 

10 

».... 

19 

» 

24 

»......: 

27 

a ::* 

NoTiK—DaUy  discharge  estimated  because  of  ice  from  climatic  data  December  13-20,  interpolated  De- 
ooiber  31  on  account  ofmissing  gage  reading 
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Monthly  ditcharge  of  Big  Sandy  Creek  at  RockvUle,  W.  Va.,  for  the  year  ending  Sept, 

30, 1917. 


(Drainage  area,  302  square  miles.] 

Discharge  in  second-feet. 

Run-off 

(depth  In 

inches  on 

drainage 

area). 

MontlL 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

633 
1,200 
6,020 
13,400 
4,060 
7,^40 
1,430 
3,390 
6,920 
.633 
?447 

412 

8.1 
47 

128 

326 

841 
1,140 

560 
1,390 

396 

511 

678 

109 

101 
78.2 

0.634 
1.61 
4.16 
5.64 
2.n  ' 
6.88 
1.96 
2.53 
3.36 
.540 
.500 
.387 

a73 

November 

1.90 

4.80 

January 

203 
133 
284 
142 
103 
32 
16 
22 
10 

6.50 

FebnifUT .,  ... 

2.88 

March 

7.93 

April 

2.19 

iSy... ::::::::::;::::::::::::::::::::::::::::: 

2.92 

JmiiB 

3.75 

July ! 

.62 

AncQSt 

.58 

September 

.43 

The  year 

13,400 

8.1 

524 

2.59 

35.13 

LTTTI^  BEAVEB  BIVEB  BASIK. 
LITTLB  BXAVBB  RIVER  HSAR  EAST  LIVERPOOL.  OHIO. 

Location. — At  steel  highway  bridge  known  as  Grimms  Bridge,  about  4  miles  above 
mouth  of  river  and  about  4  miles  northeast  of  East  Liverpool,  Columbiana  Ck>imty. 
North  Fork  enters  river  on  left  about  3  miles  above  station. 

Drainage  area. — 505  square  miles  (measured  on  topographic  maps). 

Records  available.— May  17,  1915,  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  downstream  side  of  highway  bridge;  read  by  C.  W. 
Gam. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages;  at  extremely  high  stages  water 
flows  around  both  bridge  abutments.  Channel  straight  for  100  feet  above  and 
300  feet  below  station .  Rapids  about  600  feet  below  bridge  act  as  primary  control , 
probably  permanent.    Point  of  z^ro  flow,  gage  height,  0.1  ±0.2  foot. 

Extremes  of  stage. — Maximum  stage  recorded  during  year,  9.25  feet  at  5.00  p.  m. 
January  5;  minimum  stage,  2.07  feet  at  7  a.  m.  September  26.  Highest  Imown 
flood  reached  a  stage  represented  by  gage  height  about  20  feet. 

Ice. — Stage-dischaige  relation  affected  by  ice  and  by  ice  jams. 

Accuracy. — Stage-discharge  relation  probably  permanent;  affected  by  ice  December 
14-26,  January  12-21,  and  February  2  to  March  1.  Data  inadequate  for  deter- 
mining rating  curve.    Gage  read  twice  daily  to  hundredths.    Records  excellent 

Cooperation.— Station  maintained  in  cooperation  with  United  States  Engineer 
Corps. 
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Dmhf  ^agt  height,  in  feet,  of  Little  Beaver  River  near  East  Liverpool,  Ohio,  for  the  year 

ending  Sept,  30,  1917, 


Dty. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.14 

2.12 
2.19 
2.11 
2.10 

2.08 
2.10 
2.07 
2.10 
2.16 

2.18 
2.14 
2.18 
2.« 
3.38 

2.40 
2.36 
2.29 
3.35 
3.67 

3.36 
2.08 
2-74 
2.62 
2.51 

2-48 
2.44 
2.42 
2.37 
2.35 
2.36 

2.39 
2.39 
2.38 
2.48 
2.76 

2.60 
2.54 
2.50 
2.47 
2.64 

2.75 
2.68 
2.58 
2.74 
2.98 

2.92 
2.80 
2.60 
2.66 
2.58 

2.55 
2.52 
2.64 
3.40 
3.32 

3.44 
3.22 
2.98 
3.72 
3.58 

3.30 
3.25 
3.12 
3.05 
3.12 

3.06 
2.93 

2.88 
2.88 

:^.e3 

2.02 
2.06 
3.12 
2.05 
3.05 

2.85 
2.86 
2.74 
2.70 
2.70 

2.82 
3.12 
3.45 
3.45 
3.50 

"6.' is' 

6.84 
6.48 
4.44 
3.38 

3.62 
3.64 
4.10 
4.44 
7.52 

7.08 
6.08 
6.12 
4.63 
4.62 

3.01 
5.38 
5.25 
4.06 
4.80 

5.00 
4.84 
4.73 
4.70 
4.70 

4.38 
6.00 
5.54 
4.92 
4.61 

4.10 
3.62 
3.98 
4.44 
7.02 
6.22 

6.08 
4.85 
6.13 
5.15 
4.82 

4.70 
4.68 
4.55 
4.29 
4.16 

4.48 

"3:26' 

3.48 
3.52 
3.92 
4.00 
4.81 

4.44 
4.10 
4.34 
6.56 
5.08 

4.55 
6.89 
4.92 

3.94 
3.70 
3.59 
3.72 
4.31 

4.54 
4.04 
5.50 
5.27 
4.88 

6.89 

7.48 
6.00 
5.64 
5.36 

4.85 
4.73 
4.65 
4.28 
4.24 

4.18 
4.22 
4.18 
7.09 
5.98 

5.65 
4.71 
4.53 
4.38 
4.20 
3.98 

3.86 
3.89 
3.90 
3.69 
3.99 

6.82 
6.15 
5.50 
4.70 
4.28 

4.12 
3.96 
3.80 
3.68 
3.68 

3.56 
3.42 
3.36 
3.88 
3.74 

3.55 
3.43 
3.32 
3.26 
3.24 

3.48 
3.38 
3.26 
3.16 
3.15 

2.24 

3.18 
3.05 
3.25 
4.94 

4.34 
4.06 
3.96 
3.54 
3.56 

3.46 
3.30 
3.25 
3.23 
3.12 

3.05 
3.00 
2.90 
3.61 
3.36 

3.27 
3.86 
4.22 
3.94 
3.63 

3.42 
3.34 
3.38 
4.02 
3.86 
3.52 

6.44 

4.80 
4.31 
3.88 
3.72 

5.19 
6.12 
5.50 
5.10 
6.58 

6.23 
5.10 
4.38 
4.02 
3.95 

3.76 
3.56 
3.38 
3.28 
3.23 

3.10 
2.98 
3.04 
3.81 
3.45 

3.13 
4.30 
3.44 
5.29 
2.94 

3.50 
3.78 
3.50 
3.20 
3.01 

2.92 
2.84 
2.79 
2.80 
4.06 

3.64 
3.24 
3.52 
3.69 
3.43 

3.18 
4.10 
4.40 
3.82 
3.40 

3.16 
2.96 
2.84 
2.89 
2.93 

3.34 
6.24 
4.38 
3.66 
3.26 
3.06 

2.88 
2.74 
2.66 
2.57 
2.50 

2.46 
2.68 
3.10 
2.53 
2.50 

2.46 
2.40 
2.38 
2.84 
2.82 

2.74 
2.50 
2.39 
2.33 
2.26 

2.20 
2.22 
2.86 
3.22 
2.83 

2.60 
2.48 
2.40 
2.32 
2.36 
2.39 

2.42 

2 

2.40 

S 

2.46 

4 

2  31 

5 

1 

2.26 
2.73 

7 

2.66 
3  40 

8 

> 

3.06 

U 

3  80 

11 

2.60 

U 

2-47 

U 

2.40 

14 

2  34 

15 

2.28 

W. 

2.31 

17 

2.26 

18 

2.20 

W 

30. 

2.19 
2.20 

2.20 
2.14 

n 

a ;i 

a 

2  10 

2t ;: 

2.08 

s 

2  12 

% 

2  00 

27 

2.00 

« 

a 

2.15 
2.18 

» 

2.13 

n 

YELLOW  CBEEK  BASIN. 
YXIXOW  C&BEK  AT  SAMMOVDSVIZXX,  OHIO. 

LocATioK. — ^At  covered  highway  bridge  on  Steubenville  pike  about  one-fifth  mile 
southwest  of  Hammondeville,  Jefferson  County.  North  Fork  enters  on  left 
1,000  feet  below  station. 

l^aAiNAGB  AREA. — 169  squaro  miles  (measured  on  topographic  maps). 

Records  available.— May  13,  1915,  to  September  30,  1917. 

Gage.— Chain  gage  on  downstream  side  of  bridge  about  26  feet  from  left  end;  read 
by  W.  J.  Sprague. 

DracHARGB  MEASUREMENTS. — ^Mado  from  bridge  or  by  wading. 

^^HANiTEL  AND  CONTROL — One  channel,  but  at  extreme  high  stages,  stream  flows 
around  both  abutments;  straight  1,000  feet  above  and  curved  100  feet  below 
station.  Control  practically  permanent.  Point  of  zero  flow,  gage  height  about 
1.4  feet  September,  1915,  and  1916,  and  October,  1917. 

Extremes  of  stage.— Maximum  stage  recorded  during  year,  8.63  feet  at  4.30  p.  m. 
January  5;  minimum  stage  recorded  1.80  feet  at  5  p.  m.  October  8. 

Highest  known  flood  reached  a  stage  represented  by  gage  height  about  16 
feet. 

^CE.— Stage-discharge  relation  affected  by  ice  during  severe  winters. 

AccuRAcr. — Stagordischarge  relation  practically  permsment;  affected  by  ice  Decem- 
ber 18-27  and  February  2-27.  Data  inadequate  for  determining  rating  curve. 
Gage  read  twice  daily  to  hundredths.    Records  excellent. 

Cooperation. — Station  maintained  in  oooperation  with  United  States  Engineer 
Corpt. 
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DaUy  gage  height ^  in  feet y  of  Yellow  Creek  at  Hammondmnlle,  Ohio,  for  the  year  ending 

Sept.  SO,  1917, 


Day. 

Oct. 

Kov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.02 
1.96 
1.04 
1.91 
1.90 

1.88 
1.85 
1.82 
1.90 
1.88 

1.80 
1.82 
2.02 
2.02 
1.98 

2.04 
2.01 
1.98 
2.74 
2.90 

2.68 
2.42 
2.28 
2.22 
2.18 

2.14 
2.12 
2.10 
2.06 
2.03 
2.03 

2.04 
2.03 
2.01 
2.50 
2.44 

2.35 
2.26 
2.18 
2.16 
2.42 

2.38 
2.33 
2.48 
2.69 
2.62 

2.46 
2.34 
2.27 
2.22 
2.16 

2.14 
2.13 
2.10 
2.42 
2.82 

2.62 
2.39 
2.50 
3.66 

3.88 

3.16 
2.86 
2.74 
2.72 
2.76 

2.72 
2.64 
2.58 
2.68 
2.64 

2.55 
2.46 
2.38 
2.40 
2.41 

2.38 
2.34 
2.33 
2.32 



''2.35' 
2.54 
2.86 
2.67 

4.44 

5.58 
4.79 
4.09 
3.52 
3.20 

3.08 
3.08 
3.52 
3.48 
8.02 

6.36 
4.81 
4.26 
3.72 
3.40 

3.24 
3.09 
3.17 
2.97 
2.98 

3.13 
3.19 
3.20 
3.07 
2.96 

2.94 
7.86 
4.98 
4.52 
4.04 

3.50 
2.98 
3.67 
8.94 
5.04 
4.64 

4.72 
4.57 
5-41 
5.92 
5.94 

■5.86* 

■*6."4i' 
4.80 
3.85 
3.68 

3.68 
3.85 
3.99 
4.09 
4.08 

4.14 
4.15 
4.28 
6.05 
5.25 

5.14 
5.08 
3.69 

3.40 
3.23 
3.14 
3.20 
3.22 

8.20 
3.32 
4.60 
4.20 
4.12 

5.45 
6.89 
6.00 
4.91 
4.90 

4.52 
4.26 
4.16 
3.88 
3.78 

3.64 
3.53 
3.41 
5.44 
4.58 

4.28 
4.08 
3.90 
3.84 
3.62 
3.48 

3.38 
3.38 
3.31 
8.16 
3.62 

5.20 
4.90 
4.40 
4.15 
3.90 

3.62 
3.50 
3.32 
3.24 
3.16 

3,07 
2.98 
2.91 
3.10 
3.01 

2.94 
2.91 
2.86 
2.82 
2.75 

3.04 
2.94 
2.88 
2.84 
2.90 

2.84 
2.76 
2.70 
8.28 
4.01 

3.77 
8.52 
3.33 
3.19 
3.06 

2.94 
2.84 
2.78 
2.70 
2.62 

2.59 
2.58 
2.78 
2.72 
3.01 

2.96 
3.00 
3.21 
3.26 
3.23 

3.13 
2.98 
2.82 
3.23 
3.12 
3.01 

4.38 
3.74 
3.72 
3.38 
3.24 

4.36 
4.33 
3.88 
3.56 
4.92 

4.50 
4.19 
3.66 
3.26 
3.17 

3.13 
2.92 
2.82 
2.76 
2.70 

2.65 
2.  .58 
2.60 
3.80 
3.09 

2.66 
3.36 
3.00 
4.70 
3.82 

3.29 
4.56 
3.64 
3.10 
2.70 

2.46 
3.17 
2.88 
2.79 
2.93 

2.75 
2.68 
2.66 
3.00 
2.80 

2.68 
2.73 
4.70 
3.58 
3.14 

2.91 
2.74 
2.96 
2.85 
3.00 

4.17 
3.68 
3.11 
2.86 
2.73 
2.64 

2.55 
2.47 
2.42 
2.37 
2.33 

2.30 

r.28 

2.32 
2.53 
2.44 

2.34 
2.30 
2.22 
2.34 
2.62 

2.37 
2.27 
2.20 
2.12 
2.12 

2.16 
2.40 
2.64 
3.28 
2.78 

2.50 
2.39 
2.33 
2.29 
2.32 
2.40 

2.39 

2 

2.34 

8 

2.51 

4 

2.34 

5 

2.20 

6 

2.40 

7 

2.36 

8 

2.58 

9 

2.87 

10 

2.55 

11 

2.37 

12 

2.30 

13 

2.28 

14 

2.26 

15 

2.24 

16 

2.24 

17 

2.19 

18 

2.16 

19 

2.15 

20 

2.14 

21 

2.14 

22 

2.12 

23 

2.10 

24 

2.09 

26 

2.08 

26 

2.06 

27 

2.06 

28 

2.09 

29 

2.06 

30 

2.08 

31 

MIDDLE  ISLAND  OBEEEI  BASIK. 
MIDDLE  ISLAMD  CRBEX  AT  LITTLE,  W.  VA. 

Location. — At  highway  bridge  at  Little,  about  6  miles  southeast  of  Friendly,  Tyler 
County.    Stewart  Kun  enters  on  left  about  500  feet  below  station. 

Drainage  area. — 458  square  miles  (measured  on  topographic  maps)^ 

Records  AVAn>ABLB. — ^May  7,  1915,  to  September  30,  1917. 

Gage. — Vertical  and  incjined  staff  on  left  bank  immediately  below  the  bridge; 
read  by  J.  R.  Bowles. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading.  Stay  wire  is  used 
for  measurements  at  high  stages. 

Channel  and  control. — One  channel  at  all  stages;  straight  for  about  400  feet  nhove 
and  250  feet  below  station.  Primary  control  is  at  foundation  of  old  mill  dam 
250  feet  below  station;  composed  of  bed  rock,  foundation  timbers,  small  deposit 
of  rock  and  sand;  probably  permanent.  Point  of  zero  flow,  gage  height  1.4  feet  ± 
0.2  foot. 

Extremes  op  stage. — Maximum  stage  recorded  during  year,  22.22  feet  at  5  p.  m. 
January  22;  minimum  stage,  1.90  feet  at  6  p.  m.  August  22. 
Highest  flood  known  occurred  in  August,  1875;  gage  height  about  3,3.5  feet. 

Ice. — Stage-discharge  relation  affected  by  ice  during  winter  months. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  Feb- 
ruary 3-18.  Gage  not  checked  since  August,  1916;  therefore  record  of  daily 
discharge  is  withheld.    Gage  read  twice  daily  to  hundredths. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  C^rps. 
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DMifiTge  measurements  of  Middle  Island  Creek  at  Little,  W,  Va.,  during  the  year  end" 

ing  Sept,  SO,  2917. 


DaU. 

Made  by- 

hJ^U 

Dis- 
charge. 

Oct  30 

L.  C.  Leisure 

Feet. 
6.82 
ia45 
22.20 

8ec4t 
2.210 

Dec  17 

Ufiit^  RtAt^  Affny  V.j^nMiir*      .    

5,710 

Jul  n 

do '..../. 

18,200 

d<ai^  gage  height^  in  feet,  of  Middle  Island  Creek  at  Little,  W.  Va.,  for  the  year  ending 

Sept,  SO,  1917, 


DV. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.28 
2.20 
X15 
2.13 
2.00 

2.05 
2.03 
2.00 
2.00 
2.08 

2.10 
2.31 
2.29 
2.23 
2.17 

2.22 
2.85 
2.43 
6.54 
6.22 

4.27 
3.67 
3.63 
2.97 
2.86 

2.73 
2.66 
2.67 
2.60 
2.43 
2.37 

2.33 
2.31 
Z29 
2.27 
2.26 

2.27 
2.26 
2.21 
2.10 
2.26 

2.87 
2.77 
2.73 
2.73 
2.80 

2.83 
2.74 
2.69 
2.63 
2.55 

2.49 
2.47 
2.49 
3.22 
4.02 

3.44 
3.14 
3.07 
3.06 
3.11 

3.10 
3.07 
2.97 
2.85 
3.16 

3.17 
3.06 
2.91 
2.87 
2.89 

2.86 
2.89 
2.87 
2.87 
2.75 

2.66 
2.64 
2.61 
2.60 
2.67 

2.77 
7.49 
6.28 
3.80 
3.65 

3.40 
8.43 
9.66 
7.76 
4.57 
3.68 

3.34 
3.29 
6.42 
7.50 
6.47 

7.28 
4.67 
3.63 
3.50 
3.38 

3.38 
3.37 
3.36 
3.36 
3.34 

3.34 
3.34 
3.33 
3.34 
3.34 

3.78 

21.61 

8.24 

4.24 

3.86 

5.41 
3.92 
4.20 
6.44 
6.50 
4.68 

4.18 
3.66 
3.20 
3.30 
3.36 

3.18 
2.93 
2.97 
2.98 
3.06 

3.02 
2.92 
2.81 
2.66 
2.62 

2.68 
2.72 
3.00 
3.34 
3.76 

3.70 
3.46 
3.56 
7.22 
4.90 

4.01 
3.74 
6.50 

6.02 
5.02 
5.56 
6.50 
5.04 

4.04 
6.04 
12.04 
9.50 
6.02 

7.50 
9.00 
8.50 
8.60 
6.04 

4.08 
4.05 
4.63 
4.00 
3.36 

3.60 
2.71 
3.67 
8.32 
6.84 

4.38 
3.70 
3.50 
3.31 
3.18 
3.04 

2.95 
2.92 
2.96 
2.90 
3.08 

13.37 
10.34 
6.63 
4.43 
3.87 

3.55 
3.38 
3.23 
3.12 
3.03 

2.94 
2.85 
2.82 
2.87 
2.85 

2.79 
2.74 
2.69 
2.68 
2.69 

2.95 
2.97 
3.20 
3.59 
3.80 

3.50 
3.27 
3.01 
2.96 
3.14 

3.08 
2.96 
2.86 
2.81 
2.75 

2.71 
2.66 
2.59 
2.65 
2.52 

2.49 
2.45 
2.40 
2.37 
2.34 

2.30 
2.27 
2.27 
3.11 
2.87 

2.69 
7.17 
14.08 
10.44 
5.32 
3.91 

4.28 
6.57 
6.39 
4.00 
3.24 

3.46 
3.62 
3.51 
4.31 
7.52 

6.33 
3.96 
3.44 
3.17 
2.99 

2.86 
2.76 
2.68 
2,60 
2.56 

2.44 
2.40 
2.39 
2.41 
2.38 

2.33 
2.29 
2.32 
2.31 
2.30 

2.60 
2.56 
2.38 
2.34 
2.29 

2.23 
2.18 
2.17 
2.13 
2.12 

2.39 
2.21 
2.12 
2.28 
3.24 

4.94 
4.14 
3.39 
3.16 
3.20 

3.06 
2.75 
3.12 
3.58 
2.81 

3.53 
4.60 
3.57 
3.21 
2.91 
2.71 

2.64 
2.44 
2.36 
2.27 
2.19 

2.14 
2.12 
2.12 
2.10 
2.04 

2.02 
2.00 
1.99 
2.18 
2.52 

2.33 
2.17 
2.09 
2.02 
1.98 

1.93 
2.44 
6.13 
4.36 
3.66 

3.32 
2.91 
2.64 
2.41 
2.69 
2.66 

7.43 

1 

3.90 

3 

3.19 

i 

3.19 

S. 

3.23 

f 

3.24 

7 

3.40 

8. 

3.48 

9 

3.17 

w..... 

2  93 

11 

2.73 

u 

2.69 

13 

2.46 

U 

2.35 

15 

2.29 

H 

2.20 

17 

2.26 

tt. 

2  25 

19 

2.20 

ao 

2  16 

a 

2.00 

22 

2  00 

8 

2  00 

ai 

2  00 

3S •. 

2  00 

a. 

2.00 

r 

2  00 

2B. 

2.00 

n 

2  00 

30 

2  00 

a. 

UTTLB  HCUSKXHaxnt  BIVEB  BASIN. 
UTTZiS  MUSKXNGXrM  BZVER  AT  FAT,  OHIO. 

LoG&TiOK. — ^About  a  mile  northwest  of  Fay,  Washington  County,  Ohio,  7  miles  from 
St.  Marys,  W.  Va.,  and  12  miles  from  Marietta,  Ohio.  Bear  Rim  enters  on  left 
about  half  a  mile  above  station.  Covered  highway  bridge  crosses  river  just 
above  Bear  Run. 

Dhunagb  area. — ^259  squstre  miles  (measured  on  topographic  maps). 

RttORDS  AVAILABLE.— May  14,  1916,  to  September  30,  1917. 

GAoi.—Inclined  and  vertical  staff  on  right  bank  about  400  feet  below  suspendom 
footbridge;  read  by  G.  I.  Smith. 

l^ncHAEOE  MEASUREMENTS. — ^Mado  from  suspension  bridge  or  by  wading. 

(Wthsl  and  control. — One  channel  at  all  stages;  straight  several  hundred  feet 
above  and  below  bridge.  Overflow  at  gage  height  about  13  feet;  wide  overflow 
at  maximum  stages.  Bed  of  stream  mud,  sand,  rock,  and  gravel;  primary  con- 
trol at  ford  50  feet  below  gage  compact  sand  and  gravel ;  fairly  permanent.  Point 
of  eero  flow,  gage  height  0.7  ±0.2  foot  May,  1915. 
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Surface  water  supply,  wil,  part  in. 


Ejctremes  of  stage. — Maximum  stage  recorded  during  the  year,  21.5  feet  at  5  p.  m. 

January  22;  minimum  stage,  1.19  feet  at  8  a.  m.  September  27. 
Highest  flood  known  reached  a  stage  represented  by  gage  height  about  23  feet. 
Ice. — Stage-discharge  relation  affected  by  ice  in  severe  winters. 
AocuRACT. — Stage-discharge   relation  probably  permanent;  probably  affected  to 

some  extent  by  ice.    Data  inadequate  for  determining  rating  curve.    Gage  read 

twice  daily  to  himdredths.    Records  excellent. 
Cooperation.— Base  data  furnished  by  United  States  Engineer  Corps. 

Disduaye  TneasuremenU  of  Little  Mushingum  River  at  Fay,   Ohio^   during  the  year 

ending  Sept,  SO,  1917. 

[Made  by  U.  S.  Army  Engineers.] 


Date. 

hSg^t. 

Dls- 
charge. 

Date. 

Gage 
hdght. 

Dis- 
charge. 

Date. 

h^t. 

Dia- 
diarge. 

Dec.  28 

FteL 
10.33 
10.45 
10.56 

aee.-ft. 
8,490 
3,260 
3,090 

Deo.  28 

FeH, 
11.00 
12.05 
12.40 

SecM. 
8.500 
2,840 
2,600 

Dec.  28 

FttL 
12.90 
6.77 
6.95 

1,570 
1,000 

28 

28 

Apr.  7 

28    

28 

Daily  gage  height,  in  feet,  of  Little  Muskingum  River  at  Fay,  Ohio,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

1.35 
1.34 
1.32 
1.29 
1.25 

1.23 
1.23 
1.21 
1.24 
1.23 

1.25 
1.27 
1.23 
1.25 
1.25 

1.37 
1.44 
1.42 
3.57 
3.74 

8.26 
2.59 
2.27 
2.00 
1.85 

1.75 
1.65 
1.60 
1.57 
1.51 
1.48 

1.64 
1.45 
1.41 
1.38 
1.41 

1.43 
1.38 
1.33 
1.41 
1.59 

1.53 
1.51 
1.57 
1.61 
1.77 

1.83 
1.79 
1.73 
1.66 
1.61 

1.67 
1.67 
1.65 
2.83 
3.00 

2.47 
2.26 
2.18 
2.95 
3.63 

2.97 
2.61 
2.38 
2.23 
2.60 

2.95 
2.57 
2.39 
2.40 
2.64 

2.61 
2.61 
2.49 
2.39 
2.20 

2.11 
2.03 
1.99 
1.86 
1.87 

2.54 
8.55 
4.83 
3.57 
3.33 

3.10 
12.80 
12.27 
5.58 
8.69 
3.09 

3.01 
2.84 
6.04 
4.79 
7.95 

8.20 

*'3.*64* 
3.21 
3.06 

2.85 
2.42 
2.32 
2.45 
3.29 

3.05 
2.76 
2.55 
2.55 
2.43 

3.41 
19.75 
6.80 
3.85 
3.32 

3.04 
2.73 
3.85 
6.33 
8.39 
4.60 

4.09 
3.44 
2.75 
3.13 
2.85 

2.65 
2.39 
2.33 
2.53 
2.60 

2.29 
2.20 
1.94 
1.78 
1.81 

1.93 
1.90 
1.96 
2.46 
2.67 

2.69 
2.48 
3.73 
8.20 
4.16 

3.54 
3.68 
8.67 

3.53 
3.47 
3.43 
4.02 
4.20 

3.47 
4.17 
10.60 
6.77 
4.99 

8.65 
7.20 
7.30 
12.70 
5.20 

4.05 
3.70 
3.67 
3.34 
3.17 

3.43 

3.85 
3.53 
10.00 
4.80 

3.77 
3.34 
3.14 
2.87 
2.74 
2.59 

2.49 
2.70 
2.58 
1.84 
4  44 

18.15 
9.39 
4.75 
3.71 
3.41 

3.13 
2.96 
2.84 
2.68 
2.58 

2.45 
2.36 
2.33 
2.32 
2.25 

2.18 
2.12 
2.05 
2.04 
2.11 

4.70 
3.46 
8.33 
8.36 
8.20 

3.14 
3.09 
2.78 
2.68 
2.77 

2.71 
2.58 
2.49 
2.42 
2.32 

2.23 
2.14 
2.10 
2.07 
1.99 

1.90 
1.85 
1.81 
1.75 
1.67 

1.66 
1.67 
1.69 
1.71 
1.75 

1.64 

4.60 
8.15 
6:68 
3.75 
3.09 

6.04 
7.12 
5.69 
8.77 
3.18 

3.81 
4.61 
4.18 
4.75 
7.60 

6.70 
3.81 
3.19 
3.07 
2.76 

2.64 
2.26 
2.09 
2.07 
2.05 

1.96 
1.86 
1.96 
1.92 
1.87 

1.74 
1.68 
1.65 
2.67 
2.30 

1.96 
1.78 
1.86 
1.82 
1.67 

1.56 
1.46 
1.48 
1.42 
1.69 

2.62 
1.93 
1.73 
3.40 
4.66 

8.46 
4.04 
4.59 
3.37 
2.71 

2.80 

"i*44" 
2.02 
1.86 

2.46 
8.04 
2.34 
1.92 
1.74 
1.62 

1.62 
1.46 
1.41 
1.36 
1.36 

1.31 
1.75 
2.14 
2.26 
2.07 

1.73 
1.55 
1.43 
1.60 
8.25 

2.28 
1.81 
1.61 
1.60 
1.41 

1.86 
1.67 
8.92 
8.49 
2.67 

2.07 
1.86 
1.71 
1.64 
1.88 
8.86 

165 

2 

2.34 

3 

2.47 

4    

S.26 

5 

2.08 

6 

1.90 

7 

1.79 

8 

2.SS 

9    

2.80 

10 

2.90 

11 

1.96 

12 

1.79 

13 

1.00 

14 

1.56 

16 

1.50 

16 

1.48 

17 

1.44 

18 

1.36 

19 

1.38 

20 

1.29 

21 

1.99 

22 

l.Sl 

23 

1.35 

24 

1.33 

25 

1.31 

26 

1.30 

27 

1.30 

28 

\n 

29 

IS 

30 

1.33 

81 
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SUEFACE  WATER  SUPPLY,  1917,  PART  IH.  41 

HITSKINGTTK  BIVEB  BASIN. 
MTrsKmoxni  river  at  frazisr,  okzo. 

Ixx^AiiON.— At  highway  bridge  at  Frazier,  Muskingum  County,  4}  miles  below 
Zanesville.    Brush  Creek  enters  on  right  about  one-third  mile  below  the  gage. 

Drain  AGS  area. — 6,980  square  miles  (United  States  Engineer  Corps). 

Records  available.— June  1,  1915,  to  September  30,  1917. 

Gage.— Staff  near  upper  comer  of  right  abutment  of  bridge;  read  by  D.  A.  Bums. 
Sea-level  elevation  of  zero  of  gage,  663.29  feet. 

Discharge  measurements. — Made  from  upstream  side  of  bridge  or  by  wading  on 
crest  of  dam  No.  9,  about  5}  miles  below  gage.  Leakage  past  dam,  through  lock 
and  power  plants,  should  be  included  with  flow  over  crest. 

Channel  and  control. — River  straight  above  and  below.  Control  is  crest  of  dam 
No.  9,  about  ^  miles  below  gage.  Except  for  leakage  through  lock  and  dam 
and  leakage  and  flow  through  power  plants  at  the  dam,  the  gage  height  of  the 
crest  of  the  dam,  9.0  feet,  is  the  point  at  which  flow  would  be  zero. 

Extremes  op  stage. — Maximum  mean  daily  stage  recorded  during  year,  18.25  feet 
March  14;  minimum  stage,  9.3  feet  September  21-30. 
Flood  of  March,  1913,  reached  a  stage  of  49.1  feet;  highest  stage  ever  recorded. 

Ici.— Stage-discharge  relation  affected  by  ice  jams  at  times. 

Regulation. — Leakage  through  the  lock  and  the  power  plants  at  dam  No.  9  and  the 
operation  of  power  plants  at  dams  Nos.  9  and  10  may  affect  the  low- water  flow  to 
some  extent. 

Accuracy. — Stage-dischaige  relation  permanent,  except  as  the  relation  may  be 
affected  by  leakage  through  dam  No.  9,  through  the  gates  of  the  power  plants 
and  through  the  lock,  and  by  the  operation  of  the  power  plants  at  dam  No.  9; 
probably  not  affected  by  ice.  The  flow  from  the  area  between  the  measuring 
Bection  and  the  crest  of  dam  No.  9  may  be  sufficient  at  times  to  affect  the  stage- 
discharge  relation.  This  area,  however,  is  small,  and  such  conditions  would  be 
of  rare  occurrence  and  of  small  effect.  Grage  read  twice  daily  to  tenths.  Records 
good. 

Cooperation. — Base  data  furnished  by  the  United  States  Engineer  Corps. 

DMarge  measurements  of  Muskingum  River  at  Frazier^  Ohio^  during  the  year  ending 

Sept.  SO,  1917. 


D«tc 

Made  bj- 

Oago 
he^t. 

Dis- 
charge. 

Date. 

Made  by- 

Gage 

Dis- 
charge. 

Oct.  12 

H.E.Frye  

Fttt, 
0.6 
15.18 
14.50 

26,300 
21,300 

Ap-.    6 
23 

W.H.Dial 

Feet, 

17.00 

lau 

10.31 

aec.-ft. 
34,300 

Mar.  24 

as 

W.H.Dfel 

^ 

do 

Dial  and  Moeser 

30,400 
4,070 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


Daily  gage  height,  in  feet,  of  Muskingum  River  at  Frazier,  Ohio,  for  the  year  ending  Sept, 

30,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

84vt. 

1 .,.., 

9.6 
9.6 
9.6 
9.6 
9.5 

9.5 
9.6 
9.5 
9.5 
9.5 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 
9.6 
9.5 
9.5 

9.4 
9.4 
9.9 
9.8 
9.7 

9.6 
9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 
9.6 
9.6 
9.6 

9.7 
9.9 
9.8 
9.8 
9.8 

9.7 
9.7 
9.7 
9.8 
9.8 

9.8 
9.8 
9.8 
9.8 
9.8 

9.8 
9.8 
9.8 
9.9 
9.9 

ia4 

10.3 

las 
ia3 

10.4 

10.6 
10.5 

ia4 

10.4 

ia4 

10.0 
10.0 
10.1 
9.95 
9.8 

9.8 

9.76 

9.7 

9.7 

9.7 

9.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.7 
9.7 
9.6 
9.9 

10.3 

12.25 

13.9 

14.2 

13.75 

13.83 

12.2 

11.45 

11.0 

11.0 

18.7 

1&15 

17.25 

16.6 

16.6 

14.36 

13.35 

11.8 

11.45 

10.95 

10.85 

10.75 
10.4^ 
10.3 
10.0 
9.9 

9.8 
14.35 
15.05 
14.0 
13.75 

13.5 

12.6 

12.66 

12.45 

13.75 

14.75 

15.45 

14.6 

13.2 

12.3 

1L75 

11.1 

10.76 

10.55 

10.45 

10.35 

9.95 

9.86 

0.7 

9.55 

9.45 

9.35 
9.26 
9.16 
9.05 
9.35 

11.2 

11.7 

11.9 

12.65 

13.06 

12.9 

12.65 

12.55 

11.95 
It  45 
11.3 
1L15 

ia9 

10.7 
10.6 
11.3 
12.0 
12.76 

13.1 

14.3 

15.45 

18.25 

17.45 

10.2 

15.4 

14.55 

13.5 

12.2 

12.06 

11.7 

11.6 

14.6 

16.2 

14.6 

13.65 

12.65 

11.9 

11.55 

11.35 

ILl 
1L15 
It  76 
It  95 
It  96 

17.0 

18.05 

17.35 

10.6 

15.6 

13.75 
12.7 
12.0 
It  56 
It4i5 

It  15 
10.95 
10.86 
10.8 
10.7 

10.7 

ia46 

10.4 

10.45 

10.5 

10.4 

ia3 

10.6 
ia46 
10.4 

10.66 

10.6 

10.4 

10.4 

10.85 

It  5 
It  65 
It  4 
It  25 

10.85 

10.65 
10.46 

ia4 

10.4 
10.8 

10.25 
10.0 
10.0 
9.9 
9.9 

9.8 
9.9 

lao 
lao 

10.2 

10.1 
10.0 

lai 

10.5 

10.75 

10.95 

lao 

It  4 
It  2 
ia95 
10.66 

10.5 
lt2 
12.1 
It  65 

Its 
Its 

lt95 
12.1 
It  3 

ia7 

10.5 
10.4 

ia3 

10.1 
10.1 

10.0 
9.9 

iai5 

10.1 

ia2 

las 
las 
ia4 
ito 

12.05 

It  95 
It  6 

ia9 

ia56 

ia2 

lao 
lao 
ito 
lai 

It  16 

lao 

ia46 

las 

12.15 
12.3 

It  46 
It  4 
13.1 
13.21 
12.6 

It  76 
It  2 
ia85 

ia4 
ia2 

ia2 
lai 
lao 
lao 

9.9 
9.85 

9.7 
9.7 
9.7 
9.6 
9.6 

9.5 
9.5 
9.5 
9.4 
9.45 

9.5 
9.5 
9.5 
9.5 
9.7 

9.9 

9.8 

9.65 

9.5 

9.5 

9.5 
9.4 
9.4 
9.6 
9.6 

9.55 

9.6 

9.55 

9.45 

9.45 

9.45 

9.5 

2 

0.5 

3 

9.4 

4 

&6 

5 

0.75 

6 

0.7 

7 

0.65 

8 

0.5 

9 

0.5 

10 

0.7 

11 

0.7 

12 

0.7 

13 

0.5 

14 

0.5 

15 

0.5 

16 

0.4 

17      

0.4 

18 

0.4 

19 

0.4 

20 

0.4 

21...: 

0.3 

22 

0.S 

23 

0.3 

24 

0.3 

26 

0.3 

26 

0.3 

27 

0.3 

28 

0.3 

29 

0.3 

30 

0.3 

31 

MUSKDTOXnf  RIVEB  AT  BBVEBLY.  OHIO. 

Location. — At  Lock  4  at  Beverly,  Washington  County.  Wolf  Creek  enters  on  right 
immediately  above  station. 

Drainage  area. — 7,700  square  miles  (United  States  Engineer  Corps). 

Records  available. — June  1,  1915,  to  September  30,  1917. 

Gaoe. — Ceramic  tile  gage,  graduated  to  tenths  of  a  foot,  on  lower  buttress  of  river  wall 
of  Lock  4,  about  1,000  feet  above  the  measuring  section.  Sea-level  elevation 
of  zero  of  gage,  602.60  feet  (United  States  Engineer  Corps). 

Discharge  measurements. — ^Made  from  upstream  side  of  highway  bridge  1,000  feet 
below  gage. 

Channel  and  control. — Bed  of  stream  gravel  and  masonry  debris  of  old  bridge 
piers;  probably  permanent.  Stream  curves  slightly  to  the  left  from  1,000  feet 
above  to  1,000  feet  below  the  section.  Control  is  crest  of  dam  No.  3,  10.8  miles 
below.  At  gage  height  5.2  feet  or  crest  of  dam  No.  3,  flow  would  be  zero  provided 
there  was  no  leakage  through  dam,  lock,  or  power  plant  at  dam. 

Extremes  op  stage. — Maximiun  mean  daily  stage  recorded  during  year,  20.3  feet 
April  6;  minimum  stage,  3.0  feet  October  1-13. 
Flood  of  March,  1913,  reached  a  stage  of  46.55,  the  highest  stage  ever  recorded. 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Regulation. — Leakage  through  dam  No.  3,  lock,  and  the  power  plant  at  the  dam 
may  affect  the  low-water  flow  to  some  extent. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Dam  No.  3,  about  11  miles  below,  the  control  for  the  gage,  leaks  so  that  the  water 
falls  below  the  crest  during  low  water.  Change  in  this  leakage,  leakage  and  flow 
through  the  power  plant,  leakage  through  lock,  and  inflow  into  pool  3  below  the 
measuring  section  may  all  affect  the  stage-dischaige  relation  at  low  and  medium 
stages.  When  the  stage  of  the  Ohio  at  Marietta  is  about  39  feet  or  more,  the 
stage-dischaige  relation  is  affected  by  backwater.  Records  of  daily  discharge  with- 
held for  additional  information.  Gage  read  twice  daily  to  tenths.  Records  good, 
except  as  may  be  affected  by  described  conditions  at  low  and  medium  stages. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 
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Dtnbf  page  hei(^,  in  feet,  of  Muskingum  River  at  Beverly  for  the  year  ending  Sept.  SO^  1917. 


Dny. 


Oct. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

6.1 

6.1 

ia25 

14.95 

iai5 

8.35 

7.0 

9.6 

9.9 

6.0 

5.1 

6.4 

8.7^ 

14.15 

9.2 

a4 

6.9 

9.35 

9.65 

6.85 

6.1 

6.35 

8.65 

It  95 

&6 

9.0 

6.9 

9.6 

8.6 

6.7 

5.1 

6.15 

&35 

lao 

&5 

9.7 

6.9 

8.2 

7.55 

6.6 

6.1 

6.15 

12.7 

9.06 

8.25 

10.15 

7.2 

7.76 

6.96 

6.6 

6.4 

6.1 

1&4 

8.75 

7.85 

20.3 

7.9 

7.5 

6.6 

5.6 

6.8 

6.1 

17.7 

&55 

7.7 

19.1 

&9 

7.5 

6.3 

6.75 

6.85 

6.35 

16.35 

9.05 

9.5 

lao 

&45 

9.85 

7.6 

6.6 

6.65 

6.35 

15.45 

9.2 

la  2 

16.9 

7.85 

9.6 

7.55 

6.5 

5.5 

6.1 

13.4 

8.96 

11,15 

15.5 

7.5 

8.9 

8.2 

5.46 

6.5 

6.95 

12.05 

&3 

12.65 

13.6 

7.3 

8.8 

7.8 

6.26 

5.5 

5.8 

iao5 

&0 

13.75 

11.8 

7.15 

9.2 

7.1 

5.2 

.6.5 

6.8 

&45 

7.95 

16.2 

lai 

6.9 

9.95 

6.8 

5.2 

6.5 

5.7 

7.45 

7.7 

19.35 

9.15 

6.8 

9.25 

9.1 

6.46 

6.6 

6.55 

r.66 

7.5 

ia2 

a5 

6.7 

&0 

11.6 

6.6 

6.5 

5.5 

7.65 

7.45 

16.35 

8.2 

6.65 

7.35 

9.4 

6.95 

5.5 

6.4 

7.5 

7.25 

15.25 

7.95 

6.5 

7.05 

9.5 

6.7 

5.6 

5.4 

7.75 

7.25 

14.0 

7.65 

6.4 

6.85 

11.96 

6.4 

5.6 

5.4 

7.8 

7.4 

12.4 

7.46 

6.3 

6.7 

12.3 

6.4 

5.5 

5.4 

7.7 

7.75 

ia76 

7.4 

6.25 

6.6 

ia95 

6.25 

5.6 

5.5 

7.8 

8.35 

10.0 

7.35 

6.2 

6.5 

9.9 

6.1 

5.4 

6.4 

16.4 

9.0 

9.55 

7.2 

6.25 

6.4 

9.05 

6.15 

5.4 

6.05 

15.0 

9.75 

9.3 

7.1 

6.45 

6.8 

&d5 

6.05 

5.55 

5.85 

13.1 

12.45 

14.35 

7.0 

6.35 

6.6 

7.35 

6.5 

6.65 

6.16 

1Z45 

1L35 

14.45 

7.0 

6.45 

6.6 

6.8 

6.5 

6.2 

6.8 

1L85 

11.25 

13.8 

7.0 

6.5 

6.85 

6.7 

6.4 

&5 

11.3 

11.3 

11.0 

12.6 

7.0 

7.75 

6.65 

6.7 

6.36 

6.25 

13.2 

1L45 

lao 

11.4 

7.35 

9.05 

7.35 

6.55 

6.3 

6.0 

12.95 

1L76 

lao 

7.45 

8.15 

9.7 

6.85 

6.16 

&9 

12.15 

12.95 

9.25 

7.05 

7.55 

la  15 

6.1 

6.2 

11.55 

13.65 

&65 

7.7 

6.0 

6.2 

Sept. 


16... 
17... 
Is... 
W.. 

IL.. 


a 

fi 

B 

« '    5.85 

S 5.7 


«... 

r... 
«... 

ao.. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 

3.0 

3.0 

3.25 

3.45 

3.5 

3.5 

3.5 

4.05 

4.95 

6.45 
6.6 
6.0 


6.65 

6.4 

6.3 

6.2 

6.1 

6.1 


6.05 

4.85 

6.4 

5.6 

6.6 

6.7 
6.6 
6.5 
6.4 
6.3 

5.4 
5.4 
6.2 
4.7 
4.35 

4.2 
3.85 
S.6 
8.6 
3.5 

3.4 
3.4 
8.4 
3.3 
3.3 

3.3 

3.3 

3.36 

8.4 

8.4 


UTTLE  KANAWHA  BIVEB  BASIN. 
LITTLX  KANAWHA  RIVB&  AT  OLEITVIIXE,  W.  VA. 

Loci-noN. — At  three-span  steel  highway  bridge  at  Glenville,   Gilmer  County. 

Stewart  Creek  enters  on  right  about  IJ  miles  above  station. 
Drainaob  area. — 385  square  miles  (measured  on  topographic  maps). 
Records  available. — June  1, 1915,  to  September  30, 1917. 
Gage.— Vertical  and  inclined  staff  attached  to  upstream  side  of  right  pier  of  bridge; 

read  by  Hollie  Gainor.    Gage  was  established  by  the  United  States  Weather 

Bureau  September  10, 1900  (read  daily  to  tenths  at  8  a.  m.),  repaired  and  its  datum 

lowered  2.5  feet  on  June  1,  1915. 
Dmcharob  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — One  channel  at  all  stages;  straight  for  100  feet  above  and 

150  feet  below  station.    Bed  of  river  composed  of  mud,  rock,  sand,  and  gravel; 

control  is  probably  fairly  permanent.    Point  of  zero  flow,  gage  height  about  1.0 

foot  June  and  September,  1915. 
Extremes  op  stage. — ^Maximum  stage  recorded  during  year,  28.3  feet  at  7.15  a.  m. 

January  22;  minimum  stage,  1.50  feet  September  21  and  27. 
Highest  flood  known  reached  a  stage  represented  by  gage  height  about  29  feet, 

referred  to  present  datum. 
Ici.— Stage^liBcharge  relation  affected  by  ice  during  severe  winters. 
Accuracy. — Stage-discharge  relation  probably  permanent;  probably  not  affected 

by  ice.    Data  inadequate  for  determining  rating  curve.    Gage  read  twice  daily 

to  hundredths.    Records  excellent. 
CoopKRAHON. — Base  data  furnished  by  United  States  Engineer  Corps. 
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SURFACE  WATER  SITPPLY,  1917,  PART  HI. 


Discharge  measuremehu  of  Little  Kanawha  River  at  GUnviUe,  W.  Va,y  during  the  year 

ending  Sept,  SO,  1917. 


(Made  by  F.  ConkUii.) 

Date. 

hSSTt. 

Dis- 
charge. 

Doc.  22 

\ 

FeH, 
13.05 
9.41 
7.42 

Sec-ft. 
5. 020 

23 

8oeo 

23  .           - -   - -   -   -. 

2,270 

Daily  gage  height,  in  feet,  of  Little  Kanawha  River  at  Glenmlle,  W.  Va.,for  the  year  ending 

Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.07 
3.67 
3.10 
2.80 
2.57 

2.35 
2.23 
2.43 
2.37 
2.60 

2.95 
2.87 
2.73 
2.63 
2.57 

2.63 
2.70 
2.13 
5.77 
5.05 

4.90 
4.10 
3.67 
3.50 
3.27 

3.05 
2.83 
2.73 
2.57 
2.47 
2.43 

2.50 
2.43 
2.37 
2.30 
2.25 

2.17 
2.15 
2.13 
2.17 
2.35 

2.47 
2.67 
2.67 
2.67 
2.60 

2.55 
2.50 
2.45 
2.53 
2.47 

2.53 
2.53 
2.63 
4.93 
4.80 

4.23 
3.93 
3.77 
3.63 
4.40 

4.00 
3.70 
3.45 
3.33 
5.65 

5.10 
4.36 
4.17 
4.10 
3.97 

•  8.87 
3.90 
3.80 
3.53 
3.25 

3.05 
3.13 
3.30 
3.27 
3.23 

8.10 
12.15 
8.45 
6.15 
4.15 

4.07 
4.87 
13.25 
9.57 
5.55 
4.16 

4.10 
4.05 
8.35 
6.53 
6.16 

8.83 
6.40 
4.90 
4.40 
4.16 

4.15 
3.93 
3.83 
5.00 
4.55 

4.70 
4.56 
4.20 
4.13 
4.13 

8.10 
27.15 
9.35 
6.17 
4.66 

4.23 
4.03 
4.73 
6.03 
5.25 
4.60 

4.53 
4.25 
3.97 
3.93 
3.83 

3.67 
3.63 
3.77 
8.73 
3.58 

3.43 
3.27 
3.13 
3.10 
3.17 

3.13 
3.47 
6.35 
5.65 
5.46 

5.23 
4.67 
6.93 
14.15 
8.10 

5.70 
7.10 
10.65 

10.47 
7.10 
11.35 
12.45 
12.35 

7.20 
7.15 
19.00 
14.00 
6.35 

7.45 
25.45 
16.06 
15.48 

7.80 

6.60 
6.96 
6.96 
4.90 
4.66 

4.88 
6.75 
6.30 
7.70 
6.00 

6.05 
4.60 
4.48 
4.25 
4.05 
3.S8 

3.77 
3.62 
3.47 
3.32 
3.36 

10.76 
10.25 
6.70 
6.75 
4.62 

4.27 
4.07 
3.97 
3.90 
3.77 

3.62 
3.62 
3.47 
3.37 
3.27 

3.20 
3.12 
3.02 
2.97 
2.97 

2.95 
2.92 
2.97 
3.27 
4.50 

4.07 
3.85 
3.72 
3.62 
3.47 

3.37 
3.30 
3.45 
3.42 
3.32 

3.37 
3.47 
3.45 
3.37 
3.27 

3.17 
3.07 
2.95 
2.77 
2.70 

3.50 
8.47 
8.67 
8.46 
3.26 

3.05 
17.37 
21.02 
17.05 
9.20 
6.42 

6.10 
6.37 
6.86 
4.72 
4.87 

4.02 
4.65 
4.52 
4.87 
6.27 

6.72 
4.60 
4.07 
3.80 
3.57 

3.35 
3.15 
2.92 
2.75 
2.57 

2.47 
2.40 
2.36 
2.27 
2.22 

2.17 
2.17 
2.27 
2.85 
2.82 

2.80 
2.70 
2.40 
2.23 
2.12 

2.02 
1.90 
1.82 
1.82 
2.85 

2.37 
2.22 
2.12 
2.17 
2.32 

2.40 
2.47 
2.77 
3.97 
3.47 

3.22 
8.12 
3.02 
3.02 
3.27 

4.32 
4.02 
3.82 
3.65 
3.17 
2.87 

2.00 
2.42 
2.27 
2.17 
2.07 

1.97 
4.02 
3.06 
4.15 
8.32 

2.55 
2.35 
2.30 
2.07 
1.92 

1.82 
1.72 
1.63 
1.62 
1.63 

1.57 
1.70 
2.07 
1.95 
1.82 

1.67 
1.67 
1.57 
1.60 
1.67 
2.17 

3.45 

2 

S.17 

3 

S.Q2 

4 

2.85 

5 

2.72 

6 

2.02 

7 

2. 52 

8 

2.42 

0 

2.87 

10 

2.37 

11 

2.17 

12 

107 

13 

L97 

14 

1.96 

16 

1.77 

16 

1.67 

17 

1.67 

18 

1.62 

19 

1.62 

20 

1.S7 

21 

1.52 

22 

1.67 

23 

1.63 

24 

1.57 

25 

1.62 

26 

1.57 

27 

1.52 

28 

1.72 

20 

1.65 

30 

1.60 

31 

LXTTLS  KANAWHA  BXVER  AT  LOCK  i,  PALESTINE,  W.  VA. 

Location. — At  Lock  4,  Palestine,  Wirt  County,  30  miles  from  Parkersburg  via  Little 

Kanawha  Railroad.    Reedy  Creek  enters  on  left  1  mile  above  gage. 
Drainage  area. — 1,500  square  miles  (measured  on  map  of  West  Virginia,  scale 

1:600,000). 
Records  available. — April  26,  1915,  to  September  30,  1917.    The  upper  and  lower 

gages  at  the  lock  have  been  read  under  the  direction  of  the  Corps  of  Engineers, 

United  States  Army,  as  follows:  November  5,  1905,  to  July  14,  1906;  September 

1-30,  1906;  October  25,  1906,  to  date. 
Gage. — Upper  gage  at  lock;  vertical  staff  on  right  bank  bolted  to  right  side  of  river 

wall  of  lock  just  above  upper  gates;  an  inclined  section  of  gage  extends  above 

top  of  lock  wall;  read  by  James  Burton,  lockmaster. 
Discharge  measurements. — Made  at  cable  about  1,200  feet  below  gage  or  by 

wading  on  crest  of  dam. 
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Channbl  and  control.— One  channel  at  all  stages.  Creet  of  dam  No.  4  is  the  control 
for  the  gage;  lowest  point  in  crest  of  dam  is  at  9.4  feet  gage  height,  which  is  the 
point  of  zero  flow  except  for  leakage  throu^'  dam,  lock  gates  and  valves.  Back- 
water sabm^ges  dam  No.  4  during  extreme  floods  on  Ohio  River. 

SxTRBMK  OP  STAGE.— Maximum  stage  recorded  during  year,  21.9  feet  at  8  a.  m. 
January  22;  minimum  stage,  9.48  feet  at  6  p.  m.  September  20. 

Highest  headwater  as  reported  by  lockmaster  occiured  in  1897,  and  was  equiva- 
lent to  a  gage  height  of  about  30  feet  on  the  lower  gage,  which  corresponds  to  a 
reading  of  about  24.4  on  upper  gage,  assuming  1  foot  fall  at  dam.  Highest  back- 
water was  during  the  flood  of  1913,  when  crest  was  at  19.2  feet  on  upper  gage. 

IcB.— Stage-discharge  relation  probably  not  affected  by  ice. 

Reouiation. — Flow  may  be  affected  at  times  by  the  manipulation  of  the  iX)ol  above 
dam  No.  5,  i^ut  9.5  miles  above  dam  No.  4,  and  the  occasional  use  of  flash 
boards  on  dam  No.  4. 

AccuRACT — Stage-discharge  relation  practically  permanent;  not  affected  by  ice  diu'- 
ing  year.  Variable  leakage  through  lock  and  dam  may  affect  the  stage-discharge 
relation  at  low  stages.  Data  inadequate  for  determining  daily  discharge.  Gage 
read  twice  daily  to  hundredths.  Previous  to  April  25,  1915,  gage  read  once 
daily  to  tenths.    Records  excellent. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

Diadurge  meamiremmts  of  Little  Kanawha  River  at  Loch  4,  PaUstirUf  W,  Va.,  during 

the  year  ending  Sept.  SO,  1917, 

[Made  by  U.  S.  Army  Engineers.] 


Dat«. 

h^t. 

Dis- 
charge. 

1 

hdgPt. 

charge. 

Pri>.K             

Feet. 
15.30 
12.72 

8ec.-ft. 
15,500 
6,900 

Mar.  13 

Fed. 
18.83 
18.77 

atc.-ft. 
28,600 

K                

13 

28,800 

Doify  gage  height,  in  feet,  of  Little  Kanawha  River  at  Lock  4,  Palestine,  W.  Va.,  for 
the  year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb.     Mar. 

t 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

10.08 
10.27 
10.05 
9.9B 
9.82 

9.75 
9.69 
9.65 
9.60 
9.58 

9.50 
9.50 
9.60 
9.70 
9.71 

9.67 
9.60 
9.60 
10.18 
11.76 

11.47 
11.17 
10.50 
10.20 

iai5 
iao6 

9.95 
9.83 
9.80 
9.77 
9.73 

9.73 
9.73 
9.72 
9.65 
9.66 

9.66 
9.61 
9.61 
9.50 
9.63 

9.65 
9.70 
9.71 
9.75 
9.77 

9.75 
9.73 
9.78 
9.73 
9.73 

9.72 
9.70 
9.73 
9.76 
10.46 

10.84 
10.51 
10.29 
10.20 
10.32 

10.50 
10.48 
10.29 
10.21 
10.30 

11.79 
11.26 
ia68 
10.50 
10.41 

10.40 
10.34 
10.20 
10.23 
10.10 

9.95 
10.08 
10.06 

9.99 
10.00 

10.61 
13.71 
14.17 
12.35 
11.27 

10.03 
10.62 
13.15 
15.46 
13.04 
11.35 

10.83 
10.67 
12.05 
14.79 
12.66 

13.29 
12.80 
11.80 
11.13 
11.85 

10.65 
10.47 
10.24 
10.33 
10.72 

10.87 
10.77 
10.78 
10.74 
10.63 

11.70 
21.80 
18.54 
13.20 
11.51 

11.12 
10.80 
11.96 
11.87 
11.27 
11.91 

11.39 
11.15 
11.81 
10.49 
10.33 

10.31 
10.38 
10.37 
10.49 
10.52 

10.52 
10.23 
10.14 
10.15 
10.12 

10.12 
10.18 
11.22 
11.98 
11.98 

11.64 
11.24 
11.42 
15.25 
15.16 

12.60 
12.25 
14.13 

15.37 
14.09 
13.77 
16.12 
14.88 

14.43 
13.58 
17.24 
17.90 
14.58 

12.81 
20.60 
19.05 
18.67 
15.24 

12.63 
12.22 
12.66 
12.00 
11.46 

11.40 
11.86 
11.90 
14.14 
13.81 

12.07 
11.47 
11.17 
10.99 
10.77 
10.63 

10.47 
10.41 
10.38 
10.32 
10.66 

15.83 
16.23 
13.82 
12.21 
11.50 

11.08 
10.85 
10.74 
10.60 
10.40 

10.34 
10.29 
10.20 
ia48 
10.27 

10.19 
10.12 
10.09 
10.05 
10.05 

10.16 
10.12 
10.12 
10.50 
10.82 

10.84 
10.66 
10.49 
10.33 
10.21 

10.16 
10.18 
10.14 
10.14 
10.28 

10.35 
10.34 
10.23 
10.16 
10.15 

10.10 
10.02 
9.99 
9.95 
9.89 

9.94 
9.92 
10.05 
10.54 
10.30 

10.15 
15.77 
20.62 
19.42 
15.65 
12.50 

11.66 
12.70 
13.12 
12.20 
11.16 

10.74 
10.97 
11.19 
11.02 
12.72 

12.27 
11.54 
10.92 
10.57 
10.36 

10.22 
10.13 
10.06 
10.00 
9.94 

9.84 
9.82 
9.85 
9.84 
9.80 

9.71 
9.69 
9.67 
9.75 
10.02 



10.02 
0.02 
9.85 
9.80 
9.73 

9.66 
9.66 
10.88 
10.00 
9.87 

9.66 
9.83 
9.90 
9.75 
10.23 

10.23 
10.27 
10.27 
10.00 
10.62 

10.88 
10.30 
10.27 
10.13 
10.09 

10.45 
11.87 
10.83 
10.56 
10.24 
10.05 

0.99 
9.87 
9.93 
9.82 
9.71 

9.62 
9.60 
9.55 
9.60 
9.75 

9.72 
9.80 
9.60 
0.66 
9.68 

9.61 
9.59 
9.54 
9.54 
9.52 

9.52 
9.52 
10.47 
10.33 
10.17 

10.01 

9.82 
9.74 
9.65 
9.76 
10.61 

10.61 

2. 

10.09 

1 

0.85 

4 

9.79 

5 

9.79 

5 

9.71 

7 ........ 

9.79 

h 

10.22 

9 

10.13 

10 

10.16 

n 

12 

10.08 
9.93 

Q 

9.86 

14 

9.77 

15 

9.71 

Ifi 

9.67 

17 

9.61 

tf 

9.68 

a 

9.65 

» 

9.61 

a 

9.56 

a. 

9.96 

2S 

9.09 

J* 

9.61 

£ 

9.61 

s 

9.02 

r 

9.68 

% 

9.60 

» 

9.60 

so 

9.00 

11 
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SURFACE  WATEB  SUPPLY,  1917,  PART  III. 


SOXTTH  FOBK  OF  HTTGHES  BXVER  AT  KAOFABLAV,  W.  VA. 

Location. — ^About  80  feet  above  highway  bridge  half  a  mile  east  of  Maciarlan,  Ritchie 
County.    Dutchman  Run  enters  river  on  left  3,000  feet  below  station. 

Drainaob  abba. — ^210  square  miles  (measured  on  topographic  maps). 

Rbcobds  available.— May  17,  1915,  to  September  30,  1917. 

Gagb. — ^Vertical  staff  on  right  bank;  read  by  A.  H.  Reynolds. 

DiscHAROB  MBASUREMENTs. — Made  from  bridge  or  by  wading. 

Channel  and  control. — One  channel  at  all  stages;  straight  300  feet  above  and  1,500 
feet  below  bridge.  Bed  of  stream  rock  and  mud.  Control  probably  fairly  per- 
manent. 

Extremes  of  stage.— Maximum  stage  recorded  during  the  year,  25.7  feet  at  8  a.  m. 
January  22;  minimum  stage,  1.90  feet  October  4-8. 
Highest  flood  known  reached  a  stage  represented  by  gage  height  about  29  feet. 

IcB. — Stage-dischaige  relation  affected  by  ice  during  severe  winters. 

Accuracy.— Stage-discharge  relation  practically  permanent;  probably  affected  by 
,  ice  part  of  February.    Rating  curve  well  defined  between  100  and  2,660  second- 
feet  and  &drly  well  defined  at  other  stages.    Gage  read  twice  daily  to  hundredths. 
Record  of  daily  discharge  withheld  because  gage  was  not  checked  during  1917. 

Cooperation. — ^Base  data  furnished  by  United  States  Engineer  Corps. 

Daily  gage  height,  in  feel,  of  SotUh  Fork  of  Hughes  River  at  Macfarlan,  W.  Va.,  for  the 

year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.96 
L90 
1.92 
1.90 
L90 

L90 
1.90 
1.90 
2.00 
2.55 

2.60 
3.10 
2.10 
2.00 
2.20 

2.34 
2.40 
2.  HO 
5.00 
5.20 

3.95 
3.30 
2.03 
2.62 
2.40 

2.35 
2.29 
2.23 
2.20 
2.13 
2.10 

2.10 
2.12 
2.12 
2.15 
2.20 

2.05 
2.00 
2.00 
2.00 
2.07 

2.16 
2.38 
2.35 
2.30 
2.30 

2.30 
2.40 
2.40 
2.40 
2.40 

2.36 
2.20 
2.12 
2.45 
2.74 

3.36 
3.35 
2.  GO 
2.80 
3.10 

2.70 
2.82 
2.60 
2.62 
2.83 

3.30 
3.05 
2.86 
2.83 
2.80 

2.80 
2.80 
2.78 
2.68 
2.43 

2.46 
2.40 
2.35 
2.34 
2.34 

2.82 
6.05 
4.35 
3.65 
3.46 

3.10 
3.22 
10.35 
6.50 
3.89 
3.30 

3.30 
3.31 
7.95 
5.85 
4.50 

6.50 
4.10 
3.69 
3.45 
3.23 

2.89 
2.67 
2.74 
2.90 
3.40 

2.34 
3.20 
3.21 
3.18 
2.70 

6.33 
22.86 
7.55 
4.08 
3.69 

3.39 
3.31 
6.33 
6.20 
6.32 
4.15 

3.90 
3.49 
3.00 
3.00 
2.96 

2.96 
2.96 
2.96 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 

2.90 
2.95 
3.93 
3.99 
4.16 

3.70 
3.36 
4.20 
8.90 
4.37 

3.97 
6.80 
7.28 

7.36 
6.69 
6.10 
7.30 
6.28 

6.08 
7.20 
14.05 
7.10 
6.30 

5.66 
16.95 
9.15 
7.65 
6.69 

4.39 
4.25 
4.29 
4.26 
3.80 

3.73 
3.90 
3.70 

8.38 
4,80 

3.23 
3.60 
3.52 
3.30 
3.10 
2.05 

2.80 
2.80 
2.80 
2.78 
3.86 

15.45 
9.86 
6.15 
4.23 
3.79 

3.48 
3.32 
3.14 
2.83 
2.28 

2.83 
2.68 
2.62 
2.61 
2.66 

2.60 
2.54 
2.54 
2.49 
2.44 

2.61 
2.57 

2.87 
3.48 
3.72 

8.42 
2.90 
2.75 
2.70 
2.70 

2.60 
2.61 
2.66 
2.68 
2.63 

2.68 
2.60 
2.48 
2.31 
2.30 

2.26 
2.25 
2.23 
2.20 
2.23 

2.92 
3.05 
6.22 
3.95 
3.10 

3.16 
18.88 
14.25 
8.30 
5.10 
4.16 

4.80 
7.36 
6.06 
4.40 
3.86 

3.64 
3.43 
3.61 
3.33 
6.96 

6.08 
3.78 
3.40 
3.05 
2.96 

2.86 
3.68 
2.60 
2.69 
2.64 

2.50 
2.48 
2.37 
2.20 
2.35 

2.34 
2.33 
2.38 
8.10 

2.87 

2.72 
2.50 
2.43 
2.35 
2.33 

2.29 
2.26 
2.27 
2.26 
2.29 

2.30 
2.30 
2.28 
2.34 
6.60 

6.40 
4.15 
3.57 
3.65 
3.39 

3.00 
2.95 
3.40 
3.10 
3.12 

3.90 
3.06 
4.22 
3.48 
8.04 
2.78 

2.62 
2.56 
2.66 
2.67 
2.45 

2.80 
2.84 
2.31 
2.36 
2.58 

2.45 
2.38 
2.30 
2.80 
2.80 

2.38 
2.40 
2.20 
2.88 
2.27 

2.20 
2.22 
2.68 
4.28 
3.88 

2.82 
2.63 
2.47 
2.47 
2.82 
7.33 

6.20 

2 

4.13 

3 

8.67 

4 

8.62 

5 

8.86 

6 

8.38 

7 

5.78 

8 

3.68 

0 

8.90 

10 

3.40 

11 

3.86 

12 

3.20 

13 

8.20 

14 

8.00 

15 

2.00 

16 

2.84 

17 

2.73 

18 

2.66 

19 

2.60 

20 

2.62 

21 

2.68 

22 

2.60 

23 

2.58 

24 

2.64 

25 

2.62 

26 

2.45 

27 

2.45 

28 

2.60 

29 

2.60 

30 

2.00 

31 

.... 

HTJOHSS  BIVB&  AT  OISKO,  W.  VA. 

Location. — ^At  Cisko,  about  1  mile  below  junction  of  North  and  South  forks  and  6 

miles  south  of  Petroleum,  Ritchie  County. 
Drain AOB  area. — 453  square  miles  (measured  on  topographic  maps). 
Records  available.— May  29,  1915,  to  September  30,  1917. 
Gaoe. — Vertical  and  inclined  staff  on  right  bank;  read  by  S.  J.  Enoch. 
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DiscHARGB  HEASUREMBNT8. — Made  fiom  cable  40  feet  below  gage  or  by  wading 

at  the  same  section. 
Channel  and  control. — One  channel  at  all  stages;  straight  for  about  150  feet  above 

and  500  feet  below  cable  section .    Bed  of  river  is  sand,  gravel,  mud,  and  boulders; 

control  is  probably  permanent. 
EzTBSMES  OF  STAGE. — Maxlmum  stage  recorded  during  year,  30.25  feet  at  3  p.  m. 

January  22;  minimum,  2.14  feet  October  14  and  15. 
Highest  known  flood  previous  to  January,  1917,  reached  a  stage  represejoted 

by  gage  height  about  30  feet. 
IcB.— 5tage-d ischaige  relation  affected  by  ice  during  winter  months. 
AccuBACT. — Stage-discharge  relation  probably  permanent;  probably  affected  by  ice 

December,  January,  and  February.    Stages  of  Ohio  River  at  Parkersburg  of  about 

40  feet  or  more  will  probably  cause  backwater  at  the  gage.    Records  of  daily 

dischaige  withheld  because  gage  has  not  been  checked  since  installation.    Gage 

read  twice  daily  to  hundredths.    Records  excellent  except  for  possible  errors  in 

gage. 
CooPEBATioN. — ^Base  data  furnished  by  United  States  Engineer  Corps. 

DMarge  measurements  of  Hughes  River  at  Cisko^  W.  Fa.,  during  the  year  eriding  Sept. 

SO,  1917. 
[Made  by  U.  8.  Army  Engineers.) 


Date. 

Oa« 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

heigK. 

Dis- 
charge. 

Mar.  9 

Fed. 
11.30 
10.60 

4,*&6 
4,«0 

Mar.» 

Feet. 
9.87 
8.3 

Sec.^i, 
3,a«) 
2,620 

Mar.  14 

Feet. 
12.17 
11.65 

Sec.'fl. 
6,720 

9. 

13 

14 

5,000 

Daily  gage  height^  in  feet,  of  Hughes  River  at  CiskOy  W.  Va.,for  the  year  ending  Sept  SO, 

1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.83 
2.46 
2.38 
2.37 
2.30 

2.25 
2.28 
2.28 
2.17 
2.26 

2.17 
2.17 
2.24 
2.16 
2.15 

2.29 
2.62 
3.37 
5.95 
7.02 

5.13 
4.39 
3.81 
3.48 
3.24 

3.12 
2.94 
2.93 
2.77 
2.76 
2.80 

2.63 
2.69 
265 
2.73 
2.57 

2.60 
2.67 
2.53 
2.49 
2.61 

2.86 
2.80 
3.07 
2.96 
2.99 

3.07 
3.13 
3.07 
2.97 
2.90 

2.82 
2.78 
2.79 
3.11 
4.28 

3.96 
3.50 
3.36 
3.36 
3.76 

3.99 
3.70 
3.49 
3.33 
3.37 

3.97 
3.88 
3.59 
3.49 
3.53 

3.51 
3.50 
3.49 
3.30 
3.17 

3.16 
3.07 
2.98 
3.01 
2.96 

3.36 
8.66 
6.26 
4.73 
4.43 

4.12 

5.39 
12.40 

9.03 
•6.39 

4.66 

4.50 
4.16 
8.78 
9.01 
7.83 

7.76 
6.66 
4.76 
4.35 
4.14 

3.94 
3.64 

a37 

3.49 
4.40 

4-72 
4.42 
4.16 
4.03 
3.88 

7.69 
28.32 
9.27 
6.46 
4.82 

4.49 
4.12 
6.78 
7.00 
7.65 
6.61 

5.14 
4.62 
3.98 
3.90 
3.86 

3.76 
3.57 
3.50 
3.73 
3.94 

3.66 
3.46 
3.24 
3.15 
3.20 

3.31 
3.34 
4.46 
6.04 
6.15 

4.92 
4.37 
5.67 
10.20 
615 

6.08 
6.82 
7.76 

a77 
7.00 
6.40 
8.69 
7.62 

6.42 
7.49 
16.50 
11.61 
7.50 

8.66 
16.00 

8.63 
11.05 

7.10 

5.48 
6.14 
6.76 
6.41 

4.88 

4.82 
4.97 
6.14 
13.67 
7.06 

6.36 
4.80 
4.61 
4.32 
4.06 
3.86 

3.71 
3.70 
3.77' 
3.69 
5.06 

19.80 
13.12 
6.87 
6.60 
4.95 

4.53 
4.30 
4.16 
3.94 
3.77 

3.64 
3.53 
3.46 

3.48 
3.48 

3.38 
3.30 
3.21 
3.16 
3.15 

3.62 
3.57 
4.29 
6.07 
4.77 

4.45 
4.06 
3.79 
3.59 
3.60 

3.70 
3.57 
3.48 
3.47 
3.45 

3.37 
3.27 
3.19 
3.11 
3.06 

2.99 
2.93 
2.86 
2.80 
3.25 

4.88 
3.89 
6.43 
4.73 
3.96 

3.61 
19.65 
20.38 
12.86 
6.44 
6.13 

5.60 
9.43 
7.73 
6.68 
4.68 

4.26 
4.35 
4.29 
4.50 
9.48 

7.36 
4.96 
4.30 
3.92 
3.67 

3.48 
3.34 
3.21 
3.13 
3.08 

2.94 

2.87 
2.85 
2.69 
2.72 

2.55 
2.60 
2.63 
3.30 
3.34 

3.18 
3.00 
2.81 
2.67 
2.56 

2.49 
2.46 
2.50 
2.46 
2.69 

2.81 
2.83 
2.68 
2.63 
6.76 

8.03 
4.92 
4.27 
4.34 
4.04 

3.77 
3.59 
3.76 
3.73 
3.37 

3.57 
6.01 
6.03 
4.30 
3.78 
3.44 

3.19 
3.40 
3.33 
2.94 
2.76 

2.75 
X66 
2.49 
2.40 
2.61 

2.70 
2.55 
2.60 
2.49 
2.62. 

2.66 
2.55 
2.48 
2.41 
2.41 

2.36 
X25 
2.76 
5.02 
4.24 

3.61 
3.23 
2.96 
2.87 
3.02 
6.62 

8.37 

2 

4.72 

3 

4.15 

4 

3.80 

5 

3.87 

« 

3.66 

7 

5.16 

8 

4.83 

« 

4.16 

10 

3.74 

U 

3.46 

12 

3.18 

U 

8.01 

14 

2.93 

IS 

2.82 

16 

2.60 

17 

2.72 

18 

X66 

» 

2.48 

» 

2.48 

a 

2.42 

22 

2.60 

0 

2.61 

31 

2.60 

Z 

2.43 

ai 

2.35 

27 

2.35 

S 

2.33 

9 

2.37 

» 

X88 

Jl 
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SURFACE  WATER  SUPPLY,  1917,  PART  IH. 


HOOKIKa  BIVEB  BASIN. 
HOCKnra  bivbb  at  athevs,  okzo. 

Location.— At  single-flpan  highway  bridge  at  Mill  Street,  about  three-fourths  of  a  mile 
from  buflsnees  section  of  Athens,  Athens  County.  Maigaret  Creek  enters  on  ri^t, 
Si  miles  above  station. 

Drain AOB  area. — 944  square  miles  (measured  on  topographic  maps). 

Records  available. — May  3,  1915,  to  September  30, 1917. 

Gage. — ^Vertical  and  inclined  staff  at  downstream  end  of  rig^t  abutment;  read  by 
Paul  B.  Casley. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Channel  straight  about  700  feet  above  and  below  station. 
Left  bank  overflows  at  gage  height  17  feet  and  water  passes  around  bridge.  Bed 
of  stream  rocky  with  sand  deposits  near  both  banks.  Ruins  of  old  mill  dam  300 
feet  below  gage  act  as  control .    Stage-discharge  relations  will  shift  as  dam  decays. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  16.4  feet  at  8  a.  m. 
January  23  (dischaige,  10,900  second-feet);  minimum  stage,  2.80  feet  several  days 
in  October  (discharge,  65  second-feet). 
Highest  flood  known  reached  a  stage  represented  by  gage  height  about  26  feet. 

IcB.^Stage-discharge  relation  probably  not  materially  affected  by  ice  except  during 
extremely  cold  weather. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  Decem- 
ber 18-19,  January  14-20,  and  February  1&-17.  Rating  curve  well  defined  to 
12,000  second-feet ;  above  this  point  curve  is  an  extension .  Gage  read  twice  daily 
to  hundredths.  Daily  discharge  obtained  by  applying  mean  daily  gage  he^t 
to  rating  table  except  for  periods  affected  by  ice.    Records  excellent. 

Cooperation.— Base  data  furnished  by  United  States  Engineer  Corps. 

DaUy  discharge f  in  second-feet,  of  Hocking  River  at  Athens,  Ohio,  for  the  year  ending  Sept 

SO,  1917. 


Day. 


Oct.  Nov. 


Deo. 


Jan. 


Feb. 


Mar.  Apr.  May.  Jane.  July.  Aug.  Sept 


1. 
2. 
3. 
4 
5 

6. 
7. 
8 
9 
10 

11. 
12 
13 
14 
16 

16 
17 
18 
10 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30. 
31 


86 
79 
88 
208 
370 

280 
216 
149 
131 
108 

92 
86 
79 
83 
81 


83 
81 
92 
92 

92 
98 
92 
98 
100 

96 
88 
92 
96 

86 


92 
119 
156 
167 

146 
134 
122 
113 
137 


131 
125 
126 
113 
161- 

348 
219 
174 
161 
126 

143 

137 
119 
86 
79 

76 
67 
60 
60 
110 

280 
470 
445 
496 
276 

302 
6,080 
8,240 
3,380 
1,350 

680 


496 

970 

1,220 

4,660 

8,140 
6,160 
3,000 
1,480 
1,030 

850 
698 
495 


400 


470 
10,100 
10,700 
8,940 
2,650 

1,640 
970 
1,960 
3,860 
6,030 
3,220 


2,320 

1,480 

970 

708 

626 

620 
545 
570 
645 
670 

646 
470 
420 
280 

280 

280 
370 
646 

625 

496 

652 

6,160 

2,620 

1,420 

1,220 

970 


910 

850 

790 

1.280 

1,160 


970 
3,860 
3,300 
2,180 

4,180 
6,930 
5,850 
8,040 
6,930 

4.340 
2,480 
1,640 
1,030 
970 

1,090 
1,350 
1,220 
6,660 
4,180 

2,320 

1,350 

1,160 

910 

762 


506 
910 
1,610 
970 
860 

7,470 
10,100 
4,500 
2,480 
1,540 

1,160 
970 
910 
708 
652 

570 
620 
970 
910 


620 
620 
420 
470 


670 
790 
910 
790 


850 
626 
520 
470 


508 
646 
495 
570 
445 

520 
470 
348 
445 
420 

370 
420 
348 
260 
326 

646 
520 
520 
420 
280 

325 
4,180 
6,750 
9,060 
8.080 
1,480 


6,160 
8,640 
6,760 
2,030 
1,220 

1,090 
970 
762 
860 

1,420 

1,750 

1,090 

680 

646 

646 

470 
396 
470 
348 
302 

326 
240 
396 
646 
396 

268 

268 

280 

2,100 

3,220 


2,780 

1,750 

970 

670 

446 

370 

496 

4.990 

1,220 

736 

625 
646 
645 
662 
2,400 

2,180 
1,750 
1,890 
2,620 
1,030 


620 
645 
470 
446 

446 
626 
850 
620 
348 
240 


260 
280 
200 
206 
194 

280 
240 
222 
280 
240 

202 
302 
348 
240 
200 

194 
206 
177 
170 
140 

131 
08 

ao2 

280 
131 

140 
131 
104 
905 
161 
212 


140 
104 
170 
UO 
102 

131 
240 
155 
131 
125 

125 
170 
12B 
ISl 
75 


79 
U6 
00 

98 
146 
104 
170 
170 

155 
161 
161 
116 
86 


None.— DaUy  discharge  estimated,  because  of  ice  (rom  climatic  data:  Doc.  18-19,  Jan.  14-20 ,  Feb.  1H7« 
Braced  figures  show  mean  for  the  periods. 
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MonJUd^  ditcharge  of  Hocking  River  at  Athtm,  Ohio,  for  the  year  ending  SepL  SO,  1917, 

[  Dniziftg*  ana,  M4  square  miles.] 


Octebsr 

Kovmbv. .... 
DscoBbv. . .. . 

Hbsjkj 

February 

MHtii 

g:::::::::: 

lane. 

July 

Aognst 

ScpCeoiber... . . 


Discharge  in  second-feet. 


Maxinrnm. 


370 

1«7 

8,340 

10,700 

5,160 

8,040 

10,100 

0,060 

8,540 

4,090 

348 

240 


10,700 


Minimum. 


420 
260 
240 
240 
98 
75 


Mean. 


109 

102 

762 

2,480 

920 

2,580 

1,510 

1,190 

1,450 

1,100 

215 

134 


1,060 


Per 

square 
mile. 


0.115 

.106 

.807 

2.63 

.975 

2.73 

1.60 

1.26 

L54 

1.17 

.228 

.142 


Lll 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


0.13 

.12 

.03 

8.03 

1.02 

3.15 

1.78 

1.45 

1.72 

L35 

.36 

.16 


15. 10 


KANAWHA  BIVEB  BASIN. 
HXW  BXVSB  AT  BOGLBSTOH,  VA. 

Logahon. — ^Athigjiway  bridge  at  Eggleston,  Giles  County. 

Drainagb  arxa. — ^2,920  square  miles. 

Rbcords  ayailablb. — October  1, 1914,  to  September  30,^1917. 

Gagb. — Chain  gage  attached  to  downstream  side  of  bridge,  read  by  J.  A.  Bishop. 

DiBCHARGB  MBASURBMBNTS. — Made  from  upstream  side  of  bridge. 

Ghakkbl  and  control. — Stream  bed  composed  of  rock  covered  with  silt.  Primary 
conteol  is  rock  ledge  about  1^  miles  below  gage. 

ExTRBMBS  OP  discharob.— Maximum  stage  recorded  during  year,  11 .86  feet  at^  a.  m. ; 
March  5  (dischaige,  28,400  second-feet);  minimum  stage,  2.37  feet  at  5  p.  m., 
August  29  (dischaige,  652  second-feet).  The  flood  of  1878  reached  a  stage  of 
about  40  feet  on  present  gage. 

IcB.— Stage-dischaige  relation  affected  by  ice  during  severe  winters. 

Accuracy. — Stage-discharge  relation  practically  permanent;  see  foot-notes  to  tables 
d  daily  dischaige  for  effect  of  ice.  Rating  curve  well  defined  between  1,200  and 
45,000  second-feet;  extended  beyond  these  limits.  Gage  read  twice  daily  to 
hundredths.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  height  to 
rating  table,  except  as  noted.    Records  excellent. 

Diadiargt  meanaremenU  of  New  River  at  EggUeton,  Fa.,  during  the  year  ending  Sept.  30. 

19t7. 


Date. 

Madeby- 

Oage 
height. 

Dis- 
charge. 

Dk.    9 

I«e« and  Walters..             .                        , 

Feet. 

3.84 
3.19 

Sec-ft. 
2,310 
1,370 

In^  M 

B.  E.  Jones 

115806*—20-W8P  453- 
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SUBFACE  WATER  SUPPLY,  1917,  PART  HI. 


Daily  discharge^  in  second-feel,  of  New  River  at  Eggleston,  Va.yfor  the  yearg  ending  SepLSO, 

1915-1917. 


Day. 


Oct 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


itoy. 


Jape. 


July. 


Aug. 


1914-15. 

1 

2 

3 

4 

6 

« 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

1» 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29.. 

30 

31 

1915-16. 

1 .-... 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


911 

971 

911 

1,030 

1,360 

2,390 
1,990 
2,120 
2,250 
1,610 

911 
1,030 
1,320 
1,070 
1,190 

7,720 
ll,i00 
5,170 
3,310 
2,830 

2,600 
2,120 
1,970 
1,820 
1,970 

1,970 
2,280 
1,970 
1,820 
1,670 
1,670 


5,450 
20,500 
8,300 
5,9.i0 
4,990 

5,690 
6,430 
5,690 
4,990 
4,990 

3,910 
3,710 
3,510 
3,510 
3,510 

3,710 
3,510 
3,120 
3,120 
3,310 

2,940 
3,910 
3,510 
3,310 
3,120 

3,120 
2,940 
2,940 
3,120 
2,520 
3,710 


2,360 
2,940 
2,360 
2,040 
2,280 

2,770 
2,360 
2,360 
2,520 
2,280 

2,770 
2,600 
2,280 
2,120 
1,900 

2,940 
2,600 
2,520 
2,770 
7,U0 

6,450 
4,770 
3,310 
3,510 
3,120 

2,770 
3,120 
3,310 
3,310 
3,310 


970  10, 

820  ^9, 
120 
820 
670 


7,760 
6,430 
5,450 
4,770 
4,550 

4,550 
30,100 
20,500 
11,000 

4,770 

6,690 
8,020 
12,000 
9,160 
7,750 

7,750 
8,300 
8,580 
11,300 
11,300 

9,160 
7;i20 
6,430 
6,430 
6,690 

7,480 
7,480 
6,430 
5,930 
5,450 
5,220 


9,750 
7,480 
7,480 
6,180 
5,690 

5,220 
5,450 
18,100 
13,000 
7,480 

7,480 
6,690 
7,120 
5,690 
5,450 

4,990 
4,770 
4,330 
4,300 
4,200 

3,910 
4,770 
5,690 
5,690 
5,690 

4,550 
6,950 
5,690 
6,430 
6,180 
5,930 


6,600 
25,400 
17,400 
12,000 

9,160 

8,580 
8,300 
7,480 
6,690 
5,930 

6,690 
6,450 
6,220 
4,990 
4,990 

6,690 
6,180 
5,690 
5,220 
4,770 

5,220 
4,550 
4,550 
6,450 
9,750 

8,020 
6,4a0 
5,690 


6,430 
11,000 
20,100 
13,000 

9,750 

7,480 
6,950 
6,930 
5,450 
6,450 

5,220 
4,990 
4,770 
4,770 
4,330 

4,330 
4^120 
4,330 
4,330 
4,330 

3,910 
4,120 
3,910 
4,550 
13,700 

10,000 
7,750 
6,180 
5,450 


6,220 
4,990 
4,990 
4,990 
4,990 

4,990 
5,450 
5,690 
4,990 
4,770 

4,990 
4,990 
6,220 
4,550 
4,330 

4,330 
5,220 
4,990 
4,990 
4,330 

4,330 
4,120 
4,120 
3,910 
3,910 

3,710 
3,710 
3,710 
3,510 
4,550 
3,710 


6,220 
4,990 
5,450 
6,950 
6,430 

6,690 
6,690 
5,9J0 
6,430 
5,930 

5,220 
5,450 
5,690 
5,220 
4,990 

4,550 
3,910 
3,910 
3,910 
3,710 

4,120 
4,120 
3,910 
3,910 
3,710 

3,610 
3,710 
4,990 
6,930 
4,990 
4,650 


4,330 
3,910 
3,910 
3,910 
4.120 

4,120 
4,550 
5,220 
5, 9  JO 
4,770 

4,550 
4,990 
4,120 
5,690 
5,220 

4,650 
4,120 
4,120 
3,710 
3,510 

3,510 
3,510 
3,510 
3,120 
3,310 

3,310 
3,310 
3,510 
3,310 
2,940 


3,120 
2,940 
2,770 
2,940 
2,940 

2,940 
2/^40 
2,770 
3,120 
3,120 

2,940 
2,770 
2,940 
3,310 
3,310 

2>770 
2,600 
3,310 
2,940 
2)280 

2,440 
2,600 
3,310 
3,510 
4,120 

3,710 
2,940 
2,940 
2,770 
3,310 
3,310 


2,770 
3,510 
2,600 
2,600 
2,600 

3,310 
3,710 
1,900 
2,940 
2,440 

2,440 
2,440 
2,200 
2,600 
2,280 

3,120 
2,360 
2,280 
2,200 
2,040 

1,820 
1,670 
1,970 
3,310 
4,770 

4,120 
3,120 
4,120 
2,440 
3,310 
2,600 


3,310 
5,090 
6,690 
6,450 
4,550 

3,710 
3,310 
3,120 
2,940 
3,120 

2,770 
2,600 
2,600 
2,120 
3,120 

3,310 
4,120 
3,510 
3,120 
2,600 

2,280 
2,440 
2,600* 
1,970 
1,970 

1,970 
1,820 
1,400 
1,400 
1,970 


2,200 
2,600 
2,520 
2,280 
1,740 

2,770 
2,200 
3,120 
2,600 
2,440 

2,440 
1,900 
2,520 
2,200 
2,360 

2,940 
4,990 
5,930 
3,910 
3,710 

3,120 
3,120 
2,360 
2,280 
2,770 

1,900 
3,120 
2,940 
2,440 
2,620 


2,120 
1,970 
1,630 
1,530 
2,120 

2,940 
2,940 
2,940 
2,600 
2,120 

1,970 
1,630 
1,820 
1,970 
1,670 

1,670 
1,970 
1,970 
1,530 
1,820 

1,970 
2,280 
2,440 
2,940 
2,120 

1,820 
2,120 
1,820 
1,530 
1,400 
1,400 


2,520 
2,600 
1,970 
2,940 
2,200 

2,360 
2,040 
1,740 
1,740 
2,440 

19,700 
11,600 
5,930 
4,770 
6,220 

106,000 
72,500 
34,700 
20,900 
14,000 

13,000 
12,700 
12,700 
11,000 
9,160 

8,300 
8,020 
7,480 
7,120 
7,480 
6,180 


1,970 
1,460 
1,530 
1,630 
2,120 

2,280 
1,970 
1,670 
1,400 
1,630 

1,930 
2,280 
3,710 
3,310 
3,120 

2,120 
4,120 
4,330 
2,770 
2,440 

2,440 
6.430 
3,710 
2.940 
2,000 

2,280 
2,120 
2,940 
3,310 
5.220 
5,220 


6,450 
7,120 
9,750 
6,600 

8,580 

7,120 
8,870 
9,750 
10,700 
6,180 

7,120 
6,430 
6,180 
4,990 
6,220 

13,000 
11,000 
9,160 
6,180 
6,450 

4,990 
4,990 
6,960 
7,750 
6,220 

4,550 
4,120 
4,650 
6,430 
6,220 
4,120 
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Daibf  ditdkorgey  w  Hoond-futy  of  New  River  at  Egglestony  Va. ,  for  the  years  ending  Sept.  SO, 

iW5-iPi7— Continued. 


l>»7. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mer. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1.. 
I.. 

3.. 
4.. 

5.. 

«-, 
7.. 
8.. 
9.. 
W.. 


1«^17. 


n.. 

12... 
13.. 
14.. 
«... 


1«.. 
17.. 
IS.. 
1».. 
».. 

21.. 
22.. 
21.. 
24.. 
25.. 


».. 
27.. 
21.. 
21.. 
».. 
31.. 


4,330 
3,310 
8,310 
2,770 
2,770 

2,600 
2,040 
2,770 
2,280 
3,120 

3,120 
2,440 
2,200 
2,300 
2,000 

1,900 
2,000 
3,510 
3.910 
13,000 

5,930 
4,770 
3,910 
2,820 
2,770 

3,120 
2,940 
2,940 
2,440 
2,2S0 
3,120 


3,120 
3,120 
2,940 
2,770 
2,000 

1,900 
2,200 
2,200 
2,520 
2,600 

2,360 
2,200 
1,740 
2,520 
2,520 

2.120 
2,380 
2,440 
2,360 
1,970 

2,620 
2,440 
2,440 
2,600 
3,120 

2,770 
1,900 
2,360 
2,440 
2,200 


2,440 
2,600 
2,600 
2,600 
2,280 

2,860 
2,360 
2,120 
2,280 


2,600 


3,710 
8,310 

3,  no 

4,560 
10,400 

11,000 
8»580 
6,950 
5,690 
4,770 

3,310 
4,120 
3,310 
2,940 
3,120 

4,770 
8,710 
4,120 
4,120 
4,330 

4,120 
3,910 
4,990 
6,180 
5,220 

4,770 
4,330 
3,910 
3,710 
4,550 
7,210 


4,990 


3,500 


7,480 
7,750 
6,690 
4,990 

6,180 
5,930 
4,990 
6,430 
7,210 

6,990 
4,990 
4^560 


4,770 
7,480 
12,000 
15,500 
27,100 

17,400 
11,000 
8,870 
7,480 
6,690 

6,180 
5,450 
6,180 
6,950 
6,960 

6,430 
6,960 
10,000 
8,870 
7,210 

6,430 
5,930 
5,930 
6,950 
8,300 

8,580 
6,960 
5,930 
5,450 
4,990 
4,550 


4,330 
4,120 
3,510 
3,120 
3,910 

6,690 
7,210 
5,600 
5,220 
5,220 

4,990 
4,770 
4,770 
4,770 
4,330 

3,910 
4,120 
4,120 
3,710 
3,510 

3,310 
3,120 
3.120 
3,710 
3,310 

3,120 
3,120 
2,200 
3,120 
3,510 


3,910 
4,120 
3,910 
3.710 
3,310 

3,120 
3,120 
3,910 

3,  no 

3,910 

3,910 
8,910 
3,710 
2,600 
3,510 

3,120 
2,600 
2,520 
2,360 
2,120 

1,900 
1,900 
2,360 
2,360 
2,040 

1,970 
2,040 
2,120 
2,600 
2,940 
2.280 


1,970 
1,900 
2,600 
2,280 
2,600 

2,040 
1,740 
1,820 
1,820 
1,970 

2,040 
2,280 
1,740 
1,670 
1,740 

1,670 
1,740 
1,900 
1,600 
1,460 

1,530 
1,600 
1,600 
1,670 
1,900 

1,400 
1,530 
1,820 
1,460 
1,460 


1,530 
1,530 
1,460 
1,530 
2,280 

1,900 
1,820 
1,530 
1,460 
1,530 

1,740 
1,970 
2,040 
1,900 
1,530 

1,340 
1,530 
1,340 
1,670 
1,600 

1,280 
1,340 
1,530 
1,600 
1,400 

1,400 
1,020 
684 
670 
1,460 
1,170 


1,400 
1,970 
1,970 
2,600 
2,200 

1,900 
1,820 
1,900 
1,670 
1,600 

1,340 
1,280 
1,340 
1,460 
1,340 

1,400 
1,400 
1,400 
1,400 
1,340 

1,340 
1,280 
1,220 
1,170 
1,280 

1,340 
1,280 
1,280 
1,340 
1,460 


ICoTB.— Daily  discharge  estimated,  because  of  ice ,  from  observer's  notes,  climatic  data,  and  by  compi 
vith  dlsdiarge  at  Radford  as  follows:  1914-15,  Dec.  15-30;  1915-16,  Dec.  14-18,  and  Jan.  19-20;  1910-17, 
Dee.  10^1  Feb.  2-16.  Dally  discharge  Oct.  1-20,  1915,  estimated  from  flow  at  Radford.  Determina- 
tioosflf  dally  and  monthly  discharge  for  1914-15  differ  slightly  from  thoee  published  in  Water  Supply  Paper 
^.  433 ,  owing  to  revision  of  rating  curve.    Braced  figures  show  mean  discharge  for  period  included. 


MmUMy  dMwrge  of  New  River  at  EgglesUmy  Fa.,  for  the  years  ending  Sept,  30 y 

1915-1917, 


Month. 


Discharge  in  second-feet. 


Maximmn. 


TtfintnmTp 


Mean. 


Per 
square 
znile. 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


1914-15. 

October 

Kovonber 

Dyiber 

hButry 

Vtewy. 

IttKh. 

g:::;::;:::::::::;:;::: 

hm. 

July 

Aacnst.  .  

Sqjtanber 

The  year 


11,700 

4,990 

33,000 

30,100 

25,400 

5,600 

4,120 

4,120 

6,690 

2,940 

6,430 

25,400 


33,000 


911 
1,220 
2,600 
4,550 
4,550 
3,510 
2,770 
2,280 
1,400 
1,400 
1,400 
1,670 


2,380 
2,010 
8,440 
8,530 
7,510 
4,590 
3,280 
3,020 
3,050 
2,020 
2,800 
4,810 


911 


4,300 


0.816 
.688 
2.89 
2.92 
2.57 
1.67 
1.12 
1.03 
1.04 
.692 
.959 
1.66 


1.49 


0.94 
.77 
3.38 
3.87 
2. 68 
1.81 
1.26 
1.19 
1.16 
.80 
1.10 
1.84 


20.24 
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Monthly  discharge  of  New  River  at  EgglesUm,  Va.,for  the  years  ending  Sept,  SO, 
1915-1917— Coniiaued. 


Month. 


DIsduiigo  in  H6Cond-roet. 


Maximum. 


Minimimi. 


Mean. 


Per 
squnre 
mile. 


Run-«ff 
(depth  in 
inmeson 
drainage 
am). 


October 

November. . 
December.., 
Jftnoary.... 
February... 

March 

April 

May 

June 

July 

August 

September.. 


191S-16. 


The  year. 


October 

November. . 
December.. 
January...., 
February... 
March 

pt::v.::: 

June 

July 

August 

September.. 


1916-17 


The  year. 


20,500 

7,120 

25,000 

18,100 

20,100 

6,950 

5,930 

4,770 

5,930 

106,000 

13,000 

8,300 


2,520 
1,900 
2,120 
3,910 
3,910 
3,510 
2,940 
1,670 
1,740 
1,740 
4,120 
2,440 


4,610 
3,000 
5,630 
6,530 
6,780 
4,930 
4,090 
2,760 
2,800 
13,600 
6,900 
3,610 


1.58 
1.03 
1.93 
2.24 
2.32 
1.09 
1.40 
.945 
.959 
4.66 
2.36 
1.24 


106,000 


13,000 
3,120 


1,670 

1,900 
1,740 


11,000 


2,940 


27,100 
7,210 
4,120 
2,600 
6,430 
2,280 
2,600 


4,550 
2,200 
1,900 
1,400 
1,120 
670 
1,170 


27,100 


670 


5,450 


3,370 
2,440 
2,540 
4,950 
4,660 
8,370 
4,120 
2,950 
1,820 
2,460 
1,510 
1,520 


1.87 


1.16 
.836 
.870 

1.70 

i.etr 

2.87 
1.41 
1.01 
.633 
.843 
.517 
.521 


3,400 


1.16 


1.82 
l.U 
123 
%» 
2.50 
l.» 
1.56 
1.09 
1.07 
6.37 
2.72 
1.38 


25.41 


1.34 

.« 

1.00 

1.96 

1.67 

3.31 

1.57 

1.16 

.70 

.97 

.60 


15.81 


KANAWHA  RIVER  AT  LOCK  2.  MOKTGOMXRY,  W.  VA. 

Location. — At  I^ock  2,  three-fourtha  of  a  mile  below  Chesapeake  &  Ohio  Railway 
station  at  Montgomery,  Fayette  County.  Morris  Creek  enters  on  left  about  300 
feet  below  the  gage. 

Drainage  area. — 8,470  square  miles. 

Records  available. — June  22,  1915,  to  September  30,  1917.  Upper  and  lo^er 
gages  at  the  lock  have  been  read  since  December,  1887,  under  the  direction  of 
the  Corps  of  Engineers,  United  States  Army. 

Gaqb. — Upper  gage  at  lock,  vertical  and  inclined  staff  on  right  bank,  short  distance 
above  upper  lock  gates;  vertical  section  fastened  to  land  wall  ot  lock,  inclined 
section  at  upstream  end  of  paved  slope;  read  by  Geoige  Meyers,  lockmaster.  A 
chain  gage  fastened  to  downstream  handrail  near  center  of  toll  bridge  at  Mont- 
gomery is  used  in  referring  water  surface  at  bridge  when  making  dischaige  meas- 
urements. 

Discharge  measurements. — Made  from  bridge  at  Montgomery  or  by  wading  on  the 
crest  of  the  dam. 

Channel  and  controu — One  channel  at  all  stages;  straight  for  300  feet  above  and 
800  feet  below  bridge.  Bed  of  river  composed  of  rock,  sand,  and  mud.  The  dam 
at  Lock  No.  2  ia  control  for  all  stages,  as  there  is  a  fall  of  about  2  feet  at  the  dam 
at  the  maximum  stage.  Except  for  the  leakage  through  the  dam  and  lock,  point 
of  zero  flow  is  at  lowest  point  in  crest  of  dam,  which  is  17.9  feet  above  zero  of  upper 

gage- 
Extremes  op  dibcharoe. — Maximum  stage  recorded  during  year,  36.8  feet  at  7  a.  m. 

Biarch  5  (discharge,  138,000  second-feet);  minimum  stage,  18.40  feet  at  7  a.  v. 

September  1  (discharge,  1,270  second -feet). 
Highest  stage  recorded  occurred  May  23,  1901,  at  6  a.  m.;  upper  gage  49.65 

lower  gage  47.70  (discharge,  about  250,000  second-feet). 
Ice.— Stage-discharge  relation  not  affected  by  ice. 
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I^AKAGB. — At  about  gage  height  19  feet  on  upper  gage,  leakage  through  the  dam 
amounts  to  about  500  second-feet.  Leakage  through  the  lock  gates  amounts  to 
about  110  and  260  second-feet,  depending  upon  which  of  the  two  gates  is  closed. 

AocuRiLCT. — Stage-dischaige  relation  practically  permanent  except  as  may  be  affected 
by  diange  in  leakage  through  lock  and  dam;  not  affected  by  ice.  Rating  curve 
well  defined  throughout.  Gage  read  twice  daily  to  hundredths  since  June  22, 
1915;  once  daily  previous  to  this  date.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table  which  is  adjusted  for  leakage  throu^  dam 
and  lock  gates.    Records  good. 

Cooperation. —  Base  data  furnished  by  United  States  Engineer  Corps. 


DiMtkarge  nuantretnenU  of 
gonury,  FF 


leahige  through  gates  at  Lock  f ,   Kanawha  River^    Mont- 
.  Va.,  during  the  year  ending  Sept,  SO,  1917. 

[Made  by  Petersoil  and  Hopldns.] 


Dats. 


Oase 
hei^t. 


Dis- 
charge. 


Scpi.18 
IS 


Upper  gates. 
Lower  gates.. 


FeeL 
18.01 
19.04 


363 
106 


Discharge  measurements  of  Kanawha  River  at  Lock  2,    Montgomery,   W.   Va,,  during 
the  year  ending  Sept,  30,  1917, 

[Made  by  Peterson  and  Hopkins.] 


Date. 


Dis- 
charge. 


Sept.  17. 
18. 


aee,-ft. 
1,060 
a  1,490 


•  Measured  on  crest  of  dam  No.  2;  does  not  include  leakage  through  dam  but  does  include  leakage  of  263 
MODd-foet  through  lock. 

Daibf  discharge,  in  second  feet,  of  Kanawha  River  at  Lock  2,  Montgomery,  W.  Va.,for 
the  year  ending  Sept.  30,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1... 
2... 
S... 
4... 
5... 

«... 
7... 
8... 
1... 

W... 

11... 
12... 
U... 
14... 
15... 

«... 
17... 
IS... 
tt... 

a... 
a... 

33... 

24... 
2L.. 

a... 

27... 
28... 
21... 

IP... 

a... 


16,300 

11,300 

7,800 

5,800 

4,800 

4,350 
3,960 
3,770 
3,500 
3,500 

3,430 
3,950 
3,430 
3,130 
3,130 

3,130 
3,130 
3,430 
6,800 
9,800 

19,400 
14,300 
10,300 
8,300 
0,800 

5,800 
4,800 
4,800 
4,580 
4,150 
4,180 


4,150 
4,580 
4,580 
3,960 
3,950 

3,770 
3,430 
3,130 
3,130 
3,430 

3,590 
3,430 
3,430 
3,430 
3,270 

3,590 
3,590 
3,770 
3,430 
3,590 

3,430 
2,990 
2,860 
3,500 
41580 

5,800 
5,800 
5,800 
4,150 
4,580 


4,350 
4,800 
4,800 
5,300 
4,800 

4,150 
4,580 
4,150 
^,150 
4,150 

4,150 
4,580 
4,150 
4,150 
4,350 

3,950 
3,430 
3,500 
3,430 
2,990 

3,130 
10,300 
18,800 
17,800 
14,300 

12,300 
10,800 
19,900 
56,300 
87,300 
28,000 


800 
800 

300 
800 
900 

000 

300 
300 

400 
800 

800 
300 
800 

800 
300 

80O 
300 
300 
300 
300 

800 

300 
100 
300 
600 

800 
800 
800 
800. 
800. 
800 


20,500 

34,800 

23,600 

17,800111 

12,800^134; 


43,300 
58,000 
74,900 
",000 
,000 


9,300 
7,800 
9,300 
10,800 
9,300 

7,800 
8,300 
7,800 
5,800 
7,300 

9,800 
10,300 
10,800 
13,300 
21,100 

45,800 
34,800 
23,600 
45,000 
61,600 

40,700 
36,400 
27,100 


81,200 
48,400 
41,500 
40,700 
35,600 

25,000 
39,000 
62,500 
63,400 
56,300 

39,000 
33,100 
49,300 
40,700 
29,300 

22,400 
30,100 
28,600 
46,700 
66,900 

44,100 
30,100 
23,600 
19,900 
17,300 
14  800 


11,300 
13,300 
13,300 
11,300 
10,300 

11,800 
8,800 
8,300 
12,300 
15,300 

15,300 
13,800 
12,800 
11,800 
10,300 

9,300 
8,300 
7,300 
6,800 
6,300 

5,800 
4,800 
4,150 
4,350 
4,800 

4,580 
12,300 
39,000 
41,500 
28,600 
18,800 


14,300 
13,800 
18,800 
14,800 
12,300 

9,800 
8,800 
7,300 
6,300 
6,800 

7,800 
6,800 
5,300 
5,800 
4,800 

4,150 
3,500 
3,270 
3,430 
3,130 

3,500 
4,150 
3,590 
2,990 
2,990 

2,860 
2,640 
2,440 
2,740 
2,740 


2,860 
2,860 
2,740 
2,740 
2,350 

2,530 
2,530 
2,350 
2,350 
2,350 

2,100 
1,900 
2,530 
2,270 
2,190 

2,740 
2,640 
2,990 
3,950 
5,300 

5,300 
4,580 
5,800 
8,300 
9,800 

10,800 
11,800 
9,800 
6,800 
5,800 
4,860 


990 
860 
530 
530 
990 

530 
860 
640 
120 
350 

530 
440 
350 
270 
190 

040 
040 
770 
900 
900 

840 
840 
840 
970 
770 

840 
840 
770 
700 
580 
510 


300 
770 
770 
900 
350 

640 
440 
640 
270 
950 

770 
860 
350 
040 
970 

970 
970 
970 
770 
640 

510 
640 
640 
640 
640 

510 
510 
450 
040 
900 
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Mtmthly  discharge  of  Kanawha  River  at  Lock  ty  Montgomery,  W,  Va,,  for  the  year  eliding 

Sept.  SO,  1917, 

[Drainage  area,  M70  square  miles.] 


Month. 


October 

November 

December 

January 

February 

Mardi 

AprU 

May 

June 

July 

August 

September 

Thesrear 


Discharge  in  second-feet. 


^ftTiypflTfy , 


19,400 
6,800 
50,300 
58,000 
61,600 
134,000 
27,800 
41,500 
18,800 
11,800 
2,900 
3,960 


134,000 


Minimum. 


3,130 
2,860 
2,990 
8,800 
6,800 
14,800 
6,300 
4,150 
2,440 
1,900 
1,610 
1,900 


1,390 


6,320 
3,890 
9,930 
19,600 
20,100 
46,800 
12,000 
12,500 
6,390 
4,420 
2,170 
2,100 


12,200 


Per 
square 
mile. 


a  746 
.450 
1.17 
2.31 
2.37 
5.53 
1.42 
1.48 
.754 
.522 
.256 
.248 


1.44 


Run-oll 

(depth  in 

incnesoii 

drainage 

area). 


a85 

.51 
L3S 
166 
2.47 
6.38 
1.58 
L71 
,U 
.60 
.30 
.28 


19L54 


GRBSVBBIBR  RIVER  AT  ALDER80H,  W.  VA. 

Location. — At  remforced  concrete  arch  highway  bridge  at  AlderBon,  Monroe  County, 
half  a  mile  above  mouth  of  Muddy  Creek. 

Drain AQB  abea. — 1,340  square  miles. 

Records  available.— July  30,  1895,  to  July  15,  1906;  May  10,  1907,  to  Septemb^ 
30, 1917. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge  near  center  of  second  span 
from  left  side  of  river.    Read  by  W.  J.  Hancock. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — ^The  channel  and  control  are  composed  of  coarse  gravel  and 
are  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  14.2  feet  at  6  p.  m. 
March  4  (dischaige,  34,000  second-feet);  minimum  stage,  1.60  feet  August  31  (dis- 
charge, 74  second-feet).  Maximum  stage  since  establishment  of  station,  19.4  feet 
at  6  p.  m.  March  27,  1913  (discharge,  about  62,000  second-feet). 

Ice. — Stage-dischaige  relation  occasionally  affected  by  ice  for  short  periods  during 
severe  winters. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  Decem- 
ber 12-14  and  February  12  and  13.  Rating  curve  used  during  1915,  1916,  and 
1917,  fairly  well  defined  between  100  and  28,000  second-feet;  extended  beyond 
these  limits.  Gage  read  twice  daUy  to  hundredths.  DaUy  dischaige  ascer- 
tained by  appl3ring  mean  daily  gage  heights  to  rating  table.  Dischaige  December 
12-14, 1917,  interpolated  because  of  ice  conditions.  Records  good  except  for 
ice  periods,  for  which  they  are  poor. 

Discharge  measwrements  ofOreenbrier  River  at  Alderson,  W.  Va.,  during  the  year  ending 

'     Sept.  SO,  1917. 

[Made  by  B.  E.  Jones.] 


Date. 

hS^t. 

Dis- 
charge. 

Ma720              

6.55 
4.M 
a.  94 

sToeo 

^»;:::;::::::::::::::;:::::;::::::::::::::::::::::::;:::::::::::::::::::::::.::: 

5,470 

31                   .           

8,00 
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Dmhf  dUdurge,  in  ueond-feet,  ofOreenbrier  River  at  Alderson,  W.  Va,,  for  the  years  ending 

Sept,  SO,  1915-1917. 


i>»y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1914-15. 

I 

1 

I 

4 

S 

6 

7 

S 

t 

to 

U 

U 

13 

14 

IS 

» 

17 

U 

19 

» 

a 

S2 

8 

34 

% 

Si 

27 

SB 

» 

30 

21 

1015-16. 

1 

S 

3 

4 

i 

« 

7 

% 

9 

Ml 

II 

U 

U 

14 

u ; 

» 

17 

IS 

19 ;.' 

» 

a 

a 

a 

a 

a 

a 

n ' 

a». 

a 

II :::' 


64 

66 
66 
69 
72 

90 
92 
92 
97 
92 

100 
118 
111 
122 


403 
1,080 
860 
637 
581 

432 
374 
311 
239 
239 


345 
320 
294 


9,800 
18,500 
6,400 
3,250 
2,090 

1,600 

1,100 

1,000 

804 

673 

626 
647 
494 
442 


384 
364 
336 
364 
403 

413 
432 
474 
432 
384 

346 
336 
308 
302 
294 
253 


218 
185 
169 
158 
164 

153 
142 
126 
133 
115 

118 
111 
115 
115 
122 

122 
218 
311 
253 


253 
185 
185 
158 
118 

137 
153 
142 

164 
190 


253 
253 
239 
211 
197 

185 
190 
204 
185 
190 

190 
190 
179 
185 
218 

364 
738 
916 
874 
1,800 

2,090 
1,700 
1,340 
1,160 
1,000 

846 
790 
754 
764 
712 


4,490 
3,710 
2,810 
1,510 
1,060 

1,510 
26,300 
16,700 
11,600 

9,800 

7,500 
6,400 
6,400 
5,580 
3,480 

4,220 
5,300 
11,600 
14,900 
13,400 


600 

9,500 

9U0 

6,680 

050 

5,850 

220 

5,300 

400 

5,850 

580 

6,120 

760 

6,850 

300 

5,030 

850 

3,710 

120 

3,030 

120 

2,810 

649 
581 
570 
526 
474 

403 
423 
328 
294 
442 

384 
328 
311 
336 
403 


403 

902 

12,500 

5,850 

3,480 
2,290 
1,790 
1,510 
1,160 

1,420 
1,790 
1,890 
7,500 
18,500 
8,320 


5,030 
3,710 
4,490 
3,710 
2,600 

2,290 
2,090 
1,990 
1,510 
1,340 

463 
13,400 
11,000 
8,600 
5,300 

3,710 
2,810 
2,190 
1,600 
1,160 

1,340 
1,510 
1,790 
1,890 
1,510 

1,600 
1,990 
2,810 
3,030 
6,120 
6^950 


4,490 
27,800 
24,800 
15,200 

6,120 

5,850 
7,500 
6,680 
5,580 
3,960 

3,250 
2,600 
2,190 
1,600 
3,480 

7,780 
5,300 
3,480 
2,600 
1,990 

1,700 
1,510 
1,340 
3,250 
12,800 

6,950 
4,220 
3,030 


5,850 
8,050 
6,400 
4,220 
3,250 

3,030 
2,810 
3,710 
3,250 
3,960 

3,480 
3,030 
3,250 
4,220 
3,710 

2,810 
2,500 
2,090 
1,790 
1,420 

1,340 
1,340 
1,250 
1,340 
6,400 

7,500 
4,490 
3,250 
2,500 


2,500 
2,090 
1,700 
1,420 
1,420 

1,340 
1,420 
1,510 
1,340 
1,340 

1,600 
1,790 
1,790 
1,510 
1,420 

1,420 
1,600 
1,510 
1,420 
1,160 

1,160 

1,080 

930 

860 

818 

790 
832. 

874 


902 


2,190 
2,090 
2,810 
2,810 
2,500 

3,250 
5,300 
2,390 
7,500 
4,760 

3,250 
2,600 
2,190 
2,190 
3,710 

3,030 
3,480 
2,600 
2,090 
1,890 

1,510 
1,600 
3,710 
5,030 
3,480 

2,600 
2,190 
2,290 
6,120 
5,580 
3,960 


804 
777 
725 
686 
649 

637 
592 
686 
930 
1,060 

1,000 
1,160 
1,080 
1,250 
1,080 

930 
874 
777 
725 
673 

660 
712 
764 
558 
526 

604 
581 
592 
712 
1,250 


3,030 
2,290 
2,090 
1,890 
1,700 

1,700 
2,090 
2,190 
2,190 
2,190 

5,300 
6,680 
5,850 
4,220 
1,160 

2,500 
2,090 
1,700 
3,710 
1,340 

1,160 
1,250 
1,160 
1,160 
1,250 

2,390 
3,250 
3,250 
2,810 
2,290 


1,250 
1,080 
1,000 
1,160 
1,160 

1,000 
832 
777 
609 
649 

581 
526 
526 

484 
484 

463 
442 
413 
345 
355 

355 
336 
403 
463 
442 

474 
484 
463 
452 
452 
239 


1,890 
1,600 
1,340 
1,250 
1,160 

1,080 
930 
860 
790 
846 

764 
712 
660 
592 
581 

547 
536 
558 
558 
526 

484 

452 

686 

2,600 

2,500 

1,790 
5,580 
2,500 
1,600 
1,340 
1,420 


204 

516 

626 

7,500 

5,300 

2,810 
1,990 
1,420 
1,160 
902 

'712 
592 
526 
615 
1,600 

1,700 
1,510 
2,090 
1,990 
1,340 

874 
660 
484 
452 
384 

294 
246 
211 
190 
179 


1,250 
1,000 
1,000 
1,000 
1,160 

930 
1,000 

526 
1,990 
2,810 

2,500 
2,090 
1,600 
1,250 
3,710 

6,680 
12,200 
8,050 
4,220 
2,810 

1,990 
1,510 
3,250 
1,080 
1,080 

1,340 
930 


592 


185 
160 
185 
204 
268 

336 
336 
355 
374 


239 
211 
197 
190 
185 

197 
153 
137 
122 
197 

260 
204 
185 
356 
268 

204 
174 
211 
190 
109 
158 


516 
581 
777 
699 
1,000 

818 
452 
452 
423 
463 

673 
790 
615 
484 
452 

526 
2,390 
3,480 
2,290 
1,420 

1,080 
1,160 
3,030 
1,890 
1,420 

1,080 
846 
1,160 
1,600 
1,160 
874 


137 
133 
126 
636 
916 

637 
536 
304 
311 
302 

253 
246 
260 
364 
790 

604 
818 
637 
526 
818 

604 
463 
526 
670 
442 

346 
302 

7n 

294 
423 
547 


790 
7,220 
3,480 
1,890 
1,510 

1,700 
1,700 
2,290 
2,090 
1,890 

1,510 
1,420 
1,340 
1,250 
902 

1,600 
2,390 
1,990 
1,340 
1,340 

1,000 
790 
2,810 
1,890 
1,080 

804 
592 
505 
452 
394 
328 


463 
394 
845 
394 
725 

1,000 
818 
637 
526 
432 


277 
260 
253 
294 

232 
190 
174 
158 
164 

345 
660 
930 
738 
526 

384 
374 
336 
294 


294 
268 
253 
232 
204 

190 
190 
190 
204 
204 

232 
185 
109 
164 
232 

1,250 
860 
660 
463 
355 

277 
225 
232 
232 
197 

225 
232 
190 

860 
2,810 
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Daily  discharge,  in  second-feet,  of  Greenbrier  River  at  AJIderwi^  W.  Va,,  for  the  yean  ending 
Sept,  30,  191S-1917—<}oniimied. 


Day. 


1916-17. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ifi 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2« 

27 

28 

29 

30 

81 


Oct. 

Nov. 

Dec. 

2,190 

328 

558 

1,250 

311 

615 

860 

286 

649 

637 

277 

502 

536 

260 

547 

463 

260 

547 

394 

246 

536 

345 

232 

494 

320 

225 

526 

294 

218 

494 

277 

232 

494 

260 

225 

479 

260 

239 

463 

239 

253 

448 

260 

260 

432 

225 

239 

526 

260 

204 

277 

345 

225 

442 

505 

218 

442 

1,420 

185 

442 

1,420 

179 

442 

1,080 

190 

725 

860 

204 

2,190 

712 

225 

2,190 

604 

328 

1,890 

558 

902 

1,420 

463 

673 

1,340 

432 

526 

2,810 

394 

494 

15,200 

355 

526 

8,050 

355 

3,480 

Jan. 


2,500 
1,990 
1,790 
2,300 
5,580 

10,400 
8,600 
5,030 
3,480 
2,600 

2,090 
1,600 
1,080 
1,890 
3,030 

2,810 
2,190 
1,790 
1,600 
1,420 

1,340 
6,400 
13,700 
6,680 
4,220 

3,030 
2,390 
1,890 
1,790 
2,290 
3,250 


Feb. 

Mar. 

Apr. 

May. 

June. 

6,120 

12,800 

1,700 

3,710 

2,000 

6,400 

11,300 

1,510 

4,490 

2,090 

4,220 

12,500 

1,420 

3,250 

2,090 

2,390 

27,200 

1,340 

2,290 

2,390 

1,790 

24,800 

1,340 

1,990 

2,390 

1,510 

9,800 

5,580 

1,790 

2,090 

1,420 

6,120 

6,950 

1,420 

1,700 

1,420 

5,580 

5,030 

1,420 

1,420 

1,420 

11,600 

5,030 

1,990 

1,160 

1,080 

7,  $00 

3,480 

3,030 

930 

916 

4,760 

2,810 

2,810 

980 

888 

9,800 

2,390 

2,390 

902 

902 

20,600 

2,390 

2,090 

764 

m 

17,60Q 

2,390 

1,790 

649 

777 

14,300 

2,090 

1,510 

581 

846 

8,900 

1,790 

1,250 

526 

790 

10,100 

1,510 

1,080 

474 

930 

11,600 

1,340 

1,000 

452 

1,420 

7,500 

1,160 

874 

413 

3,710 

5,030 

1,080 

790 

384 

7,500 

3,960 

1,000 

725 

442 

5,300 

6,120 

930 

673 

505 

4,220 

6,400 

902 

686 

463 

12,200 

14,600 

804 

673 

364 

12,800 

13,700 

777 

649 

311 

6,950 

7,220 

7M> 

615 

277 

4,490 

4,760 

874 

1,250 

253 

4,220 

3,480 

818 

12,500 

232 

2,810 

902 

8,050 

218 

2,500 

2,600 

5580 

204 

1,990 

3,480 

July. 


179 
218 
211 


218 
197 
174 
158 
137 

137 
133 
137 
122 
118 

153 
246 
260 
302 
516 

432 
374 
463 
604 

874 

3,030 

1,700 

1,080 

738 

526 


Aug. 


345 
302 
846 
374 

2n 

302 
277 
246 
286 
311 

336 

345 
268 
218 
185 

174 
148 
133 
133 
122 

115 
115 
107 
100 
97 

97 
100 
97 
90 
84 
74 


Sept. 


87 
82 
79 
84 

90 
93 
IflB 
318 


649 
423 
311 
225 


158 
133 
123 
118 
101 

100 
95 
97 
02 
90 

90 
95 
130 
164 
235 


Monthly  discharge  of  Greenbrier  River  at  Alderson,  W.  Va.,  for  the  years  ending  Sept. 

SO,  1915-1917, 

[Drainage  area,  1,340  square  miles. 


Month. 


1914-15. 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


1,080 

311 

8,900 

26,300 

27,800 

2,500 

1,250 

1,250 

7,500 

374 

916 

1,000 


27,800 


Minimum. 


64 
111 
169 
1,080 
1,340 
790 
526 
239 
179 
122 
126 
158 


64 


Mean. 


270 

167 

3,660 

7,030 

6,320 

1,330 

802 

606 

1,300 

223 

456 

431 


1,8 


Per 
square 
mile. 


0.201 

.125 

2.78 

5.25 

4.72 

.993 

.599 

.452 

.970 

.166 

.840 


RmH»ff 

(depth  in 

inches  on 

drainage 

area). 


a23 

.14 

3.15 

6.01 

4.93 

1.14 

.67 

.53 

1.08 

.19 

.39 

.36 


18.84 
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MmMjf  diaduarge  of  Greenbrier  River  at  AldenoUy  W.   Fa.,  for  the  yean  ending  Sept, 
SO,  7915-19/7— Continued. 


Mooth. 


Discharge  in  socond-feet. 


Ifinimtun. 


Mean. 


Per 
square 
idQc. 


RUD-Off 

(depth  in 

Inches  on 

drainage 

area). 


1015-16. 

October 

Nflffttnber 

DttBintor 

Janoary 

Fetnary 

Mtfch 

r::::::-::::::;:::;:::; 

luae 

Joly 

\gpBt 

JStptcnb^ 

The  year 

191H7. 

October 

Noveoiber 

Deoonber 

Jionary 

FefarutfT 

Mirch... 

r;::::::::::::::::::::: 

Jqm 

July ,.. 

ABSDSt 

September 

The  year 


18,500 
2,090 

18,500 

13,400 
8,050 
7,500 
6,680 
5,580 

12,200 
3,480 
7,220 
2,810 


18,500 


2,190 

902 

15,200 

13,700 

12,800 

27,200 

6,060 

12,500 

2,600 

3,030 

846 

649 


27,200 


263 

179 

204 

463 

1,250 

1,510 

1,160 

452 

526 

423 

328 

164 


1,730 
634 
2,450 
3,630 
3,530 
3,250 
2,530 
1,250 
2,370 
1,120 
1,620 
409 


1.20 

.473 
1.83 
2.63 
2.63 
2.43 
1.80 

.933 
1.77 

.836 
1.21 

.306 


164 


2,030 


1.51 


225 
170 
277 

1,060 
738 

1,990 
777 
615 
204 
118 
74 
79 


599 

1,60(J 

3,580 

3,480 

9,900 

2,090 

2,450 

940 

462 

216 

164 


74 


2,150 


0.447 

.228 

1.10 

2.67 

2.60 

7.30 

1.56 

1.83 

.701 

.345 

.161 

.122 


1.60 


1.40 

.53 

2.11 

3.03 

2.84 

2.80 

2.11 

1.06 

1.96 

.06 

1.40 

.34 


20.67 


0.52 

.26 

1.37 

3.06 

2.71 

8.52 

1.74 

2.11 

.78 

.40 

.10 

.14 


21.81 


UTTLX  COAI.  RiySB  AT  McCO&KLS,  W.  VA. 

I^)CATioN.— At  McCorkle,  Lincoln  County,  on  Coal  River  branch  of  Chesapeake  A 
Ohio  Railway.     Cobb  Creek  enters  river  on  left  about  400  feet  below  station. 

BftAiNAOB  AREA.  — 375  square  miles  (measured  on  topographic  maps). 

Rbcords  available.— July  23, 1915,  to  September  30,  1917. 

Gaoe.— Vertical  and  inclined  staff  on  left  bank  just  below  McCc^'kle  Hotel;  read  by 
F.  M.  Priestly. 

DiBCHABOB  MEASUREMENTS. — ^Mfbdo  from  Cable  40  feet  above  inclined  section  of 
gage  or  by  wading. 

Chankbl  and  control. — One  channel  at  all  stages;  slightly  curved  above  and  below 
cable  section.  Bed  of  stream  composed  of  loose  sand;  but  control  is  probably 
billy  permanent.  Flow  of  Cobb  Creek  affects  stage  at  gage  and  should  be  included 
in  station. 

EniBiiBs  OP  DisoHABGE. — MaxJmum  stage  recorded  during  year,  13.0  feet  at  5  p.  m. 
Hitch  3  (discharge  about  8,000  second-feet);  minimum  stage,  1.50  feet  October  fis 
7, 8,  and  September  7  (discharge, .3  second-feet). 

Highest  known  flood  August  9,  1916,  reached  a  stage  of  28.57  feet  (discharge, 
rongjily,  24,000  second-feet). 

lcB.H3Uige-diBchaiige  relation  not  affected  by  ice  to  any  extent  during  record. 
Aoci^iACY.— Stage-dischaige  relation  practically  permanent,  changed  by  record 
flood  of  August,  1916.  Rating  curve  used  to  August  10, 1916,  well  defined  between 
43  and  4,000  second-feet;  curve  used  after  this  date  well  defined  between  43  and 
5,500  second-feet;  both  curves  extended  beyond  limits  noted.  Gage  read  twice 
<Suly  to  hundredths.  DaUy  discharge  ascertained  by  applying  mean  daily  gage 
hd^t  to  rating  table.    Records  good. 
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Discharge  meamrementa  of  Little  Coal  River  at  McCorkU,  W.  Va.,  during  the  year  ending 

Sept.  30, 1917. 

[MadebyF.Canklin.] 


Date. 

li^t. 

IH9- 

Ifftf,  14.     ■    ,                          ,       - 

Fetl. 
8.06 
6.22 
S.42 

4.610 

15 

'     iin 

June  7 

sao 

Daily  discharge,  in  second-feet,  of  Little  Coal  River  at  McCorkle,  W.    Va.,for  the  yean 

ending  Sept.  SO,  1916-1917, 


Day. 


1. 
3.- 
3.. 
4.. 
6.. 

«.. 
7.. 
8.. 
9.. 
10.- 


1915. 


July. 


Aug. 


84 
00 
178 
492 


126 

06 
58 
40 
20 


Sept. 


5 
4 

6 
60 
181 

178 
132 
78 
46 
26 


Day. 


1015. 


July. 


Aug. 

Sept. 

28 

17 

24 

12 

36 

8 

20 

7 

10 

6 

16 

6 

43 

4 

55 

5 

11 

5 

10 

4 

Day. 


1015. 
21 

22 

23 

272 

24 

101 

26 

135 

26 

06 

27 

78 

28 

40 

20 

26 

30 

22 

31 

58 

July. 


Aug. 


Sept 


8 
13 

e 
« 

34 

7 
7 


Day. 

Oct. 

1015-16. 
1 

2,320 
'750 
300 
350 
228 

181 
138 
102 

78 
58 

40 
28 
22 
19 
13 

12 
0 
15 
58 
72 

66 
43 
20 
22 
17 

16 
16 
11 
10 
0 
8 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

82 

23 

24 

25 

26, 

27! 

28 

29 

30 

31 

Nov. 


Dec. 


JazL 


Feb. 


Mar. 


Apr. 


M^y. 


June. 


July. 


Aug. 


Sept. 


5 
6 
15 
40 
1,740 

000 
470 
310 
272 
310 

310 
272 
235 
105 
167 

145 
132 
161 
164 
164 


13S 
132 
120 
111 
102 

87 
72 
72 
72 
58 

43 
60 
06 
102 

58 

126 
1,810 
6,090 
2,620 
1,020 

560 
410 
330 
272 
235 

450 

470 

650 

4,270 

3,100 

1,260 


750 
605 
402 
430 
390 

515 
750 
605 
650 
850 

4,100 
3,420 

2,860 

1,740 

850 

650 
5flO 
350 
390 
430 

430 

515 

1,200 

1,020 

650 

515 
430 
390 
430 
850 
850 


3,930 

2,780 

1,330 

900 

800 

1,530 
2,090 
1,200 
1,460 
1,460 

1,080 
750 
900 
650 


5G0 
515 
450 
470 
430 

430 
430 
430 
450 
960 


960 
650 
560 


470 

700 

1,460 

1,140 

900 

800 
2,090 
3,020 
1,200 

750 

560 
430 
390 
390 
370 

350 
330 
350 
370 
350 

410 
450 
470 
390 
370 

350 
960 
1,880 
1,400 
900 
660 


53S 
492 
515 
410 
370 

330 

310 

560 

1,740 

1,060 

1,460 

1,600 

1,020 

700 

515 

410 
390 
310 
272 
254 

235 
272 
254 
235 
330 

370 
450 
850 
1,080 
700 


515 
450 
370 
450 
390 

370 
370 
410 
370 


310 
254 
224 
181 
154 

148 
142 
126 
93 
72 

66 
63 
72 
72 
52 

34 
34 
24 
58 
117 
117 


63 
40 

38 
117 
81 

58 
291 
310 
224 
191 

164 
142 
102 

78 
81 

87 
126 
117 
228 
254 

174 
123 

87 
55 
87 

55 
224 
164 
111 

72 


87 
102 
123 
117 

22 

142 
81 
96 
62 
31 

17 
11 
8 
6 
6 
6 


490 

830 
255 
220 
174 
120 


22 
31 


40 
81 


48 

2S 

164 

17 

182 

14 

4,440 

20 

8,150 

15 

1,870 

10 

700 

8 

1.510 

7 

1,370 

6 

702 

330 

2,620 

183 

5,000 

107 

1,510 

58 

Ml 

20 
IS 

14 
11 
9 
7 
6 

5 
S 
5 
5 

4 
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Daily  dMuarge  in  second-feet y  of  Little  Coal  River  at  MeCorhU,  W.  Va.,  for  the  years 
ending  Sept.  30,  191S-19 17— Contiaued. 


D*y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 

0 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1916-17. 

1 

2 

3 

4 

5. 

« 

7 

9 

W 

11 

12 

U 

14 

15 

W 

17 

18 

19 

30 

21 

22 

n 

M 

25 

2S 

r 

2B 

29 

30 

n 


4.3 

3.8 
3.8 
3.5 
3.4 

3.2 
3.0 
3.2 

4 
11 

15 
23 
15 
10 

8 

10 

10 

26 
160 
240 

220 
147 
108 

72 

63 

58 
43 
26 
20 
23 
17 


14 
17 
14 
13 
10 

8 
8 
7 

6.6 
11 

63 
14 
36 
17 
23 


22 
22 

8 

10 
11 
14 
52 
116 

116 
94 
94 
138 
160 


160 
147 
129 
116 
220 

192 
174 
160 
160 
160 

147 
116 
138 
43 
52 

52 
116 
72 
43 
94 

420 

1,940 

1,300 

675 

510 

380 

380 

1,790 

3,020 

1,100 

648 


455 

510 

730 

2,390 

4,580 

2,090 

1,100 

760 

502 

510 
355 
355 
510 
1,040 

97Q 
790 
592 
565 
538 

702 
5,000 
2,700 
1,230 

910 

675 
648 
510 
538 
760 
760 


850 

1,160 

790 

850 

1,370 

1,370 
1,370 
1,300 
1,230 
675 

850 
482 
405 
510 
620 

1,440 
970 
850 
850 

1,370 

2,940 
1,440 
970 
6,170 
3,100 

1,580 

970 

3,420 


4,150 
3,180 
7,040 
5,340 
3,980 

2,240 
2,860 
5,850 
3,260 
1,650 

1,040 
4,150 
5,170 
4,660 
2,320 

1,370 
1,510 
1,940 
1,230 
850 

1,230 
1,440 
1,440 
5,340 
3,020 

1,610 
1,040 
790 
675 
620 
510 


455 
430 
405 
315 
355 

2,820 
2,240 
1,790 
1,300 
850 

648 
538 
510 
482 
405 

355 
315 
290 
280 
255 

235 
230 
205 
192 
182 

265 
240 
205 
675 
850 


702 
565 
455 
405 
405 

340 
310 
330 
790 
910 

702 
790 
730 

648 
538 

455 
380 
315 
280 
215 

182 
160 
169 
147 
103 

81 
2,390 
6,700 
4,660 
2,020 
970 


850 
2,510 
4,740 
1,650 

850 

620 
482 
380 
335 
482 

592 
565 
430 
380 
330 

240 
192 
147 
129 
151 

98 
81 
66 
43 
116 

76 
43 
43 
125 
94 


29 
103 
125 

57 

29 
38 
205 
148 
103 

49 
29 
15 
23 
76 

72 
100 
205 
169 
125 

72 
63 
192 
245 
235 

125 
60 
43 
38 
24 
17 


12 
9.8 
8.6 
147 

49 

23 

18 
19 
94 
63 

29 
15 

9.6 

7 
13 

9.5 
6.4 
5.2 
4.4 
3.8 

3.6 
3.4 
3.8 
4.5 
4.2 

4.0 
3.6 
8.4 
5.7 
10 
8 


8.6 
6.5 
4.6 
3.8 
3.8 

8.5 
3.2 

1,230 

3,500 

1,650 

538 
365 
205 
147 
72 

58 
34 
26 
23 
26 

26 
38 
20 
17 
14 

10 

11 

43 
355 
220 


Monthly  diacharge  of  Little  Coal  River  at  McCorhle,  TF.    Va,,  for  the  years  ending 

Sept.  SO,  1915-1917. 
[Drainage  area,  375  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


T^ff^TiyTrrnm 


Mitilmnni , 


Mean. 


Per 
square 
mile. 


Run*off 
(depth  in 
incneson 
drainage 
area). 


1915. 

Jiily»-31 

AnoMt 

Siptember 

1915-16. 

October 

Nonmber 

DMttnber 

httsary 

Febraary 

Umt... 

fc::::::::::::::::::: 

lone. 

July 

AagDSt 

Septembw".*.*.. !!!*.'.'.*.!*.!... 

The  year 

^    ^  1910-17. 

Oetobcr 

(ytmbef 

Pwaaber... 

*s«^ 

2S^ 

Jnae. 

hly 

aSSbir:;:::::::;:::..:. 

TtaajMr 


272 
492 

181 


2.320 

1,740 

6,690 

4,100 

3,930 

3,020 

1,740 

615 

310 

142 

8,150 

330 


8,150 


240 

160 

3,020 

5,000 

5,170 

7,040 

2,320 

0,700 

4,740 

245 

147 

3,500 


22 
4 
4 


102 
57 
30.5 


0.272 
.152 
.0813 


5 

43 

350 

430 

330 

235 

24 

38 

6 

4 

4 


165 
203 
826 
925 
1,040 
795 
602 
208 
131 

38.8 
976 

36.6 


0.440 
.541 
2.20 
2.47 
2.77 
2.12 
1.61 
.555 
.349 
.103 
2.60 
.097 


495 


1.32 


355 

405 

510 

182 

81 

43 

15 

3.4 

3.3 


43.8 
38.9 
473 
1,110 
1,390 
2,630 
694 
896 
662 
93.9 
19.4 


0.117 
.104 
1.26 
2.96 
3.71 
7.01 
1.68 
2.39 
1.60 
.260 
.062 
.771 


0.09 
.18 
.00 


.61 

.60 

2.54 

2.85 

2.90 

2.44 

1.80 

.64 

.30 

.12 

3.00 

.11 


17.99 


0.13 

.12 

1.46 

3.41 

3.86 

8.08 

1.76 

2.76 

1.C7 

.29 

.06 

.86 


7,040 


3 


676 


1.80 


24.45 
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SURFACE  WATER  SUPPLY,  1917,  PART  IH. 


BAOCOON  CBBEK  BASIN. 
&ACCOOV  C&SSK  AT  AOAMSVILLB.  OHIO. 

Location. — About  200  feet  above  covered  highway  bridge  at  Adamsville,  Galluu 
County,  5  miles  southwest  from  Hockinf  Valley  Railroad  station  at  Bidwell. 
Indian  Creek  enters  on  right  1^  miles  above  station. 

Drainage  area. — 537  square  miles  (measured  on  topographic  maps). 

Records  availablb. — June  25, 1915,  to  September  30,  1917. 

Gage. — Vertical  and  inclined  staff  on  left  bank  200  feet  above  bridge ;  read  by  Irene  Call 

Discharge  measurements. — lisAe  from  covered  highway  bridge  or  by  wading. 

Channel  and  control. — Straight  for  about  500  feet  above  and  600  feet  below  bridge. 
Bed  of  stream  composed  of  mud,  sand,  and  gravel.  Principal  control  at  ruins  of 
old  mill  dam  1,200  feet  below  bridge;  probably  permanent. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  17.9  feet  March  14 
(discharge,  6,300  second-feet); minimum  stage  recorded,  1.75  feet  at  7  a.  m. 
September  26  (discharge,  18  second-feet). 
High-water  marks  indicate  maximum  stage  of  about  24.5  feet. 

IcB. — Stage-discharge  relation  affected  by  ice  during  severe  winters. 

Accuracy. — State-discharge  relation  practically  permanent;  affected  by  ice  Decem- 
ber 15-21,  February  5-13,  and  probably  to  some  extent  January  16-20.  Rating 
curve  well  defined  between  70  and  5,800  second-feet;  beyond  these  limits,  the 
curve  is  an  extension.  Gage  read  twice  daily  to  hundredths.  Daily  dischaige 
ascertained  by  applying  mean  daily  gage  height  to  rating  table,  except  for  ice 
periods,  for  which  it  is  estimated  from  cUmatic  data.  Open- water  records  excel- 
lent; ice  records  poor. 

CooPBRATioN. — Base  data  furnished  by  United  States  Engineer  Corps. 

Daily  discharge^  in  second-feety  of  Raccoon  Creek  at  AdamsvUley  Ohio,  for  the  year  ending 

Sept.  SOy  1917, 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     Hay.    Jane.    July.    Aug.    Sept 


1.. 
2.. 
3.. 
4., 
6.. 

6.. 
7-. 
8.. 
9.. 
10.. 

U., 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 

ao.. 


31. 
22. 
23. 
24., 
25. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


43 

62 

62 

332 

188 

188 
208 
138 
118 
81 

73 
89 
77 
67 
50 
64 


46 
42 
66 
44 
49 

60 
42 
42 
46 
62 

66 
66 
62 
60 
66 

68 
62 
68 
66 

47 

47 
48 
64 
92 
92 

70 
100 
89 
78 
84 


87 
87 
80 
76 
109 

92 

118 
138 
138 
109 

109 
97 
94 

84 


50 


478 
678 
632 
128 

70 
2,050 
3,860 
4,000 
3,720 
2,030 


797 

652 

1,560 

2,180 

2,620 

2,790 
2,880 
2,260 
1,280 
527 

605 
478 
332 
380 
678 

632 
527 
478 
429 
356 

797 
6,150 
6,100 
6,530 
4,750 

3,580 
1,280 
1,150 
2,010 
2,880 
3,200 


2,430 

1,280 

742 

478 


250 


168 
188 

188 
188 
239 
356 
502 

429 

380 

797 

2,610 

2,700 

1,820 
1,060 
1,020 


1,150 
1,060 
1,080 
1,480 
1,850 

1,560 
1,410 
2,650 
3,480 
4,000 

4,390 
6,680 
6,990 
6,310 
6,790 

4,600 
2,470 
2,140 
1,810 
1,480 

1,150 
1,120 
1,280 
3,720 
3,950 

3,340 

1,630 

1,150 

881 

687 

662 


478 

632 

1,050 

1,310 

1,280 

3,060 
3,430 
3,290 
2,740 
1,450 

966 
797 
632 
627 
429 


356 
284 
380 
966 

687 
478 
356 
284 
261 

332 
296 
284 
478 
669 


527 
602 
404 


296 
250 
218 
206 

188 
178 
168 
158 
138 

168 
128 
100 
96 
95 

90 
94 
168 
168 
118 

96 
3,620 
6,790 
6,840 
5,010 
4,290 


3,720 
2,520 
3,580 
2,790 
2,010 

1,180 
1,020 
909 
1,020 
1,410 

1,620 

1,380 

1,120 

650 

478 

356 
272 
218 
198 
198 

178 
148 
306 
453 
272 

188 
118 
118 
261 
206 


404 
208 

128 
128 
148 

109 

632 

2,350 

1,280 

1,020 

478 
332 
228 
228 
1,340 

652 
332 
627 
714 
1,150 

602 
687 
602 
261 
208 

178 
218 
332 
332 
188 
178 


100 
100 
73 
77 
84 

84 
73 
71 
64 


58. 

68 
60 


67 
84 
84 
58 
66 

68 
56 
46 
46 
49 

44 

40 
39 
36 
86 

36 
42 
86 
SO 
23 

21 
39 
39 
39 
34 


NoTC'Daily  discharge  estimated,  because  of  ice,  from  olimatio  data,  Dec.  16-21,  Feb.  5-lS.  Braced 
flgores  show  mean  discharge  for  periods  included.  Daily  discharge  interpolated  because  of  missing  gage 
readings  Har.  18-20. 
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iktUhhf  dMiarge  of  Raccoon  Creek  at  AdamsvUle,  OMoJor  the  year  ending  SepL  SO,  1917. 
[Drainage  area,  537  square  miles.] 


Konth. 


Discharge  in  second-feet. 


H^tTlTqiim 


ifintmnm 


Per 
square 
mile. 


Run-off 
(depth  in 
Lncneson 
drainage 

area). 


October 

Novmber 

Deember 

haaarj 

FebnitfT 

Mardi 

g:::::::::: 

na^ 

wy 

kv^xA 

Slumber.... 

TbejFear 


100 
4,000 
6,150 
2,700 
6,310 
3,430 
5,840 
8,720 
2,350 
10» 
84 


332 


552 
261 
90 
118 
100 
34 
21 


77.8 
59.3 

652 
1,920 

709 
2,580 

952 

978 

960 

512 
58.8 
47.3 


6,310 


796 


0.145 
.110 
1.21 
3.58 
1.32 
4.80 
1.77 
1.82 
1.79 
.953 
.109 


1.48 


0.17 

.12 

1.40 

4.13 

1.38 

5.53 

1.98 

2.10 

2.00 

1.10 

.13 

.10 


20.14 


GinrANDOT  BIVBlEt  BASIN. 
OTTTAirDOT  BXVXB  AT  WILBZB,  W.  VA. 

Location. — ^At  site  of  Hutchinson  Lumber  Co.'s  suspension  bridge  at  Wilber,  three- 
fourths  mile  below  Manbar,  Logan  County.  Rich  Creek  enters  river  on  left  about 
600  feet  above  station. 

Drainagb  area. — 791  square  miles  (measured  on  map  of  West  Virginia,  scale  1: 500,- 
000). 

RxcoBos  AVAILABLE. ^July  13,  1915,  to  September  30,  1917. 

Gagb.— Vertical  and  inclined  staff  on  right  bank;  read  by  Allie  Smith.  Vertical 
section  fastened  to  downstream  comer  of  right  timber  crib  pier;  inclined  section 
is  about  10  feet  downstream. 

DiBGHABOB  MEASUREMENTS. — ^Mado  from  Cable  installed  between  towers  of  former 
Mdge  in  February,  1916,  or  by  wading. 

Channel  and  control. — Stiaight  for  about  1,000  feet  above  and  500  feet  below 
station.  Bed  of  river  composed  of  solid  rock,  boulders,  and  mud;  control  prob- 
ably permanent.    Point  of  zero  flow,  gage  height  0.00  ±  0.5  foot. 

EsnuEMBS  OP  STAGE. — ^Maximum  stage  recorded,  17.0  feet  at  5  p.  m.  March  4;  mini- 
mum, 1.10  feet  September  26. 
Highest  flood  known  reached  a  stage  represented  by  gage  Jieight  about  24  feet. 

IcK.— Stage-discharge  relation  probably  not  affected  by  ice  except  in  severe  winters. 

AccxnucY. — Stage-discharge  relation  probably  permanent;  probably  affected  by  ice 
to  some  extent  during  December  and  February.  Rating  curve  not  yet  deter- 
mined.   Gage  read  twice  daily.    Records  excellent. 

Ooopbration. — ^Base  data  furnished  by  United  States  Engineer  Corps. 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


DttUy  gage  height,  in  feet,  of  Ougandot  River  at  WHber^  W.  Fa.,  for  the  year  ending 

SepL  SO,  1917. 


Day. 


1.. 
2.. 
3.. 
4.. 
6.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

W-. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 


4.00 
3  55 
2.93 
2.65 
2.48 

2.34 
2.23 
2.14 
2.10 
2.10 

2.08 
2.05 
2.05 
1.99 
1.90 

1.95 
2.44 
3.55 
4.25 
4.53 

4.00 
3.73 
3.39 
2.93 
2.75 

2.63 
2.52 
2.43 
2.36 
2.30 
2.29 


Nov. 


2.31 
2.29 
2.25 
2.17 
2.15 

2.07 
2.05 
2.08 
2.00 
2.05 

2.06 
2.18 
2.35 
2.31 
2.31 

2.30 
2.28 
2.23 
2.23 
2.22 

2.18 
2.18 
2.20 
2.21 
2.18 

2.20 
2.33 
2.38 
2.40 
2.39 


Dec. 


2.60 
2.55 
2.77 
2.77 
2.80 

2.75 
2.70 
2.65 
2.70 
2.75 

2.69 
2.67 
2.60 
2.61 
2.70 

2.61 
2.55 
2.55 
2.65 
2.75 

2.83 
4.95 
7.10 
4.75 
4.25 

3.65 
3.40 
7.26 
9.64 
6.36 
6.65 


Jan. 


Feb. 


4.31 
3.81 
3.90 
5.90 
11.50 

10.40 
7.90 
5.86 
4.50 
3.80 

3.80  i 
3.50  ' 
3.00  , 
3.80' 
3.80 
t 

4.30  ; 

3.80 

4.15 

3.80 

3.80 

3.80 
9.50 
9.25 
6.25 
5.00 

4.50 
3.80 
3.30 
4.30 
5.00 
5.50 


6.95 
7.50 
8.45 
7.40 
4.35 

5.^ 
5.35 
4.55 
4.30 
3.80 

4.00 
3.30 
3.30 
3.30 
4.30 

4.30 
4.80 
4.45 
4.80 
6.80 

6.30 
4.80 
5.00 
11.50 
12.30 

9.45 

8.30 
7.50 


Mar. 


Apr. 


6.80 
6.80 
12.00 
15.25 
13.50 

9.50 
7.30 
6.20 
5.20 
5.10 

5.80 
6.70 
8.30 
9.50 
7.60 

6.45  ' 
7.60  I 
7.80  I 
6.55  , 
6.55  : 

5.50  ' 
6.30  i 

11.50! 

13.00  I 
8.90 

8.65 
7.30 
6.30  I 
6.05  I 
5.60  , 
5.05 


4.20 
3.85 
3.10 
3.05 
3.20 

5.20 
5.05 

4.80 
6.20 
5.30 

5.05 
4.05 
4.05 
3.70 
3.70 

3.70 
4.05 
3.05 
3.25 
3.30 

3.15 
3.02 
3.05 
3.07 
3.07 

3.02 
3.00 
3.05 
3.02 
3.02 


May. 


I 


3.05 
8.15 
3.07 
3  15 
3.40 

3.12 
8.02 
3.07 
3.06 
3.15 

3.50 
3.70 
3.50 
3.02 
3.25 

3.32 
3.22 
3.35 
3.40 
3.30 

3.42 
3.32 
3.22 
3.21 
3.07 

3.01 
3.02 
6.33 
6.85 
5.30 
4.85 


June. 


4.05 
5.05 
6.00 
5.05 
6.02 

4.05 
3.80 
3.85 
5.06 
3.65 

4.05 
3.06 
3.08 
2.95 
3.02 

2.95 
3.02 
2.97 
3.05 
2.90 

3.02 
2.80 
2.22 
2.02 
2.05 

2.00 
2.07 
2.02 
2.03 
2.52 


July. 


2.05 
2.02 
1.95 
1.80 
1.76 

1.85 
1.92 
2.02 
1.92 
1.80 

1.92 
1.97 
1.97 
2.05 
2.02 

3.06 
4.05 
4.30 
3.05 
3.02 

3.02 
3.15 
3.10 
4.05 
3.02 

3.00 
2.90 
2.20 
3.02 
3.00 
2.80 


Aug. 


2.87 
3.00 
2.50 
2.30 
2.60 

2.85 
2.06 
2.15 
3.02 
2.80 

2.30 
2.06 
2.00 
2.07 
1.96 

1.90 
1.95 
1.82 
1.92 
1.85 

1.87 
1.95 
1.82 
1.42 
1.22 

1.80 
1.22 
1.50 
1.60 
1.87 
2.22 


Sept. 


8.10 
2.82 
2.43 
2  42 
2.S2 

2.10 
2.30 
4.12 
7.00 
5.86 

4.45 
3.20 
2.70 
2.62 
2.42 

2.45 
2.32 
2.15 
1.90 
1.80 

1.65 
1.45 
1.40 
1.20 
1.20 

1110 
1.65 
4.83 
3.80 
3.42 


OXrYAlTDOT  BXVXR  AT  BRAVCHLAHD,  W.  VA. 

Location. — At  highway  bridge  at  Branchland,  Lincoln  County.  Founnile  Greek 
enters  river  on  left  about  20  feet  above  bridge. 

Drainage  area. — 1,230  square  miles  (measured  on  map  of  West  Virginia,  scale 
1:500,000). 

Records  available.— July  8,  1915,  to  September  30,  1917. 

Gaoe. — Chain  gage  fastened  to  handrail  on  upstream  side  of  bridge  near  center  of 
main  span;  read  by  John  A.  Broaddus. 

Discharge  measurements. — \fade  from  bridge  or  by  wading.  "* 

Ohannbl  and  control. — Bed  of  stream  is  composed  of  rock,  gravel,  sand,  and  mud 
and  is  fairly  permanent;  character  of  control  not  determined. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  31.3  feet  at  noon 
March  5  (discharge,  about  30,000  second-feet);  minimum,  2.76  feet  August  21 
(discharge,  about  53  second -feet). 
Highest  flood  known  reached  a  gage  height  of  ^bout  44  feet  by  presei^  gage. 

ICB. — Stage-discharge  relation  affected  by  ice  during  cold  winters. 

AocURACT. — Stage-discharge  relation  may  change  during  floods;  affected  by  ice  De- 
cember 14-20,  February  0-16.  Rating  curve  well  defined  between  280  and  25,000 
second-feet;  beyond  these  limits  the  curve  is  an  extension.  Gage  read  twice 
daily  to  hundredths.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table  except  for  periods  affected  by  ice  or  missing  gage  readings. 
Records  good  except  those  estimated,  which  are  poor. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 
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DMarge  measuremeniiofGuyandot  River  at  BrancfUand,  W,  Va,,  during  the  year  ending 

Sept,  SO,  1917. 

[MadebyF.CoDklin.] 


Dat«. 

h^t. 

Dis- 
charge. 

Date. 

hei^t. 

Dis- 
charge. 

D^30. 

Fed. 
12.26 
2L85 

Sec.-/t. 
7,140 
18,100 

Mar.  3 

Fed. 
24.32 
9.96 

Sec.-ft. 
22,800 
5,220 

Jin.6 

17 

DtHy  discharge,  in  second-feet,  of  Guyandot  River  at  Branchland,   W.  Va.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Oct. 


11... 
11.. 
U... 
14... 


21... 
22... 

2a... 

2«... 
25... 


26... 
27... 
2&... 

«... 

30... 


126 

179 

740 

1,500 

1,380 
960 
710 
680 
395 

370 
300 
280 
236 
220 
2d4 


Not.  Dec.  Jan. 


176 
168 
172 
168 
159 

141 
129 
98 
114 
141 

141 
135 
132 
156 
193 

179 
176 
176 
176 
159 

153 
150 
156 
172 
200 

193 
200 
228 
276 
300 


320 
370 
395 
370 
530 

445 
395 

370 
370 
345 

345 
320 
320 


225 


650 
1,740 
4,850 
4,340 
2,060 

1,380 
1,100 
7,560 
15,100 
8,180 
4,200 


2,220 
1,520 
1,590 
2,140 
12,700 

18,100 
11,700 
5,640 
3,320 
2,220 

1,660 
1,310 
960 
1,170 
1,660 

1,900 
1,740 
1,380 
1,310 
1,310 

2,640 
9,130 
12,200 
6,200 
3,660 

2,380 
1,660 
1,380 
1,310 
1,590 
2,380 


Feb. 


2,900 
6,500 
5,460 
2,900 
2,060 


1,500 


4,850 
2,560 
2,300 
3,320 

11,500 
7,870 
4,510 
10,200 
16,800 

8,400 
4,680 
6,720- 


Mar. 


8,710 
15,300 
20,500 
24,600 
29,100 

16,200 
9,020 

10,800 
8,290 
5,910 

4,940 
7,030 
13,200 
15,500 
10,200 

6,000 
5,370 
11,300 
7,660 
4,600 

4,260 
4,170 
4,680 
12,800 
20,000 

9,020 
4,940 
3,740 
3,060 
2,5C0 
2,060 


Apr. 


1,590 
1,520 
1,310 
1,100 
1,310 

4,420 
6,720 
5,100 
5,020 
3,660 

2,380 
1,740 
1,520 
1,310 
1,100 

960 
830 
740 


560 
500 
470 
445 

445 
470 
445 
770 
1,100 


May. 


1,170 
1,100 

060 

960 

890 

830 

1,030 

1,740 

2,140 
1,980 
1,590 
1,310 
1,100 

960 
770 
680 
590 
600 

445 
395 
395 
395 
370 

320 
1,460 
6,720 
9,660 
6,610 
3,580 


June. 


3,400 
5,100 
6,610 
4,760 
2,560 

1,690 

1,240 

060 

770 

830 

1,170 

1,310 

960 

770 

650 

530 
445 
395 
320 
300 

252 
228 
212 
193 

186 

156 
144 

156 
470 


July. 


156 
111 
105 
'  105 
126 

100 

85 

80 

370 

220 

179 
162 
141 
126 
135 

272 

660 
1,100 
1,030 

800 

740 
530 
420 
620 
1,820 

1,170 
710 
500 
445 
320 
260 


Aug. 


212 
141 
126 
196 
240 

240 
276 
220 
264 
268 

304 
260 
216 
179 
150 

132 
98 
85 
70 
60 

55 
62 
85 
141 
147 


196 
176 
156 
153 
193 


Sept. 


244 

320 
345 
248 
224 

206 

252 

2,220 

5,370 

6,000 

2,640 

1,170 

740 

530 

420 

345 
280 
268 
232 
196 

260 
228 
182 
159 
138 

126 
138 
248 
1,520 
960 


NoTL— Daily  dlsefaaige  estimated  because  of  ice  or  missing  rage  readings  from  observer's  notes,  climatic 
«a,or  by  oomparisoo  with  flow  at  other  stations,  Oct.  1-16,  Dec.  14-20, 31,  Feb.  d-16.  Braced  figures  are 
*' •  lor  the  periods  Indicated. 
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Monthly  dxMtharge  of  Guyandot  River  at  Branehland,  W.  Va.,/or  the  year  ending  8epi, 

SO.  1917. 

[Drainage  area,  1,330  square  miles.] 


Month. 


October 

November.. 
December.. 

January 

February... 
March 

June 

July 

August 

September. 


The  year. 


Discharge  in  second-feet. 


Ifayjirmin. 


300 

16,100 

18,100 

16,800 

29,100 

6,720 

9,660 

6,610 

1,820 

304 

6,000 


29,100 


Minimum. 


960 


2,060 
445 
320 
144 
80 
55 
126 


Mean. 


306 

171 

1,860 

3,870 

4,290 

9,860 

1,650 

1,700 

1,230 

438 

172 

874 


2,200 


Per 
square 
mile. 


a249 
.139 
L51 
3.15 
3.49 
&02 
L34 
1.38 
1.00 
.356 
.140 
.711 


1.79 


Rcm-ofl 
(depth  in 

drainage 
area). 


a2» 

.16 

1.74 

S.68 

3.0 

9.25 

1.50 

1.59 

1.12 

.41 

.16 

.79 


9127 


MTTD  RXVXR  AT  TATES,  W.  VA. 

Location. — ^About  200  feet  above  highway  bridge  at  Yates^  Cabell  County,  2  miles 

above  Howell  mill  dam,  and  15  miles  from  Huntington. 
Drainage  area. — 318  square  miles  (measured  on  topographic  maps). 
Records  available. — July  19,  1915,  to  September  30,  1917. 
Gage. — ^Vertical  and  inclined  staff  on  left  bank,  read  by  C.  J.  McDonie. 
Discharge  measurements. — ^Made  from  single-span  steel  highway  bridge  below 

gage. 
Channel  and  control. — One  channel  up  to  high  stages,  when  right  bank  overflows 

around  right  abutment;  straight  for  about  50  feet  above  and  75  feet  below  bridge. 

Primary  control  at  ford,  about  100  feet  below  gage;  fairly  permanent. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  16.80  feet  at  5 

p.  m.  March  14  (discharge,  5,980  second -feet) ;  minimum  is  not  definitely  known 

as  sandbar  formed  around  gage  during  low  water  period. 
Highest  flood  known  reached  a  gage  height  of  about  23  feet  by  present  gage. 
Ice. — Stage-discharge  relation  affected  by  ice  during  severe  winters. 
Accuracy. — Stage-dischaige  relation  probably  permanent;  affected  by  ice  January 

14-20  and  February  3-11.    Rating  curve  well  defined  between  14  and  6,500 

second-feet;  extended  beyond  these  limits.    Gage  read  twice  daily  to  hundredths. 

Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table, 

except  during  periods  stage-discharge  relation  was  affected  by  ice.    Records  good 

except  for  periods  for  which  dischaige  was  estimated  on  account  of  ice  or  misHing 

gage  readings,  for  which  they  are  poor. 
Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

Discharge  measurements  of  Mud  River  at  Yates^  W.  Fa.,  during  the  year  ending  Sept,  SO, 

1917.    ' 

[MadebyF.Conklin.] 


Date. 


Feb.  24.. 
May  29.. 
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DaQlfdi9charge^  in  second-feet,  of  Mud  River  at  YaUs,  W,  Va.Jortheyear  ending  Sept.  30, 

1917. 


W. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


7... 
I... 
!.. 

VL. 


U.. 
B.. 
0.. 
U.. 
15.. 


17.. 
IS. 


n.. 

22.. 

n.. 

24.. 
25. 

28. 
17. 
28. 


31. 


28 
27 
25 

19 

14 

9.5 
10 
8.3 
8.9 
9.5 

14 

14 

11 
8.3 
9.5 


10 

10 

12 

116 

272 

154 

108 

78 

60 

49 

41 
38 
84 
30 
32 
28 


80 
21 
20 
19 
19 

18 
17 
16 
14 
20 

26 
34 
27 
31 
32 

29 
28 
26 
24 
21 

22 
24 
26 
87 
36 

45 
44 

48 
51 
116 


116 
83 

72 
62 
498 


213 
146 
108 
89 

89 
89 
78 
50 
46 

55 
59 
45 
52 
58 

785 

2,380 

1,220 

468 

327 

242 
294 
2,380 
3,030 
757 
894 


272 

282 

1,320 

1,660 

1,820 

2,460 

1,080 

543 

371 


213 
162 
180 


200 


1,360 

5,680 

4,450 

842 

518 

394 
327 
349 
468 
505 
443 


785 
648 


200 


88 
23 
146 
162 

283 

595 

1,660 

813 

729 

1,220 

595 

675 

2,960 

3,080 

842 

070 

2,880 


4,500 
2,640 
2,980 
4,230 
2,830 

1,460 
2,060 
3,740 
3,330 
1,080 

648 
2.600 
4,230 
5,860 
3,740 

935 

1,500 

1,500 

813 

518 

1,320 
2,460 
1,000 
3,630 
3,840 

872 
569 
468 
349 
262 
213 


187 
178 
187 
170 


2,510 

2,280 

813 

518 

371 

272 
222 
204 
187 
162 

130 
116 
108 
95 

89 


78 
72 
67 
67 

62 
58 
58 
95 
222 


154 
130 
95 
83 

78 

78 
78 
72 
116 
170 

128 
130 
162 
123 
95 


72 
62 
57 
51 

47 
44 

138 
58 
46 

40 
3,130 
5,320 
5,560 
2,060 
543 


505 

1,280 

2,060 

818 

371 

252 
509 

213 
222 

187 

138 
162 
123 
95 

78 

67 
61 
58 
51 
50 

67 
58 
47 
41 
35 

32 
35 
84 

130 
72 


I 


62 
45 
34 
25 
20 

20 
40 
28 
20 
28 

24 
22 
20 
19 
25 

21 
26 
26 
29 
27 

23 
49 
36 
518 
146 

72 
45 
34 
28 
21 
16 


13 
14 
13 

7.4 


89 
53 
22 

18 
14 
11 


3.5 


3.0 


49 
282 
443 

170 

146 
102 

52 

80 

25 

25 
24 
28 
20 
16 

16 
18 
17 
16 
18 

11 
8.6 
14 
15 
15 


Sorm. — DiMharge  estimated  because  of  ice  or  mlfwlng  gage  readings  from  observer's  notes  and  climatic 
reeords  »s  follows:  Jan.  14-20;  Feb.  8-11;  Aug.  5-7, 14-31,  and  Sept.  1-6.    Braced  quantities  represent  mean 
I  for  the  period  inehided. 


Mofithly  discharge  of  Mud  River  at  Yates,  W,  Va,,for  the  year  ending  Sept.  30, 1917. 
[Drainage  area,  318  square  miles.] 


Discharged  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Oefedber 

272 

116 
8,030 
5,680 
3,080 
5,860 
2,510 
5,560 
2,060 

518 
89 

443 

8.3 
14 
45 

41.8 
80.7 

477 

883 

747 
2,130 

331 

613 

266 
49.9 
10.9 
50.6 

0.131 
.096 
1.50 
2.78 
2.35 
6.70 
1.04 
1.93 
.836 
.157 
.084 
.150 

0.15 

No«fmb« 

.11 

December 

1.73 

SSryV     .                      

3.20 

fSS; ...  .:         

23 
213 
58 
40 
32 
16 

2.45 

rwroaiT........--  -  -•- 

7.72 

April 

1.16 

jmi    ..........  ..     

2.22 

w:::;:::;:::::::::::::: 

.03 

jniy : 

.18 

^gg^.  ... 

.04 

BBSmber      

.18 

ThftywT»  " 

5,860 

471 

1.48 

30.07 

116805*— 20— W8P  453 5 
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TWBLVEPOUS  CREEK  BASIN. 
TWSLVBPOLX  CBZXX  AT  WAYHTS,  W.  VA. 

Location. — ^At  highway  bridge,  500  feet  above  railroad  bridge  of  East  Lynne  branch 
of  Norfolk  &  Weatem  Railway  at  Wayne,  Wayne  Coiinty,  about  three-fourths  niile 
below  junction  of  East  and  West  forks. 

Drainage  area. — ^291  square  miles  (measured  on  topographic  maps). 

Records  available. — Jtily  1, 1915,  to  September  30, 1917. 

Gaoe. — Chain  gage  attached  to  upstream  handrail  about  90  feet  from  left  abutment; 
read  by  Bryon  Smith. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Straight  for  about  80  feet  above  and  1,200  feet  below  bridge. 
Bed  of  stream  composed  of  rock  and  sand.  Principal  control  is  Sampson's  mill- 
dam;  probably  permanent,  but  at  low  stages  the  operation  of  the  mill  may  affect 
the  discharge  relation. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  15.25  feet  at  8.30 
a.  m.  January  22  (discharge,  5,140  second-feet);  minimum,  1.18  feet  August  2,  8, 
and  29  (discharge,  about  5  second-feet). 
Highest  flood  known  reached  a  stage  represented  by  gage  height  about  25  feet. 

Ice. — Stage-discharge  relation  probably  not  materially  affected  by  ice. 

Regulation. — None,  except  for  backwater  caused  during  low  water  periods  by  opera- 
tion of  small  power  plant  at  Sampson's  mill  about  a  mile  below  gage. 

Accuracy. — Stage-discharge  relation  probably  permanent;  slightly  affected  by 
ice  January  14-20  and  February  3-11.  Operation  of  power  plant  at  dam  about 
a  mile  below  gage  may  have  slight  effect  upon  stage-dischaxge  relation  at  low 
stages,  but  this  effect,  if  any,  is  small  as  the  plant  is  only  operated  occasionally 
for  a  few  hours  at  a  time.  Rating  curve  well  defined  beween  139  and  6, 700  second- 
feet,  fairly  well  defined  between  29  and  139  second-feet;  extended  beyond  these 
limits.  Gage  read  twice  daily  to  hundredths.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  height  to  rating  table.  Open-water  records  good;  ice 
records  poor. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

Discharge  meagurements  of  Twelve  pole  Creek  at  Wayney  W.  Va.,  during  the  year  ending 

Sept,  SO,  1917. 

[Made  by  F.  Canklin.] 


Date. 


Ga«e 
hei^t. 


Dis- 
charge. 


Jan.  22  . 
23. 


Feet. 
14.64 

&38 


Mar.  25 7.78 


4,S20 
1,710 
1,660 
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Daibf  dUekarge^  in  9eco7id-/eet^  of  Twdvepole  Creek  at  Wayne,  W.  Va.^/or  the  year  ending 

Sept.  SOy  1917, 


Dsy. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

14 
16 
16 
16 
15 

16 
16 
14 
13 
12 

12 
11 

18 

V, 

19 

22 

23 

255 

255 

182 
131 
94 
58 
51 

44 

37 
35 
33 
32 
30 

28 
26 
24 
21 
20 

19 
18 
17 
20 
21 

20 
19 
19 
21 
21 

22 
21 
18 
18 
19 

20 
23 
37 
37 
41 

42 
41 
43 
49 
56 

57 
60 
56 
37 
34 

36 
34 
33 
108 
111 

94 
83 
70 
57 
55 

55 
55 
55 
55 
55 

716 
573 
573 
394 
327 

226 
255 
2,100 
1,480 
600 
394 

349 
306 

809 
1,020 
1,780 

2,010 

1,830 

1,320 

777 

327 

236 
183 
190 
208 
285 

255 
226 
208 
265 
327 

1,320 

4,770 

1,700 

686 

418 

285 
255 
327 
285 
349 
327 

809 

621 
418 
304 
394 

371 

3n 

371 
327 
306 

285 
265 
217 
199 
418 

746 

1,090 

842 

979 

1,320 

777 

657 

979 

3,620 

1,700 

1,130 

842 

2,870 

2,780 
1,600 
3,970 
3,220 
1,740 

1,240 
1,740 
3,570 
2,140 
1,240 

777 
4,120 
3,320 
3,170 
1,560 

944 
1,320 
1,090 
1,050 
1,050 

2,100 
1,020 
875 
5,020 
1,830 

944 
628 
496 
349 
285 
285 

285 
226 
226 
156 
809 

2,190 
1,320 
1,090 
1,050 
746 

496 
327 
365 
306 

116 

131 
199 
164 
190 
108 

94 
94 
90 
87 
79 

74 
69 
66 
67 
94 

226 
226 
208 
123 
123 

93 
111 
116 
131 
190 

265 
306 
226 
190 
139 

108 
94 
68 
68 
59 

50 
36 
49 
48 
48 

48 
777 
4,170 
1,880 
809 
443 

657 

2,500 

2000 

876 

443 

327 
394 
226 
190 
190 

156 
131 
94 
68 

58 

53 
52 
108 
78 
55 

46 
37 
34 
34 
30 

28 
28 
56 
38 
116 

80 
67 
88 
20 
27 

26 
30 
49 
83 
30 

28 
25 
22 
21 
29 

30 
76 
84 
68 
41 

469 
31 
28 
27 
87 

50 
38 
32 
24 
15 
14 

14 
13 
13 
13 

17 

32 
14 
10 

8.8 
7.4 

28 
20 
18 
17 
16 

13 
8.4 
6.2 
6.0 
6.8 

5.6 
5.2 
6.2 
5.4 
5.4 

5.0 
6.2 
4.9 
4.8 

&8 
&6 

7.2 

2 

7.6 

3 

7.2 

( 

11 

S 

9 

« 

7.6 

18 

S     

673 

9 

944 

la 

418 

\\  

164 

12 

131 

13 

106 

U 

94 

15 

84 

1< 

63 

17 

36 

11 

20 

».. 

15 

». 

21 

15 
31 

2 

23 

3 

21 

24 

19 

2S 

16 

a 

15 

r 

16 

s 

21 

3 

43 

31 

66 

i\ 

l^onlWy  diacharge  of  Twelvepole  Creek  at  Wayne,  TT.  Va.,  for  the  year  ending  Sept.  SO, 

1917. 

[Drainage  area,  291  square  miles.] 


Discharge  in  second-feet. 

Bun-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

}i,fiTt\mwTn . 

Minimnin. 

Mean. 

Per 
square 
mile. 

Ociobe 

266 
56 
2,100 
4,770 
3,620 
6,020 
2,190 
4,170 
2,500 

469 
32 

944 

11 

17 

33 
182 
109 
285 

65 

35 

28 

14 
4.8 
7.2 

49.7 
26.7 

285 

762 

829 
1,790 

374 

368 

305 
62.5 
11.1 
99.6 

a  171 

.092 

.979 

2.62 

2.85 

6.15 

1.29 

1.26 

1.05 

.180 

.038 

.342 

0.20 

Nwanbtr 

.10 

i>«wS:        :                    

1.13 

J«wy...                         

ao2 

f*nwy                                    .  

2.97 

MwT!    : :"             : : 

7.09 

April 

L44 

^..s.: 

1.45 

lui..    :: :":::::            ... 

1.17 

%.....  

.21 

AW     ::""::::               

.04 

85«b^.. ::;::: 

.88 

Theytar         

6,020 

4.8 

412 

1.42 

19.20 

Digitized  by 


Google 


68 


SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


BI0  SANDY  BIVBB  BASIN. 


LEVI8A  70BK  AT  THSLMA,  KT. 


Location. — ^At  Cheeapeake  &  Ohio  Railway  bridge  at  Thelma,  Johnston  County,  2 
milee  below  Paintsville.  Buffalo  Creek  enters  on  right  about  half  a  mile  above 
station. 

Drainage  area.— 2,090  square  miles  (measured  by  United  States  Engineer  Corps). 

Records  available.— June  1, 1915,  to  September  30,  1917. 

Gage. — Vertical  staff  gage  attached  to  right  shore  pier  of  bridge,  portion  of  gage  above 
24  feet  is  cut  in  masonry  steps  on  upper  end  of  right  abutment;  read  by  John 
Stambaugh.  Sea-level  elevation  of  gage,  561.82  feet  (United  States  Engineer 
CJorps). 

Discharge  measitrements. — ^liade  ht>m  boardwalk  constructed  on  the  lower  down- 
stream chord  of  bridge. 

Channel  and  control.— Channel  straight  one-half  mile  above  and  300  feet  below 
gage.  Bed  of  stream  sandy.  Remains  of  coffer  dams  around  piers,  and  piles  at 
measuring  section.  Primary  control  about  2,400  feet  downstream  composed  of 
rock  which  extends  three-fourths  of  the  way  across  stream;  remainder  is  firm  sand, 
fairly  permanent. 

Extremes  op  stage. — Maximum,  mean  gage  height  during  year,  33.85  feet  March  5; 
minimum,  mean  gage  height,  1.50  feet  October  14-16.  Highest  stage  recorded, 
42.6  feet  by  present  gage. 

Ice. — Stage-dischaige  relation  probably  not  affected  by  ice. 

Regulation. — Splash  dams  on  tributaries  and  in  main  stream  about  50  miles  above 
used  by  timber  companies  may  affect  low-water  flow  to  some  extent. 

Accuracy. — Discharge  measurements  made  in  1917  apparently  indicate  a  marked 
change  in  stage-dischaige  relation;  additional  measurements  are  needed  for  con- 
firmation before  making  a  new  rating  table.  Gage  read  twice  daily  to  hundredthB 
below  10  feet  and  to  tenths  above  10  feet.    Records  good. 

Cooperation. — Base  data  fumished  by  United  States  Engineer  Corps. 

Discharge  measurements  of  Levisa  Fork  at  Thelm/i,  Ky.,  during  the  year  ending  Sept. 

SO,  1917, 


Dftte. 

Madoby- 

Gage 
heiglit. 

Di5. 

charge. 

Date. 

Hadeby- 

bd^St. 

Dis- 
charge. 

Dec.  29 

F.  C.  Sammons.. 

do 

do 

do 

do 

do 

H.E.Prye 

Feet. 

20.25 

20.40 

29.70 

27.60 

20.30 

28.50 

2L00 

27.10 

28.05 

29.20 

See.-ft. 
24,400 
22,100 
41,800 
45,700 
20,100 
37,500 
21,500 
35,300 
38,300 
41,300 

B£ar.    3 

6 
6 
20 

H.  E.  Frye 

Feet. 

29.10 

32.25 

3L70 

34.05 

22.90 

34.10 

25.70 

21.  S5 

10.6 

Secfi. 
44,400 
44000 
45,300 
51,200 
28,300 

26|50D 
19,900 
7,310 

29 

Jan.     6 

6 

7 

7 

Feb.  25 

do 

do 

do 

do 

do 

do 

do 

Frye  and  Sammons. . 

Mar.    3 
3 
3 

do 

do 

do 
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Baggage  height,  in/eet,  o/Levisa  Fork  at  Thdma,  Ky.,  for  the  year  ending  Sept,  SO,  1917. 


Diy. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aof. 

Sept. 

J 

1.<V5 
1.09 
1.90 
I.VJ 
1.S5 

1.72 
1.^4 
1.57 
l.SO 
1.65 

l.W 
1.51 
1.51 
1.60 
1.50 

1.50 
l.«3 
2.55 
5.15 
6.30 

6.45 
4.70 
3.89 
3.35 
3.00 

2.75 
2.52 
2.37 
2.27 
2.20 
2.17 

2.10 
2.10 
2.05 
2.00 
1.96 

1.96 
1.90 
1.85 
1.80 
1.87 

1.95 
1.95 
1.97 
2.25 
232 

227 
220 
Z20 
2.20 
2.20 

il5 
210 
205 
2.12 
2.15 

2.15 
2.15 
2.17 
240 
247 

267 
260 
2.70 
277 
3.00 

8.10 
2.90 
2.82 
2.87 
267 

267 
2  70 
270 
250 
230 

250 
250 
277 
245 
240 

3.25 
6.30 
9.55 
9.05 
610 

4.92 
4.35 
8.96 
19.70 
13.75 
8.60 

630 
5.45 
6.75 
12.65 
27.90 

28.06 
18.65 
11.70 
a56 
685 

5.90 
6.10 
4.56 
4.60 
5.25 

680 
6.50 
5.72. 
6.50 
6.90 

667 
1600 
14.40 
11.77 

9.05 

7.25 
600 
652 
5.17 
6.86 
7.17 

9.30 
15.25 
11.50 
7.75 
690 

5.77 
5.47 
5.45 
5.17 
6.40 

ro7 

680 
6.85 
6.80 
645 

9.07 
7.95 
7.40 
7.05 
11.75 

2226 
16.50 
11.20 
17.90 
20.50 

14.80 
10.75 
11.75 



13.50 
23.60 
28.60 
3220 
33.86 

23.25 
15.65 
1660 
13.96 
11.26 

9.30 
11.50 
18.75 
1625 
13.30 

ia97 
14.30 
18.70 
13.60 
10.45 

9.50 
9.90 
10.15 
20.30 
23.95 

1645 
11.20 
10.50 
10.26 
9.07 
7.75 

665 
6.30 
640 
5.90 
5.76 

10.65 
13.06 
10.95 
9.20 
8.00 

6.46 
6.66 
6.36 
6.23 
5.10 

4.83 
4.55 
4.33 
4.05 
3.93 

3.83 
3.68 
3.55 
3.43 
3.28 

3.25 
3.13 
3.23 
3.48 
8.96 

4.37 
6.02 
610 
4.65 
4.25 

4.10 
4.00 
3.78 
3.78 
4.16 

4-90 
4.95 
4.85 
4.58 
4.25 

3.90 
3.66 
3.45 
3.25 
3.05 

298 
280 
295 
3.03 
293 

283 
3.75 
9.45 
660 
4.80 
4.08 

3.66 
5.50 
613 
6.26 
8.96 

3.65 
3.68 
8.33 
3.45 
3.35 

3.67 
3.75 
3.50 
3.38 
3.10 

285 
260 
2  50 
253 
3.66 

263 
238 
230 
230 
246 

243 
230 
245 
2.30 
3.66 

3.30 
280 
247 
266 
3.40 

3.42 
292 
227 
210 
265 

2.60 
225 
212 
205 
2.10 

237 
2.45 
3.06 
3.45 
3.62 

3.67 
2.65 
3.20 
4.47 
690 

686 
687 
4.67 
4.27 
3.35 
3.05 

267 
255 
262 
3.17 
295 

275 
237 
242 
3.35 
3.62 

3.80 
3.15 
267 
250 
2.30 

225 
222 
212 
1.97 
1.90 

1.77 
1.76 
215 
3.05 
3.06 

285 
262 
227 
207 
200 
230 

4.10 

s 

615 

3 

4.80 

4 

3.80 

5 

292 

6 

267 

7 

286 

8 

8.85 

9 

4.96 

10 

4.75 

11 

4.17 

13 

3.50 

U 

3.05 

14 

2.76 

15 

2.47 

1« 

232 

17 

216 

18 

206 

S::::::-::::: 

200 
1.87 

n 

1.81 

a 

1.82 

a 

1.72 

u 

1.65 

25 

1.60 

» 

1.60 

V 

1.66 

» 

4.62 

29 

6.20 

» 

6.60 

il 

TITO  FORK  AT  EBXMIT,  W.  TA. 

Location. — ^About  150  feet  above  United  Fuel  Gas  Co.*8  ferry  at  Kennit^  Mingo 
County.    Marrowbone  Creek  enters  on  right  about  2  miles  below  gage. 

Drjunagb  area. — 1,240  square  miles  (measured  by  United  States  Engineer  Corps). 

RwoRDs  AVAiLABLB. — Juue  1,  1915,  to  September  30,  1917. 

Gaos.— Vertica]  staff  gage  in  three  sections  attached  to  trees  on  right  bank  of  river; 
0-20  feet,  160  feet  above  cable;  20-38  feet,  130  feet  below  cable;  and  38  to  48  feet 
at  cable;  read  by  C.  C.  Preece.  Sea-level  elevation  of  zero  of  gage,  574.77  feet 
(United  States  Engineer  Corps). 

DiscRABOB  MBA8TTRBHBNT8. — ^Msdo  from  Car  on  ferry  cable  or  by  wading  under  cable. 

Cbamnel  aki>  contbol. — Channel  straight  above  and  below,  bed  of  stream  sandy; 
contiol  about  150  feet  below  cable  composed  of  solid  rock  which  extends  half 
way  across  from  left  bank  and  loose  rock  placed  in  river  for  fording,  probably 
permanent. 

IcB.— Stage-discharge  relation  rarely  if  ever  affected  by  ice. 

AccuBACT. — Stage-diBchaige  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  between  85  and  25,000  second-feet;  beyond  these  limits 
the  curve  is  an  extension.  Oage  read  twice  daily  to  hundredths  below  10  feet 
and  to  tenths  above  10  feet.  Daily  dischaige  ascertained  by  applying  mean 
dafly  gage  heights  to  rating  table.    Record  excellent. 

CooPEBATiON. — Base  data  furnished  by  United  States  Engineer  Corps. 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


Discharge  measxtrements  of  Tug  Fork  at  Kermitf  W,  Fa.,  during  the  year  ending  Sept, 

SO,  1917, 


Date. 

Made  by- 

h^t. 

Dis- 
charge. 

Date. 

Madeby- 

hd^t. 

DU- 
charge. 

Jan.  22 
Feb.  21 
25 
25 
Mar.    3 
3 
3 

F.  C.  Sammons 

F.  C.  Sanunons 

do 

do 

do 

do 

Feet. 
13.3 
16.45 
17.90 
17.35 
23.85 
24.95 
25,95 
26.55 

Sec-ft. 
9,290 
12,100 
15,700 
14,200 
25,600 
30.000 
29,100 
28,400 

Mar.  5 
6 
23 
24 
25 
25 

May  24 
24 

F.  C.  Sanunons 

do 

Frye  and  Sammons . . 

do 

do 

do 

H.  E.  Frye 

Feet. 
30.70 
27.70 
8.10 
20.95 
21.85 
20.80 
3.20 
3.20 

See.-ft.. 
35,800 
27,500 
3,350 
19,900 
18,800 
18,200 
485 

3  do 

do 

477 

Daily  discharge,  in  second-feet^  of  Tug  Fork  at  Kermit,  W,  Fa.,  for  the  year  ending  Sept. 

SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 

July. 

Aue. 

1,220 

290 

245 

1,540 
2,760 

208 

220 

185 

382 

1,900 

275 

595 

1,540 

220 

595 

880 

245 

335 

730 

220 

290 

572 

195 

350 

530 

220 

640 

730 

155 

290 

990 

185 

730 

880 

232 

470 

640 

1.55 

350 

650 

155 

275 

572 

220 

208 

382 

335 

195 

335 

595 

220 

305 

780 

148 

275 

780 

148 

290 

830 

148 

260 

QHii 

132 

220 

510 

118 

232 

650 

132 

220 

1,040 

155 

208 

1,100 

490 

185 

1,040 

435 

232 

880 

290 

232 

530 

208 

232 

490 

165 

220 

382 

260 

320 

220 

Sept. 


1.. 
2.. 
3.. 
4. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14., 
15.. 

16.. 
17., 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

28.. 
27.. 
28.. 
29.. 
30.. 
31.. 


990 
572 
365 
275 
208 

185 
208 
140 
132 
148 

140 
132 
148 
140 
125 

132 

165 

,  595 

1,680 

1,900 

1,470 
880 
595 
452 
382 

320 
275 
245 
220 
208 
195 


196 
195 
186 
185 
176 

165 
155 
140 
140 
166 

175 
155 
232 
260 
260 

260 
275 
245 
245 
232 

220 
208 
208 
232 
232 

220 
245 
245 
320 
365 


400 
400 
400 
400 
435 

452 
400 
365 
350 
335 

320 
365 
335 
305 
305 

335 
3a'> 
275 
335 
418 

382 
1,470 
5,000 
3,240 
1,820 

1,280 
990 
4,070 
14,700 
5,900 
3,000 


1,900 
1,470 
2,600 
6,000 
19,800 

17,800 
8,860 
5,100 
3,480 
2,520 

2,040 
1,470 
1,280 
1,470 
1,470 

1,680 
1,680 
1,540 
1,610 
1,540 

2,200 
9,820 
7,660 
5,400 
3,560 

2,600 
1,970 
1,680 
1,470 
2,440 
2,840 


5,100 
9,820 
5,100 
3,320 
2,360 

1,610 
1,680 
1,540 
1,470 
1,160 

1,220 

1,100 

880 

990 

1,540 

2,840 
3,480 
2,840 
2,6S0 
5,500 

15,000 
7,190 
4,520 
13,  .500 
15,400 

8,140 
4,340 
4,700 


8,260 
20,000 
26,000 
28,000 
34,300 

12,400 
7,190 

11,100 
7,420 
6,600 

4,340 
5,800 
12,900 
11,300 
7,900 

5,700 
8,860 
11,300 
6,750 
4,700 

3,980 
3,890 
4,070 
19,000 
18,300 

7,540 
5,100 
4,620 
4,070 
3,480 
3,160 


2,360 
2,120 
1,820 
1,540 
1,760 

6,970 
6,750 
4,700 
3,640 
2,840 

2,280 
1,900 
1,750 
1,540 
1,400 

1,280 
1,100 

935 
1,100 

830 

830 
780 
730 
685 
640 

685 
640 
595 
935 
1,220 


1,220 
1,100 
1,100 
990 
1,100 

1,220 
1,100 
990 
1,220 
2,040 

2,200 
1,820 
1,540 
1,280 
1,100 

935 
830 
685 
595 
530 

550 
530 
530 
490 
418 

365 
830 
3,000 
3,980 
2,200 
1,280 


780 
880 
490 
335 
260 

232 

435 

830 

1,340 

1,040 

640 
435 
320 
260 

208 

185 
175 
232 
148 
125 

132 
110 
95 
102 
HO 

118 

140 

1,540 

1,750 

1,040 


Monthly  discharge  of  Tug  Fork  at  Kermii,  W,  Va,,  far  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  1,240  square  miles] 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


1,900 

365 

14,700 

19,800 

15,400 

34,300 

6,970 

3,980 

2,760 

1,100 

730 

1,750 


34,300 


^injtymyn. 


125 

140 
275 

1,280 
880 

3.160 
595 
365 
185 
155 
118 
95 


95 


Mean. 


439 

217 

1,610 

4,100 

4,610 

10,200 

1,880 

1,220 

662 

452 

304 

483 


2,180 


Per 
square 
mile. 


0.345 
.175 
1.30 
3.31 
3.72 
8.23 
1.52 
.984 
.534 
.365 
.245 


1.76 


Hun-off 

(depth  in 

inches  on 

drainage 

area). 


0.41 

.20 

1.50 

3.82 

3.87 

9.4g 

1.70 

1.13 

.60 

.42 

.28 

.44 


23.86 
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BULIHS  CBSBK  AT  TATZ8VILLB.  KT. 

LocmoN. — ^At  covered  highway  bridge  one-fourth  mile  above  Yatesville,  Lawrence 
County.    Morgan  Branch  enters  on  left  about  2  miles  above  station. 

DsAiNAGB  AREA. — 216  square  miles  (United  States  Engineer  Corps). 

Records  available. — ^June  1,  1915,  to  September  30,  1917. 

GioB.— Vertical  staff  gage  in  two  sections  attached  to  elm  tree  on  right  bank  about 
50  feet  above  bridge;  read  by  Hattie  M.  Carter. 

DiscHABOE  MEASUREMENTS.— Made  ffom  board  walk  constructed  on  inside  of  bridge 
near  top  of  siding.    Wading  nteasurements  are  made  under  bridge. 

Channel  and  control. — Stream  curved  above  and  straight  below  bridge,  right 
bank  overflows  at  high  stages,  stream  bed  compact  sand  and  gravel;  control 
composed  of  bed  rock  extending  half  way  across  stream,  sand  and  gravel  rest  of 
vay,  probably  permanent. 

IcB.— ^tage-discharge  relation  rarely  affected  by  ice. 

AccuBACT. — Stage-discharge  relation  probably  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  between  20  and  4,000  second-feet;  extended  beyond 
these  limita.  Gage  read  twice  daily  to  hundredths  below  and  tenths  above  10 
feet.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  heights  to 
rating  table.     Records  good. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

Dikkarge  measuremenU  of  Blaine  Vreek  aM    Yateiville,   Ky,^  during  the  year  ending 

Sept.  50,  1917. 


1 

Dttc.              Made  by— 

he^t. 

Dto- 
otaarge. 

Date. 

Madeby- 

height. 

Dls- 
charge. 

Jul  22^ 

H.  E.  Frye....- 

Feet. 
15.25 
15.40 
7.90 
10.91 

aee-ft. 
5,310 
5,440 
2,370 
3,ft90 

Mar.  12 

19 

Apr.  26 

Frye  and  Sammons. . 

do 

H.  E.  Frye 

Feet. 

10.95 
8.79 
1.81 

See.-ft. 
3,540 

22 

F^.  24 

do 

do 

F»ye  and  BammoDS. . 

614 
73.7 

Mar.  12 

DaO^  di$duxrge,  in  tecond-feetf  of  Blaine  Creek  at  YateaviUe^  Ky.,  for  the  year  ending 

Sept.  SO,  1917, 


i>af. 

Oct. 

Nov. 

Dec. 

Jan. 

f 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

27 
18 
17 
16 
14 

13 
12 
15 
11 
12 

10 
10 
10 
16 
16 

12 

13 

12 

230 

405 

304 
141 
80 
65 
48 

38 
39 
36 
28 
25 
26 

22 

24 
24 

21 
21 
21 
20 
24 

21 
30 
22 
21 
20 

21 

18 
17 
18 
15 

18 
21 
21 
24 
46 

39 
37 
30 
73 
54 

47 
43 
42 
38 

181 

34 
25 
123 
83 
98 

83 
69 
79 
54 
88 

43 
51 
69 
91 
43 

435 
1,710 
625 
375 
264 

204 

192 

2,300 

l,2no 

800 
555 

252 

204 

880 

1,200 

1,980 

2,070 

1,040 

405 

331 

252 

227 
181 
160 
375 
625 

910 

1,080 

960 

800 

730 

1,320 

5,960 

1,440 

660 

495 

375 
304 
304 
331 
360 
331 

800 
525 
290 
590 
436 

465 
405 
317 
304 
215 

277 
277 
277 
114 
150 

227 
525 
660 
555 
1,160 

1,040 

465 

555 

2,200 

1,040 

590 

465 

2,430 

2,820 
1,080 
2,870 
2,200 
1,240 

840 
1,320 
2,770 
1,280 

660 

405 
2.920 
2,160 
1,940 

800 

590 
1,400 
960 
590 
465 

1,440 
1,240 
1,120 
5,080 
1,280 

730 
590 
525 
435 
360 
317 

264 
304 
465 
331 
465 

1,840 
960 
555 
465 
317 

290 
264 
290 
252 
204 

141 

170 
150 
141 
132 

123 
123 
110 

88 
77 

85 
73 
91 
105 
181 

112 

88 
77 
64 
72 

64 
65 
60 
66 
60 

54 
72 
80 
66 
59 

48 
43 
39 
36 
35 

32 
27 
33 

40 
30 

27 

83 

2,200 

1,040 

406 

290 

555 
2,520 

730 
436 

331 
345 
264 
264 
277 

304 
227 
181 
123 
114 

96 
72 
66 
54 
204 

170 
88 
66 
39 
48 

46 
43 
141 
405 
181 

160 
48 
46 
35 
28 

29 
28 
28 
54 
31 

28 
20 
19 
24 
21 

28 
34 
48 
62 
150 

100 
114 
105 
56 
181 

252 
96 
94 
54 
35 
21 

18 
19 
19 
17 
15 

13 
15 
19 
10 
9 

10 
13 
7 

12 
12 

7 

3.5 
6 
8 
13 

12 
12 
15 
15 
12 

27 
12 
12 
10 
10 
12 

239 

1 

181 

3 

1,040 
405 

4 

S 

150 

8 

24 

7 

375 

S 

3,330 
1,800 

9 

10 

1,360 
465 

u 

12 

43 

U 

19 

14 

17 

IS 

17 

K.... 

19 

17 

15 

U 

15 

»$ 

19 

»....       

15 

n 

12 

n. 

24 

s 

17 

u.,.     

24 

»....      

15 

«... 

15 

» 

30 

» 

155 

9 

104 

30 : 

60 

a 
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M(mihlydi8duarge  of  Blaine  Creek  at  Yatesville,  Ky.,  for  the  yeca^  ending  Sept ,  30,1917. 


[Drainage  area,  216  square  miles] 

Discharge  in  seoond-feet. 

Bun-off 
(d^pOiin 
inches  on 

drainage 
area). 

Month. 

Kean. 

Per 
square 
mile. 

October 

405 
73 
2,200 
5,960 
2,480 
5,080 
1,840 
2,200 
2,520 

252 

27 

3,320 

10 

15 

25 
160 
114 
317 

73 

27 

39 

19 
3.5 

12 

66.0 
26.1 

319 

858 

620 
1,370 

302 

176 

358 
65.5 
12.7 

333 

0.259 
.121 
1.48 
3.97 
2.87 
6.34 
1.40 
.815 
1.66 
.303 
.059 
1.54 

0.30 

November 

.14 

December 

i.n 

Jannary 

4.58 

February 

2.99 

Mft">>» .  '  .          ,      . 

7.31 

April 

1.56 

Mky.:::. :.:::::.:::.:..::.::. ..::..: :.. 

.94 

Jmie. 

1.85 

July 

.35 

August 

.07 

September 

1.72 

The  year 

5,960 

3.6 

374 

1.73 

23.52 

SCIOTO  BIVBB  BASIN. 
SCIOTO  BIVS&  AT  WAVE&LT,  OHIO. 

Location. — ^At  Norfolk  &  Weetem  Railway  bridge  about  1  mile  southeast  of  Waverly, 
Pike  County. 

Drainage  area. — 6,730  square  miles  (United  States  Engineer  Cofi^). 

Records  available.— March  23,  1916  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  downstream  side  of  bridge;  read  by  W.  G.  Jolinston. 
Sea-level  elevation  of  zero  of  gage,  542.00  feet  (United  States  Engineer  Cch^k). 

Discharge  m^^urements. — Made  from  downstream  side  of  bridge  to  which  gage  is 
•  attached,  or  from  highway  bridge  2,000  feet  below  gage. 

Channel  and  control. — For  stages  over  12  feet  the  river  spreads  over  the  bottom 
lands,  but  all  water  passes  under  the  bridge. 

Extremes  of  discharge. — Maximum  stage  during  year,  16.27  feet  March  15  (dis- 
charge 39,000  second-feet);  minimum  mean^daily  discharge,  estimated  to  be 
about  350  second-feet  in  September. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  400  and  140,000  second-feet.  Gage  read  to  hundredths  twice 
daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  heights  to 
rating  table,  except  as  noted.    Records  good. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

The  following  dischaige  measurement  was  made  by  Crosley  and  Baker  of  the 
United  States  Army  Engineer  Corps: 
October  18:  Gage  height,  1.46,  dischaige,  437  second-feet. 
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DaUfl  dMcharge,  in  9€cond-fui,  of  Scioto  River  at  Waverly^  Ohio^  for  the  year  ending 

Sept,  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


«.  .. 
7... 
8-... 
« -. 
10... . 


U.. 
12.. 
O.. 
14.. 
U.. 


17.. 
18.. 

19.. 


2t. 

22. 


€27 
454 

427 
427 
437 

427 
427 
427 
427 
427 

400 
427 
427 
427 
438 

449 
460 
471 
482 

770 

-860 
770 
620 
560 
482 

482 
482 
454 
454 

427 
427 


427 
427 
427 
427 
427 

400 
400 
400 
400 
400 

427 
427 
454 
440 
427 

400 
427 
400 
400 
400 

400 
400 
400 
400 
460 

520 
451 
482 
482 
454 


454 
454 
454 

482 
560 

1,220 
970 
770 
690 
600 

620 
560 
560 
520 
520 

500 
600 
500 
600 
500 

500 
500 
500 

600 
700 

2,040 
6,740 
29,700 
17,400 
14,800 
8,700 


4,140 
3,520 
3,250 
5,280 
9,930 

16,600 
26,600 
20,800 
11,900 
8,200 

7,260 
6,830 
5,390 
4,460 
3,520 

3,120 
2,300 
2,710 
2,170 
2,170 

5,760 
34,300 
29,300 
16,600 

9,680 

8,450 
5,760 
6,490 
8,940 
8,810 
8,690 


8,570 
8,450 
6,740 
3,380 
2,040 

1,900 
7,220 
3,380 
2,710 
2,580 

2,170 
2,040 
1,900 
1,760 
1,630 

1,030 
1,630 
1,900 
2,040 
2,440 

2,  no 

3,380 
3,800 
20,500 
15,100 

9,920 
8,450 
6,980 


6,740 
6,000 
4,500 
4,500 
4,500 

4.140 
3,380 
8,450 
8,450 
8,700 

9,920 
18,200 
23,160 
33,000 
38,500 

37,000 
18,200 
11,600 
8,200 
6,490 

5,760 
5,760 
5,520 
22,500 
20,200 

14,300 
10,900 
7,470 
6,000 
4,140 
8,660 


4,680 
6,240 
8,450 
12,600 
10,700 

23,100 
24,400 
20,800 
17,700 
12,000 

10,000 
8,000 
6,500 
5,500 
4,140 

3,120 
2,710 
2,580 
4,860 
3,800 

3,520 
2,580 
2,170 
2,170 
2,170 

2,040 
2,300 
2,040 
2,300 
2,980 


2,580 
2,440 
2,580 
2,710 
3,250 

5,760 
8,450 
6.980 
4,680 
3,800 

3,120 
2,840 
2,440 
2,300 
2,040 

1,760 
1,500 
1,^60 
1,360 
1,360 

1,090 
1,*090 
1,220 
1,090 
1,090 

860 
4,680 
21,100 
21,100 
10,700 
6,740 


7,720 
11,400 
6,490 
5,760 
5,760 

5,280 
4,500 
3,520 
5,760 
8,450 

8,200 
5,760 
3,960 
3,520 
2,980 

2,440 
2,040 
1,030 
1,500 
1,360 

1,500 
1,900 
1,630 
1.500 
1,360 

1,220 
1,220 
1,360 
5,520 
9,180 


7,960 
7,470 
7,220 
4,140 
2,980 

2,300 
3,250 
t>,490 
11,600 
6,740 

3,800 
2,840 
3,120 
2,980 
13,600 

21,400 
17,700 

8,450 
10,200 

6,240 

5,280 
4,680 
3,960 
2,980 
2,440 

2,040 
1,900 
3,800 
2,960 
2,170 
1,630 


1,360 

1,360 

970 

860 

690 

690 
770 
690 
620 
620 

620 
620 
560 
454 
482 

1.630 
690 
560 
540 
590 

520 
482 
482 
020 
620 

620 
482 
482 
454 
454 
620 


590 
454 

427 
427 
400 

454 
482 
482 
482 
454 

427 
400 
400 
400 
400 

375 
350 
350 
375 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
375 


KoTK. — DaOy  dis^haree  estimated  or  interpolated  because  of  missmg  gage  readings  or  ice  effect  from 
utMtAHu's  xk>teSy  climatic  records,  and  from  records  at  other  gaging  stations  as  follows:  Oct.  15-18;  Not. 
9,  14,  23, 25;  Jan.  11-14, 30-Feb.  1;  Ifar.  4;  Apr.  10-14;  Aug.  19;  Sept.  17-30. 

Mofnthty  discharge  of  Scioto  River  at  Waverly,  Ohio,  for  the  year  ending  Sept,  SO,  1917, 

[Drainage  area,  5,730  square  miles.] 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Konth. 

Maximum. 

)bf<nln|T?tn 

«""• 

Per 
square 
mile. 

October  .               

860 
520 
29,700 
34,300 
20,500 
38,500 
24,400 
21,100 
11,400 
21,400 
1,630 

400 

400 

454 

2,170 

1.630 

3,380 

2,040 

880 

1,220 

1,630 

454 

486 

426 

3,040 

9,400 

4,890 

11,900 

7,200 

4;320 

4,150 

5,950 

676 

414 

a065 
.074 
.531 

1.64 
.853 

2.06 

1.26 
.754 
.724 

1.04 
.118 
.072 

a  10 

Kov«mber. 

.06 

n»Mnnbar 

.61 

lannuy 

1.89 

FeteoajT..      

.89 

iSh^                 : 

2.40 

Aptn                

1.41 

iS^ :    

.87 

jSb 

.81 

Jalv                        

1.20 

JUsgoKt                

.14 

SeptembaV. /,...,• .• 

.08 

The  period 

88,500 

4,420 

.771 

10.48 
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SURFACE  WATER  SUPPLY,  1917,   PART  HI. 


UTTLE  MIAia  BIVEB  BASIN. 
LITTLE  MZAXX  BIVE&  AT  MIAMIVILLE,  OHIO. 

Location. — ^At  two-span  steel  highway  bridge  about  one-third  mile  southeast  of 
Miamiville,  Clermont  County. 

Drainage  area. — 1,200  square  miles. 

Records  available. — June  21,  1915,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge;  read  by  Arnold  Barrere. 

Discharge  measurements. — Made  from  downstream  side  of  bridge,  except  at  low 
stages,  when  they  are  made  by  wading. 

Channel  and  control. — Channel  clean  of  vegetation,  except  at  high  stages.  Con- 
trol probably  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  13.5  feet  at  4 
p.  m.  January  5  (discharge,  25,600  second-feet);  minimum  mean  daily  stage 
recorded,  1.36  feet,  September  25  (discharge,  72  second-feet). 

Regulation. — ^Low-water  flow  regulated  to  some  extent  by  operation  of  flour  mill  at 
Fosters  Crossing  about  11  miles  upstream. 

Accuracy. — Stage-discharge  relation  permanent;  may  be  affected  by  ice  to  some 
extent  during  December  13-25  and  January  11-20.  Rating  curve  well  defined 
between  100  and  6,000  second-feet  and  fairly  well  above  6,000  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
dail^  ga^e  height  to  rating  table.  Low-stage  record  subject  to  error  because  of 
artificial  regulation. 

Cooperation. — Base  data  furnished  by  U.  S.  Army  Engineers. 

Daily  dischargey  in  second-feet^  of  Little  Minmi  River  at  Miamiinllc,  Ohio^  for  the  yew 

ending  Sept.  SO,  1917. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 

n. 

14 
15. 

16. 
17. 
18. 
19 
20 

21 
22 
23 
24 
25 

20 
27 
28 
29 
30 
31 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JUJIC. 

July. 

Aug. 

Sept. 

178 

110 

169 

760 

2,470 

920 

722 

UQ 

1,530 

584 

282 

106 

161 

120 

183 

68G 

1,470 

962 

7,710 

650 

2,100 

3,090 

247 

no 

142 

116 

169 

1,840 

722 

840 

3,090 

526 

1,470 

880 

230 

164 

118 

125 

180 

I.IOO 

800 

1,000 

1,650 

1,650 

1,050 

600 

200 

269 

130 

112 

300 

23,000 

760 

1,050 

4,850 

3,810 

5,370 

412 

180 

23U 

92 

116 

433 

12,400 

615 

615 

9,010 

1.650 

4,850 

317 

230 

215 

118 

114 

372 

4,850 

650 

800 

2,870 

1,240 

2,100 

372 

215 

V^ 

94 

128 

300 

2,670 

685 

1,780 

1,650 

1,000 

1,300 

412 

230 

392 

122 

135 

300 

1.780 

615 

1,780 

1,410 

840 

2,280 

372 

200 

161 

108 

125 

230 

1,360 

526 

1,410 

1,190 

722 

3,090 

282 

194 

158 

84 

132 

282 

1,190 

454 

2,100 

1,000 

684 

1,780 

282 

186 

UO 

108 

116 

230 

760 

412 

13,700 

880 

652 

1,140 

282 

161 

135 

116 

102 

200 

685 

353 

17,300 

800 

526 

880 

282 

167 

140 

84 

142 

200 

684 

353 

15,800 

650 

454 

685 

652 

163 

138 

94 

138 

158 

454 

335 

7,450 

552 

464 

616 

760 

109 

116 

98 

142 

150 

526 

335 

3,310 

584 

392 

626 

526 

160 

116 

140 

112 

148 

526 

335 

1,930 

500 

412 

433 

760 

156 

« 

116 

106 

153 

552 

454 

1,300 

454 

372 

433 

500 

158 

1(M 

148 

102 

148 

477 

500 

920 

650 

300 

392 

615 

132 

ion 

247 

180 

175 

454 

920 

685 

615 

282 

433 

464 

125 

100 

247 

120 

172 

685 

650 

1,490 

500 

335 

412 

363 

189 

lOS 

172 

116 

150 

19,400 

477 

1,490 

464 

317 

335 

353 

197 

lis 

230 

167 

150 

6,110 

5,890 

1,430 

433 

412 

317 

335 

189 

103 

178 

200 

150 

2,470 

6,670 

5,370 

412 

353 

282 

317 

300 

88 

142 

247 

145 

1,530 

2,100 

3,310 

454 

335 

317 

265 

230 

72 

150 

156 

215 

1,190 

1,470 

1,930 

433 

300 

300 

962 

192 

98 

145 

142 

17,100 

880 

1,240 

1,470 

433 

6,410 

282 

1,650 

186 

96 

135 

158 

6,150 

1,530 

1,000 

1,140 

500 

15,800 

300 

962 

156 

102 

104 

197 

2,670 

6,110 

962 

615 

4,850 

880 

584 

148 

102 

100 

161 

1,240 

4,070 

760 

650 

2,280 

1,100 

412 

138 

104 

96 

920 

2.470 

685 

1,650 

353 

122 
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Mijntkly  diKharge  of  LiUle  Miami  River  at  Miamiville,  OJno,  for  the  year  ending  Sept. 

SO,  1917. 


Prainage  area,  1,200  square  mUes.] 

Discharge  in  seoond-feet. 

Ilun-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximnm 

Mininimtl. 

Kean. 

Per 
square 
miie. 

October 

247 

247 

17,100 

23,600 

6,670 

17,300 

9,010 

16,800 

6,370 

3,090 

300 

392 

M 
102 
145 
4M 
335 
615 
412 
282 
282 
265 
122 

72 

135 

138 

1,080 

3,250 

1,190 

3,090 

1,520 

1,620 

1,230 

606 

187 

138 

0.112 
.115 
.900 
2.71 
.992 
2.58 
1.27 
1.35 
1.02 
.505 
.156 
.115 

0  13 

Nottmber 

13 

Itecember 

1  04 

Janntry 

3.12 

Febroary 

1  03 

umhJ. :. :::;:.: 

2.97 

Anrfl 

1.42 

}Sy : ..::  :;::::: 

1  56 

JUM. 

1.14 

JnlT 

58 

Aupust 

.18 

^^                                                      

13 

The  year 

23,600 

72 

1,190 

.992 

13  43 

SA8T  VORX  or  LITTLS  MXAKI  BZVUl  AT  PBBDfTOWlT,  OHIO. 

Location. — At  aiiigle-span  steel  highway  bridge  at  Perintown,  Clennont  County, 

about  5  miles  above  junction  of  East  Fork  and  Little  Miami  rivers. 
Drjlinaob  AJiBA. — 459  square  miles. 
RiooiiDs  AVAILABLE.— May  7, 1915,  to  September  30,  1917. 

GAOB.^Chain  gage  attached  to  downstream  side  of  bridge;  read  by  G.  W.  Taylor. 
DiscHAROB  MEASUREMENTS. — ^Made  from  downstream  side  of  bridge  except  at  low 

stages  when  they  are  made  by  wading. 
CaiKNEL  AKD  CONTROL. — Bed  of  river  mostly  rock;   banks  covered  with  trees  and 

brush  above  a  stage  of  about  5  feiet;  control  rock  and  gravel ;  probably  permanent. 
EiTBEifEs  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  18.6  feet  at  noon 

December  ^7  (discharge,  about  21,300  second-feet);  minimum  stage,  —0.10  foot 

September  23  (discharge,  about  9  second-feet). 
Ics.--Stage-diflcharge  relation  affected  by  ice  in  severe  winters. 
Accuracy. — Stage-discharge  relation  permanent;    may  be  affected  by  ice  to  some 

extent  during  parts  of  December,  January,  and  February.    Rating  curve  well 

defined  between  10  and  7,000  second-feet.    Gage  read  to  hundredths  twice  daily. 

Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 
CoopiRATioN. — ^Base  data  furnished  by  United  States  Army  Engineers. 

Diuharge  measurements  of  East  Fork  of  Little  Miami  River  at  Perintoum,  Ohio,  during 
the  year  ending  Sept.  30^  1917. 


[MadebyL.  H.CrasIe7.] 

Date. 

• 

hel^l. 

Dis- 
charge. 

ha.  a 

Fret. 
14.08 
12.15 

Sec.'ft. 
12,900 
9.400 

h 
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Daily  discharge,  in  iecond-feetf  of  East  Fork  of  Little  Miami  River  at  PerintotDnj  Ohio, 
for  the  year  ending  Sept.  SO,  1917, 


D«y. 


1. 

2. 
8. 
4. 
6. 

6. 
7. 
8. 
•.. 
10. 

11. 
12. 
13. 
14. 
16.. 

16.. 

17.. 

18 

10.. 

20.. 

21., 
22.. 
23.. 
24.. 
35.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct 

Nov. 

11 

13 

12 

13 

12 

12 

11 

11 

11 

11 

10 

11 

10 

11 

10 

11 

18 

11 

18 

11 

13 

11 

12 

12 

11 

12 

10 

12 

10 

11 

10 

11 

10 

11 

10 

11 

27 

11 

151 

13 

220 

13 

125 

12 

96 

49 

60 

246 

40 

110 

27 

95 

23 

60 

20 

39 

17 

56 

15 

95 

14 

Dec. 


627 
206 
125 
88 

75 

69 
58 
48 
34 
31 

33 
33 
31 
26 
24 


337 

19,100 

8,350 

1,200 

495 

246 


Jan. 


220 

246 

1,900 

1,840 

15,100 

6,680 

1,500 

627 

394 

304 

220 
172 
142 
125 
102 

102 
117 
117 
117 
125 

1,380 
10,900 

1,640 
582 
394 

274 
220 
675 
5,060 
2,600 
925 


Feb. 


627 
246 
151 
110 
110 

117 
117 
125 
110 
110 

110 
102 
73 
65 


71 
75 
95 
110 
133 

125 

142 

1,900 

3,460 

825 

453 
394 

516 


Mar. 


775 
825 
725 
1,260 
637 

413 

775 

2,460 

1,640 

1,030 

627 
1.640 
6,060 
6,810 
1,500 

675 
582 
453 
260 
220 

582 

675 
2,180 
6,060 
1,900 

675 
495 
474 
304 
220 
172 


Apr. 

May. 

June. 

July. 

375 

110 

246 

44 

6.940 

95 

1,500 

142 

1,640 

82 

925 

82 

627 

110 

337 

75 

2,460 

366 

2,180 

62 

4,760 

274 

1,260 

48 

1,260 

172 

453 

37 

725 

117 

246 

74 

394 

102 

2,600 

375 

413 

82 

3,290 

133 

320 

75 

775 

88 

233 

69 

837 

59 

195 

67 

206 

39 

151 

62 

151 

31 

133 

56 

133 

28 

117 

48 

102 

24 

102 

39 

82 

246 

95 

35 

74 

675 

88 

34 

68 

495 

82 

32 

64 

887 

75 

30 

60 

172 

71 

35 

61 

142 

67 

65 

44 

117 

60 

33 

38 

102 

56 

38 

L   "^ 

117 

54 

25 

^   31 

1,080 

68 

1,500 

32 

627 

102 

3,800 

39 

289 

125 

1,500 

96 

151 

133 

538 

75 

95 

289 

60 

Aug. 


89 
35 
23 
18 
16 

18 
33 
21 
17 
18 

16 
18 
13 
15 
13 

12 
12 
12 
11 
U 

11 
11 
10 
•  10 
10 

9.3 
9i5 
9.5 

10 

13 

27 


Sept. 


25 
24 
41 
24 
17 


304 
195 
63 

27 
18 
14 
12 
11 

10 
10 
10 
10 
10 

11 
11 
9 
11 
12 

12 
12 
13 
12 
13 


Monthly  discharge  of  East  Fork  of  Little  Miami  River  at  Perintown,  Ohio,  for  the  year 

ending  Sept.  SO,  1917. 

[Drainage  area,  450  square  miles.] 


Month. 


October 

November 

December 

January 

Febniary 

March 

is?":::::::::::::::::::::::::::::::::::;:::; 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


'^i^yimnni 


220 

246 

19,100 

15,100 

3,460 

6,810 

6,940 

3,800 

3,290 

1,060 

39 

304 


19,100 


jtflnlnmn^ 


10 

11 

23 

102 

65 
172 
64 
25 
31 
24 

9.Z 

9 


33.6 
33.5 
1,060 
l,77d 
376 
1,390 
781 
318 
518 
195 
16.0 
33.1 


543 


Per 
square 
mile. 


a073 

.073 

2.31 

3.86 

.819 

ao3 

1.50 
.693 

1.13 
.425 
.035 
.072 


L18 


Run-off 

(depth  in 

Inoieson 

drainage 

area). 


a06 
.08 
2.66 
4.45 
.85 
3.49 
L77 
.80 
1.26 
.49 
.04 
.08 


1&06 
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UCEINa  BIVBB  BASIN. 
XJOSZVO  BIVSB  AT  TABMMBM,  KT. 

Location. — About  100  feet  below  Chesapeake  &  Ohio  Railway  bridge  and  about  300 
feet  below  two-span  steel  highway  bridge,  three-fourths  of  a  mile  west  of  Farmers, 
Rowan  County. 

Drainage  area. — 768  square  miles  (measured  by  United  States  Engineer  Corps). 

RicoBDS  AVAILABLE.— July  20, 1916,  to  September  30,  1917. 

Gage. — Combination  vertical  staff  and  slope  gage  on  east  bank  of  river;  read  by 
T.  E.  Craig. 

DisGHABOE  measurbments. — ^Made  from  downstream  side  of  two-span  highway 
bridge  300  feet  above  gage. 

Channel  and  control. — ^Bed  of  stream  solid  rock,«Btraight  above  and  below  gage. 
Control  is  a  rock  reef  about  1  mile  below  gage. 

Extremes  or  stage. — Maximum  stage  recorded  during  year  25.6  feet  at  7  a.  m. 
January  22;  minimum  stage  1.1  feet  August  17  and  18. 

Ice. — ^No  information. 

Regulation. — The  flow  at  low  stages  may  be  affected  by  storage  of  water  for  use  of 
a  sawmill  at  a  movable  dam  a  short  distance  above  the  gage.  Dam  is  submerged 
at  gage  height  5  feet. 

AociTRACT. — Stage-discharge  relation  probably  permanent;  not  affected  by  ice  during 
the  year.  On  August  4, 1917,  the  sloping  gage  was  found  to  be  in  error  as  follows: 
5-loot  mark  at  elevation  5.04  ieet;  4-foot  mark  at  elevation  4.17  feet;  and  2-foot 
mark  at  elevation  2.23  feet.  In  the  absence  of  definite  information  as  to  date  of 
change  in  gage,  it  was  assumed  that  the  change  occurred  March  1,  1916,  and 
remained  constant  until  August  4, 1917,  when  discovered.  Gage  readings  during 
this  period  below  5.0  feet  were  increased  as  indicated  by  the  determined  errors  in 
the  gage.  Rating  curve  not  yet  determined.  Gage  read  to  half-tenths  twice 
daily.    Gage  readings  lees  than  5  feet  are  questionable  on  account  of  enor  in  gage. 

Cooperation.— Records  fiunished  by  United  States  Engineer  Corps. 

Daibf  gage  height,  infeety  of  Licking  River  at  Farmers,  Ky.,  for  the  year  ending  Sept. 

SO,  1917. 


Day. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.75 
2.12 
2.02 
1.92 
1.M 

1.80 
L70 
1.73 
L70 
L67 

1.A5 
1.87 
.   L83 
L77 
L80 

1.77 
1.73 
1.76 
2.21 
5.05 

5.55 
4.27 
a40 
a  01 
2.74 

2.54 
2150 
2.38 
2.26 
2.18 
1.92 

109 
Z02 
1.99 
1.96 
L96 

L89 
L89 
4.15 
1.83 
L92 

L87 
L92 
2.06 
2.09 
2.02 

L99 
1.96 
1.89 
L87 
1.89 

1.87 
1.87 
L94 
2.60 
Z72 

2.62 
2.46 
2.38 
2.33 
2.47 

2.45 
2.41 
2.38 
2.35 
5.25 

4.03 
3.40 
3.28 
3.03 
Z89 

2.74 
2.67 
2.57 
2.47 
2.28 

Z60 
2.31 
X54 
2.52 
2.28 

2.70 
7.82 
9.85 
6.62 

4.84 

4.26 
4.68 
12.52 
14.96 
11.72 
7.32 

4.76 
4.34 

5.78 
10.82 
15.75 

1&45 
17.10 
11.05 
5.95 
4.96 

4.60 
4.12 
3.79 
3.77 
3.86 

3.93 
4.84 

4.24 
4.62 

a96 

7.98 
24.90 
22.92 
20.18 
IZOO 

5.98 
6.10 
4.72 
4.78 
4.98 
4.92 

5.45 
6.50 
6.10 
4.70 
a83 

3.72 
3.67 
4.01 
4.30 
4.28 

3.81 
3.51 
3.81 
3.30 
3.77 

4.93 

7.88 
8.10 
6.78 
6.70 

9.70 
8.98 
6.68 
10.00 
1Z55 

13.00 
7.62 
12.30 

19.00 
17.60 
16.55 
18.82 
18.12 

14.55 
10.90 
16.20 
17.98 
15.10 

10.45 
16.82 
17.25 
16.05 
12.72 

9.00 
9.80 
11.38 
9.78 
6.78 

11.05 
12.05 
9.42 
1&98 
18.62 

15.25 
8.42 
6.78 
6.02 
5.32 
4.82 

4.49 
5.28 
6.82 
5.92 
5.70 

14.60 
14.15 
10.28 
6.65 
5.60 

4.90 
4.49 
4.34 
4.47 
4.17 

3.67 
3.01 
3.38 
3.49 
3.18 

2.99 
2.93 
2.91 
2.80 
Z70 

2.67 
2.62 
2.64 
2.77 
3.49 

3.28 
3.90 
2.99 
2.84 
2.77 

2.70 
Z62 
2.60 
2.54 
2.60 

Z64 
Z72 
2.72 
2.62 
2.54 

Z47 
2.38 
2.52 
2.23 
2.21 

2.60 
2.04 
2.45 
Z64 
2.52 

2.21 
10.40 
18.38 
20.75 
16.92 

7.55 

5.50 
10.80 
13.85 
10.52 

6.95 

6.05 
5.60 
5.08 
4.68 
5.60 

4.49 
4.15 
3.67 
3.35 
3.25 

3.12 
Z93 
2.72 
Z54 
7.95 

4.06 
3.01 
2.70 
2.54 
2.45 

2.21 
2.06 
4.44 
3.08 
2.72 

2.47 
Z25 
Z15 
1.96 
1.85 

1.77 
1.75 
1.77 
1.73 
1.70 

1.75 
1.89 
1.83 
1.85 
1.92 

1.87 
Z21 
2.12 
2.47 
Z80 

2.72 
2.80 
2.50 
2.43 
3.01 

4.78 
4.06 
2.38 
2.31 
1.94 
1.89 

1.83 
1.77 
1.77 
1.75 
1.58 

1.48 
1.38 
1.38 
1.52 
1.38 

1.30 
1.28 
1.35 
1.32 
1.35 

1.18 
1.12 
1.12 
1.35 
1.25 
1.32 
1.45 
1.58 
1.48 
1.40 

1.20 
1.35 
1.42 
L40 
1.48 
1.60 

1.42 

2. 

1.18 

) 

1.38 

4 

1.20 

S 

1.20 

• 

1.32 

7 

1.45 

1 

3.92 

9 

5.78 

U 

3.90 

11 

ZOO 

C 

1.98 

13 

1.68 

14 

1.55 

15 

1.42 

» 

1.32 

17 

1.60 

« 

1.52 

If. 

1.45 

a 

1.42 

a 

1.38 

a 

1.40 

a 

M 

1.45 
1.65 

fi. 

L78 

a 

1.80 

a 

1.50 

a 

1.88 

a 

3.22 

a 

a 

Nan.— No  gage  height  furnished  for  Sept.  30. 
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LZCKIVO  BIVSR  AT  OATAWBA,  KT. 

Location.— Abcmt  200  feet  below  Catawba  ford,  about  one-fourth  mile  north  of 
Catawba,  Pendleton  County.  Einkaid  Creek  entera  from  right  about  1,000  feet 
below  gage. 

Drainage  area. — 3,300  square  miles. 

Records  available. — July  14,  1916,  to  September  30, 1917. 

Gage. — Combination  elope  and  vertical  staff  on  south  bank  of  river  about  200  feet 
below  the  ford;  read  by  G.  A.  Frank.  Elevation  of  zero  of  gage  is  498.37  feet 
above  sea  level,  which  corresponds  approximately  to  69  feet  on  the  United  States 
Weather  Bureau  gage  on  Ohio  River  at  Cincinnati,  Ohio, 

Dmcharob  measurements.— Made  from  cable  about  500  feet  upstream  from  gage. 

Channel  and  control. — Bed  of  river  at  cable  is  mostly  ledge  rock.  The  banks 
are  heavily  wooded  above  an  elevation  of  about  7  feet  on  the  gage.  The  control 
is  a  rock  bar  just  below  the  mouth  of  Kinkaid  Creek;  probably  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period  of  records,  32.8 
feet  at  6  a.  m.  January  23,  1917  (discharge,  65,200  second-feet);  minimum  stage 
recorded,  0.80  foot  September  28,  1917  (dischaige,  89  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice  during  severe  wintere. 

Accuracy. — Stage-dischaige.relation  probably  permanent;  not  affected  by  ice  during 
year.  Rating  curve  fairly  well  defined  between  110  and  860  second-feet;  and  well 
defined  above  860  second-feet;  below  110  second-feet  the  curve  is  an  extension. 
Gage  read  twice  daily  to  hundredths.  Daily  dischaige  ascertaihed  by  applying 
mean  daily  gage  height  to  rating  table.    Records  excellent. 

Cooperation. — Base  data  furnished  by  United  States  Army  Engineers. 

Discharge  meoMwrementa  of  Licking  River  at  Catawba^  Ky.,  during  the   year  ending 

Sept,  SO,  1917. 

[Made  by  L.  M.  Crosley.] 


Date. 

Qaee 
height. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Date. 

Oace 
height. 

Dis- 
charge 

Oct     3 

Feet. 
1.26 
3.81 
3.68 
3.29 
13.55 
12.25 
11.85 

Seoft. 

146 

1,520 

1460 

1,080 

15,900 

13,400 

12,600 

Jan.  10 

Feet. 
9.07 
8.48 
31.95 
31.95 
32.45 
27.4 
26.3 

aee.-ft. 
8,250 
7,370 
51,200 
53,200 
54,800 
42,100 
39,300 

Jan.  34 

Feet. 
25.45 
21.20 
20.65 
19.00 
18.08 
14.65 

Stc-ft 
38,900 

24 

10 

25 

29,000 

24 

22 

25 

29,800 

25 

22 

26 

27,300 

Jan.    8 

23 

26 

25,000 

g 

24 

27 

18,200 

9 

24 

Daily  discharge,  in  second-feet,  of  Licking  River  at  Catawba,  Ky.,  for  the  year  ending 

Sept.  30,  1916. 


Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug.    Sept. 

1 

132 
132 
125 
125 
118 

662 
380 
360 
689 
2,480 

310 
1.830 
1,730 
3,840 
1,360 

900 
2,370 

900 
1,830 

580 

11 

1,360 

1,270 

900 

900 

1,020 

3,440 
5,510 
6,940 
5,510 
2,370 

342 
324 
139 
139 
132 

125 
125 
125 
132 
132 

21 

2,370 
1^830 
1  830 

939 

647 
360 
342 
342 
139 
132 

960         125 

2      

12. 

32 

939         125 

3 

13 J. 

23 

939         125 

4 

14 

125 
126 

125 
125 
125 
200 
939 

24 

900         118 

5 

15 

25 

900         11$ 

6      . 

16 

17 

26 

900         118 

7 

27 

589         112 

8 

18 

28 

360         113 

9 

19 

29 

342         118 

10 

20 

30 

324         125 

31 

334 
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Dahf  dw^utrgey  in  B&xmd-feetf  of  Licking  River  at  Catawba,  Ky,,for  the  year  ending  Sept. 

SO,  1917, 


Dty. 


3D 

n 


Oct. 


118 
118 
118 
125 
135 

125 
125 
118 
118 
US 

112 
112 
112 
112 
106 

112 
112 
112 
112 
324 

1,730 
2,840 
2,260 
1,360 
900 


360 
360 
399 
420 
324 


Nov. 


291 
234 
210 
189 
189 

189 
180 
170 
162 
170 

154 
154 
154 
170 
189 


189 
189 
189 
180 

170 
162 
189 
512 
360 

291 
342 
512 

487 
464 


Dec. 


399 
360 
360 
360 
442 

2,840 
4,570 
2,260 
1,540 
1.180 

900 
860 
W7 
5J*9 
589 

1,020 

1,360 

536 

512 

589 

512 
1,360 
5,930 
6,790 
7,370 

6,790 
36,700 
26,900 
21,000 
15,800 
12,000 


Jan. 


Feb.  Kar. 


130 
570 
600 
200 
700 

600 
500 
400 
000 
240 

830  I 
570  I 
840 
150  ! 
730  I 

370  I 
820 
600  ' 
370 
720 

700 
400 
700 
400 
500 

300 
100 
210 
660 
360 
230 


11,100 
19,900 
19,500 
21,800 


Apr. 


25,300  !l4 


370  120,800  l27, 
150  118,400  !20, 
370  -  "^   ■" 
370 
260 


21,400  ,16; 

30,900  13, 

30, 100  I  8, 

24,900  '  6, 

82,100  '  4 

40,500  I  3; 

41,100  3, 

32,300  3, 


20,800  ! 
14, 100 
10,200  I 
11,100 
9,290 

18,000 
21,000 
16,500 
23,500 
21.600 

18,800 
17,800 
13,000 
8,240 
5,930 
4,570 


860 
821 
711 
782 
821 


May. 


1,100 
1,540 
1,270 
1  lOO 
1,020 

860 
782 
711 
647 


589 
589 
618 
647 
647 

589 
536 
487 
442 


324 
324 
291 
291 

360 
40,700 
46,800 
81,700 
20,100 
17,600 


June.  I  July. 


18,800 
13,400 
10,000 
10,400  ' 
9,930 

7,080  I 
4,830 
6,790 
12,000 
8,980 

6,790 
5,090 
3,570 
3,440 
2,260 

2,150 
1,730 
1,360 
1,100 
1,020 

3,440 
4,570 
1,930 
1,180 
900 

647 

536 

487 

1,540 

2,600 


1,360 

1.540 

1,180 

618 

464 

399 
342 
306 
261 
234 

210 
200 
170 
170 
589 

2,720 
980 
442 
291 
248 

782 
2,150 
1,730 
1,440 
1,440 

1,020 
647 

1,180 
821 
536 


Aug. 


342 
261 
234 
210 
170 

170 
154 
139 
139 
132 

125 
112 
112 
139 
146 

146 
138 
125 
112 
106 

106 
118 
125 
125 
100 

100 
100 
89 
100 
154 
162 


Sept. 


189 
154 
154 
132 
112 

112 

112 

13,000 

10,900 

5,690 

3,320 

1,830 

1,100 

711 

487 


324 
276 
223 
200 

189 
210 
360 
234 
180 

170 
154 
154 
189 
170 


Monthly  discharge  of  Licking  River  at  Catawba,  Ky.,  for  the  years  ending  Sept.  SO, 

1916-17. 

[Drainat^e  area,  3,300  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Hun-off 
(depth  in 
inches  on 

drainage 
area). 


WylWl... 

^opt 

«pteniber. 


1916. 


October.... 
Nw«nber.. 
Dwtmber,. 
Janoary.... 

An 


1916-1917. 


i^:: 


%.v 

^^bist 


The  year. 


2,370 

125 

6,940 

118 

2,840 

112 

2,840 

106 

512 

154 

36,700 

360 

54,700 

1,730 

13,900 

1,360 

41,100 

4,570 

29,700 

711 

46,800 

291 

18,800 

487 

2,720 

170 

342 

89 

13,000 

112 

54,700 


690 

1,350 

582 


454 

241 

5,260 

14,100 

5,310 

20,100 

6,900 

5,610 

4,970 

802 

145 

1,380 


0.209 
.409 
.176 


.138 
.073 
1.59 
4.27 
1.61 
6.09 
2.09 
1.70 
1.51 
.243 
.044 
.418 


5,460 


1.65 


0.14 
.47 
.20 


.16 

.06 

1.83 

4.92 

1.68 

7.02 

2.33 

1.96 

1.68 

.28 

.05 

.47 


22.46 


Digitized  by 


Google 


80 


SUBFACB  WATER  SUPPLY,  1917,  PART  HI. 


SOITTH  FORK  OF  LXCKIVO  RXVZR  AT  HATSB.  KT. 

Location. — At  twonspan  steel  highway  bridge  at  Hayes,  Pendleton  County,  about 
2i  miles  south  of  Falmouth.   * 

Drainage  area. — ^922  square  miles  (measured  by  United  States  Engineer  Corps). 

Records  available. — July  7,  1916,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge;  read  by  J.  K.  Prazer. 
Sea-level  elevation  of  zero  of  gage,  540.10  feet. 

Discharge  measurements. — Made  from  upstream  side  of  bridge. 

Channel  and  control. — Bed  of  river  composed  of  ledge  rock;  banks  lined  with 
v^fetation.  Control  about  800  feet  below  gage;  probably  permanent.  Back- 
water b^:ins  to  affect  the  stage-discharge  relation  at  this  station  when  the  main 
Licking  River  reaches  a  stage  of  about  28  feet  on  the  gage  at  Falmouth. 

Extremes  op  stage. — ^Maximum  stage  recorded  during  year,  15.5  feet  at  7  a.  m. 
January  22;  minimum  stage  recorded,  0.20  foot  at  6  a.  m.  September  6. 

Ice. — Stage-discharge  relation  not  affected  by  ice  except  during  severe  winters. 

Accuracy. — Stage-discharge  relation  probably  permanent,  except  as  affected  by 
backwater  from  the  Licking.  Not  affected  by  ice  during  the  year.  Rating  curve 
not  yet  determined.    Gage  read  twice  daily  to  himdredths. 

Cooperation. — Base  data  furnished  by  United  States  Engineer  Corps. 

Discharge  meamremenU  of  South  Fork  of  Licking  River  at  Hayes,  Ky.y  during  the  year  end- 
ing Sept,  50,  1917, 
IMade  by  L.  M.  Grosley.] 


Date. 


Oct.  3 

Jan.  9 

10. 


Gage 
helglLt. 


Fut. 


3.66 
3.17 


Dis- 
charge. 


8ecM, 
17.4 
1,730 
1,240 


Date. 


Jan.  22. 
23. 


Oa« 
hei^t. 


Feet. 
14.0 
14.20 


Dis- 
charge. 


SecM. 
23,400 
22,900 


Date. 


Jan.  24. 
25. 


FeeL 
9.55 
4.67 


Dls- 
choTBe. 


— r- 

ate,-ft 

13,000 

3,300 


Daily  gage  height,  in  feet,  of  South  Fork  of  Licking  River  ^at  Hayes,  Ky,,  for  the  year 

ending  Sept,  SO,  1917. 


Day.  Oct.     Nov.     Dec.     Jan.      Feb.    Mar.     Apr.    ICay.    June.    July.    Aug.    Sept. 


1 
2 
3 
4 
5 

6. 
7. 
8. 
9. 
10. 

11 
12 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


0.65 
.59 
.62 
.56 
.52 

.60 
.53 
.57 
.60 
.60 

.64 
.53 
.45 
.43 
.40 

.38 
.35 
.31 
.71 

.87 

1.31 
1.26 
1.06 
1.08 
1.19 

1.10 
1.00 
.95 
.88 
.91 


0.79 
.68 
.61 
.53 
.52 

.51 
.53 
.56 
.59 
.57 

.56 
.57 
.57 
.58 
.57 

.55 
.55 
.52 
.54 
.52 

.53 
.56 
.71 
1.45 
1.23 

.94 
.85 
.76 

.77 
.73 


0.72 


.69 
1.15 

1.08 
2.34 
1.99 
1.72 
1.48 

1.37 
1.28 
1.13 
1.07 
1.14 

1.06 
1.15 
1.10 
1.06 
L07 

1.18 
1.82 
l.GO 
2.49 
3.72 

3.52 
1L82 
8.40 
7.08 
4.92 
3.65 


3.05 
2.73 
7.95 
6.48 
7.18 

6.92 
5.72 
4.32 
3.51 
3.11 

2.81 
2.53 
2.29 
2.12 
1.84 

1.88 
2.33 
2.35 
2.31 
Z16 

5.85 
14.68 
14.08 
8.73 
4.43 

3.68 
3.24 
3.26 
4.76 
3.41 
3.11 


2.80 
3.20 
3.28 
2.42 
3.26 

3.70 
3.83 
3.33 
2.94 

2.67 

2.57 
2.43 
2.17 
2.20 
2.05 

1.89 
1.93 
2.72 
4.06 
3.66 

3.46 
3.12 
4.83 
4.16 
3.96 

3.46 
3.42 
3.00 


3.46 
5.68 
4.96 
6.36 
6.66 

5.13 
4.63 
6.39 
9. 09 
8.02 

6.39 
10.82 
11.19 
8.47 
6.87 

5.02 
4.25 
3.82 
3.77 
3.22 

6.87 
7.39 
5.22 
6.97 
6.65 

4.62 
4.77 
3.67 
3.41 
2.96 
2.67 


2.89 
11.17 
7.99 
5.29 
5.77 

&42 

6.49 
4.79 
4.27 
3.77 

3.31 
3.02 
2.74 
2.60 
2.38 

2.30 
2.15 
2.04 
1.93 
1.81 

t72 
1.65 
1.56 
1.50 
t44 

1.46 
1.37 
1.27 
1.42 
1.54 


1.70 
1.57 
1.48 
1.35 
1.41 

1.35 
1.35 
1.31 
1.22 
1.17 

1.17. 
1.17 
1.25 
L32 
1.20 

1.17 
1.05 
1.07 
1.03 
.97 

.89 
.92 
.88 
.86 
.91 

1.00 
13.36 
13.66 
7.58 
4.76 
3.46 


4.81 
4.41 
4.06 
3.78 
3.13 

2.61 
2.33 
3.96 
6.24 
4.48 

3.94 
3.12 
2.62 
3.17 
2.36 

2.51 
2.17 
1.93 
1.67 
1.60 

1.51 
1.51 
1.98 
1.63 
1.46 

1.19 
1.11 
1.04 
1.08 
L09 


1.07 
2.35 
1.81 
1.28 
1.08 

1.00 
.94 
.88 
.83 
.79 

.75 
.70 
.66 
.66 
.76 

1.61 
LIO 
.88 
.78 
.72 

.67 
.75 
1.45 
t28 
1.72 

1.74 
1.31 
L29 
1.17 
1.05 
.96 


ass 

.74 
.60 
.66 
.60 

.57 
.54 
.53 
.52 
.53 

.52 
.52 
.51 
.45 
.52 

.65 
.53 
.43 
.42 
.37 

.31 
.41 

.53 
.49 
.41 


.36 
.39 
LOO 


a67 
56 

.46 
.39 
.33 
.24 
.2S 
173 
4.73 
3.34 

3.06 
L51 
L36 
L07 
.99 


.74 
.61 
.50 

.86 
.46 
.58 
.70 
.65 

.64 
.47 
.42 
.39 
.44 
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MIAHI  BIVSB  BASIN. 
MIAXI  BZVXB  AT  8IDHST,  OHIO. 

Location.— At  North  Street  Bridge,  Sidney,  Shelby  County,  Ohio. 

Draikagb  arba. — 555  square  milee. 

Bsoosofl  AVAILABLE. — February  1,  1914,  to  September  30,  1917. 

Gagb.— Vertical  staff  attached  to  downstream  side  of  west  abutment;  read  by  H.  B. 
Blake.    Elevation  of  zero  of  gage,  926.46  feet  above  mean  sea  level. 

Dbchabob  mbasurements. — Made  from  downstream  side  of  the  bridge  at  the 
gage,  from  the  upstream  side  of  highway  bridge  about  1,000  feet4>elow  the  gage, 
or  by  wading. 

CHANNEL  AND  CONTROL. — Shift  duriug  floods.  Foliage  along  the  banks  may  cause 
some  backwater  at  high  stages. 

ExTRBiffEs  OP  STAGE. — The  flood  of  March-April,  1913 — the  highest  known  to  have 
occurred  at  this  station — reached  a  stage  March  25  represented  by  17.9  feet  on  gage. 

IcB.— Stage-dischaige  relation  may  be  affected  by  ice  during  short  periods. 

Regulation. — A  small  power  plant  a  short  distance  above  the  gage  draws  water 
from  the  Miami  &  Erie  Canal  feeder  (see  *' Diversions"),  and  discharges  it  into 
die  river  above  the  gage.  Another  power  plant  takes  water  from  Tawawa  Creek 
and  dischargee  it  into  the  river  above  the  point  of  control,  which  is  just  below  the 
gage;  this  power  plant  is  not  in  operation  during  the  greater  part  of  the  summer 
for  lack  of  water.    The  flow  is  practically  unregulated  by  these  power  plants. 

Di?BB8ioN8. — Water  to  feed  the  Miami  &  Erie  Canal  is  diverted  from  the  river  at 
Port  Jefferson,  but  a  part  of  it  is  returned  to  the  river  above  the  gage.  The 
amount  diverted  past  the  gage  may  be  a  large  proportion  of  the  low-water  flow 
at  the  gage.    Water  diverted  is  not  included  in  the  table  of  daily  discharge. 

Accuracy. —  Stage-discharge  relation  practically  permanent;  not  seriously  affected 
by  ice  during  the  year.  Measurements  in  1917  indicate  a  shift  in  stage-dischaige 
rdation  and  do  not  cover  sufficient  range  in  stage  to  define  a  rating  curve.  Gage 
read  once  daily  to  tenths. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau 
and  results  of  discharge  measurements  by  the  Miami  Conservancy  District. 

DMarge  mefUuremerUa  of  Miami  River  at  Sidney y  OhiOf  during  the  year  ending  Sept,  SO, 

1927. 


1 
Bite.  '          Madeby- 

Oaae 
hei^t. 

Dte- 
charge. 

Date. 

Madeby— 

be^^t. 

Dis- 
charge. 

£1 

Mqr  15 

H.  R.  Daabenspeck. . 

O.N.BurreU 

H.  R.  Daabenspeck. . 

Feet. 
-0.90 
L25 
-  .15 

8ee.'fi. 
42.0 
536 
141 

June    4 

4 
Aug.  16 

H.  R.  Daubenspeck- . 

do 

O.N.BurreU 

Feet. 
-a  02 

-  .02 

-  .95 

147 
43.8 

I>iKkarge  meastarements  of  Miami  A  Erie  Canal  feeder  at  Sidney,  OkiOy  during  the  year 

ending  Sept.  SO,  1917. 


Btte. 

Ifadeby— 

fa^t. 

Dis- 
charge. 

Date. 

Madeby- 

Oaee 
he^t. 

Dis- 
charge. 

Oct  SB 

H.  R.  Danbensoeck 

Feet. 

8ec4i. 
al9.0 
17.2 

May  15 
Aug.  16 

n.  R.  Daubenspeck. . 

Feet. 

'"■t; 

Ms.   R 

O.N.BurreU   \7.... 

O.N.BurreU 

22.5 

a  Downstream  side  of  Ckxirt  Street  bridge. 
115805*— 2(V-WBP  453 6 
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Daily  gage  heighl,  infeet^  of  Miami  River  at  Sidney,  Ohio,  far  the  year  ending  Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.2 
.0 
.0 
.0 
.0 

.1 
\0 
.1 
.1 
.1 

.0 
.0 

-  .6 

-  .7 

-  .7 

-  .7 
-1.0 
-1.1 
-1.1 
-1.0 

-  .7 

-  .8 

-  .9 
-1.0 
-l.O 

-  .9 
-1.0 

-  .9 
-1.0 
-1.1 
-LI 

-LO 
-1.1 
-LI 
-LI 
-LI 

-LO 
-LO 
-LI 
-LI 
-LO 

-LO 
-LI 
-LI 
-LO 
-LI 

-LI 
-LI 
-LO 
-LI 
-LI 

-LI 
-LO 

-  .9 

-  .6 

-  .7 

-  .9 

-  .9 

-  .9 

-  .8 

-  .9 

-a9 

-LO 

L4 
LO 

-a  3 

-  .4 

-  .4 

-  .5 
L8 

3.8 
3.2 
2.2 
L6 

L3 
LO 
.8 
.7 
.6 

.4 

.3 
.3 
.3 
.3 

.8 
L5 
Z8 
2.0 
L6 

L3 
LI 

.8 
.6 
L7 
L4 

L9 
L5 
L2 
L2 
2.1 

1.4 
L2 
LO 
LO 

.8 

.8 
.8 
.7 
.7 
.7 

.5 
.0 

-  .3 

-  .3 
2.0 

L7 
L4 
L5 
2.8 
L9 

L2 
L4 
L2 

0.8 
.6 
.3 
.1 
.0 

-  .2 

-  .2 

LO 
L3 
L2 

L8 
3.2 
3.0 
6.1 
4.7 

3.2 
Z2 

L8 
L2 
LO 

L5 
L7 
L3 
2.7 
2.5 

L6 
L2 
LO 
.7 
.4 
.2 

0.3 
L4 
2.5 
2.5 
2.6 

2.6 
2.5 
L6 
LI 

.      .8 

.7 
.6 
.4 
.2 
.2 

.1 

-  .1 
.0 
.1 
.1 

-  .1 

-  .2 

-  .3 

-  .3 

-  .1 

-  .1 
.1 

-  .1 

-  .2 

-  .2 

0.8 
L5 
.9 
.6 
L9 

Zl 
L5 
L2 
LI 

.8 

.3 
.2 
.0 

-  .1 

-  .2 

-  .8 
-.4 

-  .6 
-.6 
-.6 

-  .4 

-  .4 

.9 
.5 

-  .1 

-  .2 
L2 
LI 
L6 

^  .6 
.8 

L4 

.8 

-  .1 

.0 

.0 

.8 
L6 
L2 
.8 
.8 

.LO 
.0 
.9 
.9 
.6 

.0 
.1 
.1 
.0 
.3 

-.2 
-.2 
-.8 

L6 
LO 

.6 
.9 
.8 
3.9 
Z6 

L3 
.9 

LO 
.5 
.2 

-  .3 

-  .6 

-  .4 
.1 
.1 

,1 

-  .4 

.0 
6.5 

4.8 

3.6 
3.7 
2.2 
2.0 
.9 

.6 

.8 

.0 

-.2 

-  .4 

L4 
LO 
.9 
.6 
.7 
.6 

as 

.0 

-  .2 

-  .8 
-LO 

-LO 
-.9 
-LO 

-  .9 

-  .9 

-LO 

-  .9 
-LO 
-LO 
-.9 

-  .9 
-LO 
-LO 
-LI 
-LO 

-  .9 

-  .8 

-  .9 
-.9 

-  .9 

-  .9 
-LO 
-LO 
-LO 
-LO 

-  .9 

-0.9 

2 

-L2 

3 

-LI 

4 

-L2 

5 

-LO 

6 

-  .0 

7 

-  .8 

8 

-  .8 

9 

.9 

10 

-LO 

11 

-L2 

12 

13 

-LI 
-LO 

14 

-LO 

15 

-L2 

16 

-LS 

17 

-L4 

18 

-L5 

19 

-L5 

20 

-L4 

21 

22 

-L3 
-L2 

23 

24 

25 

26 

-L2 
-L2 
-LI 

-LO 

27 

-LO 

28 

— LO 

29 

-LO 

30 

-LO 

31 

MIAMI  RIVER  AT  PIQT7A,  OHIO. 

Location. — ^At  North  Main  Street  Bridge  at  Piqua,  Miami  County. 

Drainage  area. — 842  square  miles  (determined  by  Morgan  Engineering  Co.). 

Records  available. — October  1,  1913,  to  June  30,  1914;  October  1,  1914,  to  Sep- 
tember 30, 19 17 .  The  United  States  Weather  Bureau  has  obtained  daily  gage  read- 
ings since  January  1,  1911,  and  flood  stages  January  1, 1907,  to  December  31, 1910. 

Gage. — ^Mott  gage;  read  by  V.  D.  Crist.    Sea-level  elevation  of  zero  of  gage,  849  feet. 

Discharge  measurements. — ^Made  from  upstream  side  of  highway  bridge  about 
3,000  feet  below  gage,  or  by  wading. 

Channel  and  control. — Control  shifts  somewhat  during  floods. 

Extremes  op  stage. — Flood  of  March- April,  1913,  highest  known  at  station,  reached 
stage  of  23.3  feet  March  25,  referred  to  gage  datum. 

Ice. — Stage-discharge  relation  affected  by  ice  during  winters. 

Diversions. — Water  from  Miami  &  Erie  Canal  feeder  is  taken  from  the  feeder  in 
hydraulic  canal  and  carried  through  a  siphon  imder  Loramie  Creek,  thence  along 
the  edge  of  the  hills  to  Piqua,  where  it  is  used  for  power.  It  is  dischaiged  into 
the  canal  about  a  mile  below  the  gage.  In  addition,  water  is  diverted  from  the 
river  into  the  lower  canal  level  about  3  miles  above  the  gage.  The  total  diversion 
is  therefore  the  flow  in  the  "hydraulic"  plus  the  flow  in  the  canal  opposite  the 
gage.  There  has  been  practiodly  no  flow  in  the  canal  since  the  banks  were 
washed  out  February  1,  1916. 

Regulation. — Water  is  discharged  from  power  plants  into  the  river  above  the  gage, 
but  the  effect  of  the  regulation  is  not  appreciable. 
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AccuBACT.-^tage-dischaige  relation  conmdered  permanent  during  1916  and  1917; 
jsobAbly  affected  by  ice  during  parts  of  December,  January,  and  February  of 
these  two  years,  although  none  was  reported .  Rating  curve  ^ly  well  defined  be- 
tween 20  and  20,000  second-feet,  beyond  these  limits  the  curve  is  an  extension. 
Gage  read  daily  to  tenths.  Gage-height  record  previous  to  October  1,  1914, 
unreliable.  Records  October  1,  1915,  to  September  30,  1917,  considered  good, 
except  for  puis  of  the  winter  months  when  affected  by  ice. 

GooPBRiTioN. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau. 
Results  of  discharge  measurements  furnished  by  the  Miami  Conservancy  District. 

DMofge  meaguremenU  of  Miami  River  at  Piqua,  OhiOf  during  the  year  ending  Sept. 

SO,  1917. 


Dtto. 

Madeby- 

Oftge 
bdiht. 

I>is- 
charge. 

Date. 

ICadeby- 

hdi^t. 

Dis- 
charge. 

Ort.  J7 
Mtf.    9 

H.  R.  Dmibenspeck. . 

G.N.BurreU 

ILR.  Dauboi^peck.. 

Feet. 
0.90 
2.12 
1.21 

916 
185 

June  30 
July  26 
July  27 

H.  R.  Daubenspeok.. 
B. E.  Jones 

Feet. 

3.68 
2.08 
1.76 

Set.-fL 
3,080 

788 

M.7  16 

O.N.  Burrell 

bbi 

DMarge  meaewemenU  of  hydraulic  canal  at  Piqua  Ohio^  during  the  year  ending  Sept. 

SO,  1917. 


by- 


Dls- 
charge. 


Date. 


Made  by- 


height. 


Dis- 
charge. 


Oct  36 
Mar.    9 


H.  R.  Dftubenspcck. 
G.N.  BurreU 


Feet. 


8ee-ft. 
026.9 
038.6 


May   16 
Aug.  16 


H.  R.  Daubenspeok. 
O.N.  BurreU 


Feet. 


See.'fl. 
a  26.8 
6  2.9 


«  At  Picoeer  Pole  &  Shaft  Co.,  South  Main  Street. 


^  Upstream  side  of  Wood  Street  Bridge. 


DaU^  ditdiargey  in  second-feetf  of  Miami  River  at  Piqua,  Ohio,  for  the  years  ending  Sept. 

SO,  1916-17. 


Day. 


Oct.     Nov.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept 


1915-16. 

C'.'.'.'.'.V. 

X 

4 

i. 

« 

7 * 

8 '*** 

• 

U */. 

u 

u. ;* 

13 

II "" 

15 ;;; 

K 

17 "*' 

IS. ;**' 

tt '• 

D ;;;;; 

a 

a.....'."" 

a •*' 

u *'•• 

8 :;;;; 

«... 

17... 

»... 

».... 

».... 

n.... 


866 

1,000 

760 

658 


S56 

556 
460 
460 
370 

370 
300 
214 
300 
1,000 

866 

658 

1,830 

2,570 

1,830 

1,330 
976 
760 
658 
556 

556 

460 
370 
300 
214 
196 


153 

118 
118 
90 
90 

90 
90 
90 
90 
90 

90 
90 
00 


1,580 
2,230 

1,830 

1,450 

1,200 

976 


780 
65S 
460 
300 
244 


196 
153 
153 
153 
153 

153 
244 
196 
153 
118 

90 
90 
90 
90 
90 

90 

153 

2,570 

1,960 

1,580 

1,200 
760 
658 
4G0 

1,700 

3,230 
1,060 
1,580 
1,060 
2,230 
2,230 


3,800 
20,000 
13,000 
7,620 
4,900 

3,800 
2,040 
2,230 
1,830 
1,450 

1,580 
3,140 
9,300 
6,220 
2,750 

1,960 

1,450 

1,030 

760 

760 

976 
3,800 
2,750 
2,000 
1,700 

1,330 
1,330 
2,000 
2,570 
7,140 
17,000 


13,300 
6,440 
3,800 
2,390 
1,830 

1,580 
1,330 
1,090 
1,200 
866 

556 
460 
806 
658 
4(30 


866 
976 
976 
976 

866 

058 

866 

1,090 

1,330 

1,090 
866 
658 
460 


300 
244 
196 
196 
556 

460 
3,140 
3,800 
2,940 
2,090 

1,580 
1,200 

866 
760 
658 

556 
556 
556 
460 
460 

460 
6,660 
8,100 
5,340 
3,360 

2,750 
12,200 
10,300 
5,780 
3,800 
2,940 


2,230 
1,580 

976 
1,090 

976 

760 
658 
556 
658 
976 

1,330 

1,090 

976 

806 
760 

6!» 
556 
370 
800 
244 

2,230 

1,700 

1,330 

976 

658 

658 
2,090 
2,090 
1,830 
1,330 


866 
556 
556 
1,460 
976 

760 

22,100 

9,060 

4,460 

2,570 

1,960 

1,330 

866 

760 

556 

556 
370 
370 
300 
244 

244 
300 
460 
370 
300 

244 
244 
300 
976 
760 
556 


460 
370 
370 
300 
300 

556 

076 

1,700 

1,450 

1,090 

866 
760 
658 
460 
370 

370 
460 
760 
976 
658 

658 
2,230 
1,700 
1,090 

760 

460 
300 
244 
196 
153 


118 
118 
118 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 


68 


30 
153 
153 
153 
153 


153 
118 
118 
90 
90 

2,390 
244 
153 
118 
118 

118 
90 
90 
90 

118 

118 
153 
153 
153 
153 

153 
153 
153 
196 
196 

153 
153 
244 
370 
244 
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SURFACE  WATER  SUPPLY,  1917,  PART  IH. 


Daily  diBcharge  in  uoomd-fut,  of  Miama  River  at  Piqua,  OkiOf/or  the  yean  ending  Sept 

SO,  i9id-17— Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1916-17. 
1 

196 
196 
153 
153 
153 

153 

118 
118 
118 
118 

90 
90 
90 
90 
68 

68 
68 
68 
08 
90 

153 
118 
90 
68 
68 

68 
51 
51 
39 
39 
39 

51 
51 
51 
51 
51 

51 
51 
51 
51 
68 

68 
68 
68 
90 
90 

90 
90 
68 
68 
68 

68 
68 
68 
90 
90 

68 
68 
68 
68 
68 

68 
68 
68 
68 
90 

153 
800 
300 
800 
800 

300 
300 
300 
244 
244 

196 
153 
153 
153 
153 

153 
153 
153 
153 
153 

153 
153 
1,330 
866 
556 
400 

300 
244 
196 
196 
1,450 

5,120 
3,360 
2230 
1580 
1.330 

1,090 
866 
556 
370 
300 

244 
244 
244 
244 
244 

244 

556 

1,700 

1,450 

976 

556 
370 
300 
300 
1,580 
1,700 

2,090 

1,700 

1330 

976 

760 

658 
656 
460 
4G0 
370 

370 
370 
870 
370 
370 

370 
870 
370 
370 

058 

760 

556 

658 

8,140 

i;830 

1,580 

1,330 

976 

760 
556 
370 
244 
196 

196 
244 
658 
866 
760 

970 
3,580 
2,760 
9,060 
5,560 

8,140 

1960 

1330 

866 

556 

976 

1,090 

'760 

2,570 

2,230 

1.830 
1,330 
866 
556 
370 
244 

244 

y^ 

1,960 
1,580 

2,570 

1960 

1,450 

976 

658 

4fO 
370 
300 
244 
214 

196 
196 
300 
300 
244 

244 
196 
153 
196 
244 

556 
370 
300 
244 
196 

1,450 
1330 
'866 
556 
2,390 

2,570 

1,700 

1,200 

760 

400 

300 
244 
196 
153 
153 

118 
118 
118 
118 
90 

196 
550 
1,090 
658 
370 

196 
300 
658 
1,200 
760 
400 

658 
460 
300 
196 
153 

244 
1,090 
'760 
370 
658 

658 
460 
300 
300 
244 

244 
244 
196 
196 
196 

153 
153 
244 
1,700 
976 

556 

244 

658 

5,560 

3,140 

1,700 

1,090 

'658 

244 

153 

118 
118 
658 
370 
244 

153 

118 

118 

11,400 

7,380 

5,340 
3,580 

i;9eo 

1,450 
1.090 

700 
460 
300 
244 
244 

556 

460 
370 
300 
244 
244 

153 
118 
90 
90 
90 

06 
68 
68 
68 
68 

68 
08 
08 
68 
68 

68 
66 
68 
68 
68 

68 
68 
90 
118 
90 

68 
68 
68 
68 
68 
OS 

68 

2 

51 

3 

51 

4 

51 

5 

51 

6 

51 

7 

68 

8 

66 

9 

68 

10 

68 

11 

68 

12 

68 

13 

68 

14 

51 

15 

51 

16 

51 

17 

51 

18 

51 

19 

51 

20 

51 

21 

51 

22 

68 

23 

51 

24 

51 

25 

£1 

26 

51 

27 

51 

28 

68 

29 

51 

30 

51 

31 

Monthly  discharge  of  Miami  River  at  Pigua,  Ohio,  for  yean  ending  Sept,  SO,  1916-17, 


Month. 

Discharge  in  seoond-feet. 

Month. 

Discharge  in  seocmd-feet. 

Minimum. 

Mean. 

VnTJnrnim. 

Mean. 

1915-16. 

October 

November 

December 

January 

February 

2,570 

2,230 

2,570 

20  000 

13,300 

12,200 

2,230 

23,100 

2,230 

^118 

153 

2,390 

196 

68 

90 

760 

460 

196 

244 

244 

153 

68 

39 

90 

739 

473 

821 
4,300 
1,700 
2,690 
1,080 
1  790 

723 
84.2 
71.9 

228 

1916-17. 

October 

November 

December 

January 

February 

March 

196 

90 

1,330 

5;  120 

3,140 

9,060 

2,570 

2,570 

6,560 

11,400 

153 

68 

39 
51 
68 

196 
370 
196 
153 
90 
153 
118 
68 
51 

98.4 
67.3 

264 

972 

864 
1.530 

685 

April 

April 

MSy.;::: 

Mky...!!!! 

688 

JflllA  -  -  - 

June 

710 

July 

July 

1,360 

August...!!.!!. 

September 

Aui!i»t 

September 

The  year. 

77.5 
56.7 

The  year. 

22,100 

39 

1,230 

11.400 

39 

615 

MIAMI  BIVEB  AT  TADMO&.  OHIO. 

Location. — At  National  Road  bridge  at  Tadmor,  Montgomery  County,  about  4f  mileB 
below  mouth  of  Honey  Creek,  which  enters  from  left. 

Drainage  area. — 1,130  square  miles  (determined  by  Morgan  Engineering  Co.). 

Records  available. — January  1, 1914,  to  September  30,  1917. 

Gage. — Vertical  staff  in  two  sections;  read  by  E.  J.  Shepard.  Sea-level  elevation 
of  zero  of  gage,  763.68  feet. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge  at  gage  or  by  wad- 
ing. 
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Cbaknil  and  control. — MtLy  ahift  slightly  during  floods. 

ExTUDfxs  OP  aTAOE.— Highest  stage  known,  25.4  feet,  occurred  March  25, 1913. 

Ici.^tage-discha];ge  relation  may  be  affected  by  ice  for  short  periods  during  severe 
winteiB. 

DzTEBSioNS. — None.  All  the  water  diverted  into  Miami  dc  Erie  Canal  is  wasted 
into  the  river  several  miles  above  Tidmor. 

AccuBACT. — Stage-dischaige  relation  practically  permanent;  probably  affected  by 
ice  to  some  extent  during  December  14-27,  January  14-27,  and  February  2M9. 
Rating  curve  well  defined  between  99  and  11,000  second-feet  and  extended 
beyond  these  limits.  Gage  read  daily  to  tenths.  Low-water  readings  are  liable 
to  be  in  eaxxr  as  they  do  not  check  closely  with  hydrpgrapher*s  readings.  Daily 
diKhaige  ascertained  by  applying  daily  gage  height  to  rating  table. 

The  daily  dischaige  as  computed  by  the  Miami  Conservancy  District  is  published. 
During  rises  additional  gage  readings  are  made  and  are  used  in  determining  the 
duly  dischaige  instead  of  using  the  regular  gage  reading  alone.  In  the  table  of 
monthly  dischaige,  the  mftyimym  daily  dischaige  for  many  months  is  the  dis- 
diaige  corresponding  to  a  special  gage  reading  and  not  to  the  gage  reading  taken 
at  the  regular  time.  Records  good  except  for  periods  of  very  low  water  or  as 
affected  by  ice. 

CoopiRATiON. — Gage-hei^t  record  furnished  by  the  United  States  Weather  Biueau. 
Results  of  dischaige  measurements  and  daily  dischaige  furnished  by  the  Miami 
Conservancy  District. 

Diadurge  meoMuremtnU  of  Miami  River  at  Tadmor,  Ohio,  during  the  year  ending  Sept, 

SO,  1917. 


DMt. 

Itodeby- 

bd^ 

Dl». 
Charge. 

Date. 

Made  by— 

beigE^t. 

Dls- 
charge. 

Not.  1 
Vv.  10 

H.R.I>aobenspeck.. 
G.N.BmreU 

FeH, 
1.75 
3.72 

i,aoo 

May  17 

Aug.  10 

H.  R.  Daubenspeck.. 
a.N.BurreU..\V.... 

Feet, 
2.5 
1.06 

Sec-fi. 

400 
153 

vQu^  QHMchcorge^  vt^ 

of  Miami  River,  < 
Sept.  SO^  1917 

It  Tadmor, 

Ohio,, 

for  the  year  ending 

Dtf 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

968 
268 
268 

ao6 

305 

268 

368 
268 
268 
268 

268 

268 
232 
232 
232 

232 
232 

268 
268 
268 

268 
282 
232 
232 
232 

282 
232 
282 
232 
232 
232 

232 
232 
232 
232 

190 

190 
100 
100 
100 
100 

100 
160 
160 
160 
160 

143 
143 
143 
143 
U7 

117 
117 
143 
143 
143 

143 
143 
143 
100 
100 

160 
100 
100 
100 
100 

100 
268 
344 
844 
844 

844 
844 
844 

306 
805 

805 
305 
805 
305 
305 

305 
305 
305 
205 
806 

805 
647 
1,430 
1,310 
1,040 
1,040 

530 
477 
431 
850 
1.600 

7,560 
4,880 
3,170 
2,310 
1,010 

1,030 
1,840 
1840 
3,020 
2)030 

2,020 
2,030 

2,020 

2,020 
2,380 
2,380 
2380 
2,380 

2,380 

?,380 

1360 

'071 

710 

710 

1,680 

l^ 

2,780 
2,780 

2,780 
?780 
?780 
3,780 
2,780 

2,780 
2,780 
2,780 
2,780 
2,780 

2,780 
3,780 
2,780 
2780 
1,360 

1,680 
'013 
1,850 
3,850 
3,040 

1,600 
1,360 
1:200 

071 
710 

no 

640 
640 

477 
431 
530 
530 
530 

006 
5,090 
4  500 
12,000 
8,100 

4,570 
3,110 
1,010 
1,200 
071 

1,040 

1,510 

1,460 

3,030 

3,100 

2,040 

1,040 

710 

640 

530 

431 

640 
1,230 
3,220 
2,570 
2,120 

3,860 
1,000 
1,440 
1,040 
1,040 

640 
530 

T|77 
431 
887 

344 
344 
344 
305 
268 

232 
232 
233 
232 
268 

805 
305 
305 
268 
268 

1,260 
2,040 
1,500 
1,360 
2,680 

8,100 
2  570 
1,600 
1,170 
763 

086 
530 
387 
305 
268 

232 
160 
100 
100 
100 

203 
441 
036 
000 
454 

887 
800 
834 
1,840 
757 
487 

876 
1,050 
822 
520 
632 

056 

1,490 

1,060 

573 

646 

477 
387 
431 
640 
772 

477 
431 
431 
387 
305 

199 
199 
344 
530 
477 

477 

477 

670 

5,570 

4,780 

2,830 

1,700 

530 

431 

387 

431 
649 
477 
431 
387 

344 

477 

665 

5,660 

8,170 

5,980 
4,420 
3,280 
2,680 
1,030 

1,040 
772 
640 
477 
477 

530 
640 
560 
530 
477 
431 

431 
387 
344 
305 
100 

160 
143 
117 
143 
160 

160 
160 
143 
143 
143 

143 
117 
117 
117 
05 

05 
143 
199 
232 
199 

143 
117 
143 
100 
268 
100 

143 

X. 

143 

3 

160 

4 

100 

5 

160 

• :.... 

143 

7 

143 

1 ;; 

143 

• 

143 

10, "... 

143 

n 

117 

0 ..::. 

117 

n 

117 

14 ;:;•• 

117 

15 ; 

117 

w 

117 

17 ; 

117 

tt...    

117 

»..  

143 

» WWW." 

143 

» ,. 

143 

a WW' 

117 

0 

177 

>4 ;;•'•* 

117 

» ;; 

117 

» 

143 

»..    

148 

»..:::::: 

143 

» 

117 

»...  

117 

a....:: 
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SURFACE  WATER  SUPPLY,   1917,   PART  III. 


Monthly  discharge  of  Miami  River  at  Tadmor,  Ohio^  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  1,130  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum, 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

305 

232 

0  2,080 

o  0,280 

0  4,530 

0  14,700 

0  3,080 

o 3,380 

o«,000 

o  0,460 

431 

199 

232 
117 
160 
6344 
6004 
431 
232 
160 
100 
344 
05 
117 

253 

170 

417 

2,030 

2,410 

2,100 

862 

027 

003 

1,560 

184 

134 

0.224 
.150 
.360 
1.80 
2.13 
1.86 
.763 
.820 
.700 
1,38 
.163 
.110 

a26 

November 

.17 

December 

.43 

January 

2.08 

February 

2.22 

March. 

2.11 

April 

.85 

May 

.05 

June 

.89 

July 

1.50 

August 

.19 

September 

.13 

The  year 

0  14,700 

05 

001 

.877 

11.90 

o  Maximum  discharge  determined  from  special  reading. 
6  Minimum  discharge  determined  from  special  reading. 

MIAMI  BIVSB  AT  DAYTON.  OHIO. 

Location. — ^At  Main  Street  Bridge,  Dayton,  Montgomery  County,  about  half  a  mile 
below  mouth  of  Mad  River  and  1  mile  above  mouth  of  Wolf  Creek. 

Drainage  area. — ^2,520  square  miles  (detcnnined  by  Miami  conservancy  district). 

Records  available.— March  18,  1905,  to  December  31,  1909;  April  1,  1913,  to  Sep- 
tember 30,  1917. 

Gage. — ^Vertical  staff  attached  to  downstream  end  of  first  pier  from  left  bank;  read 
by  C.  E.  Wilson.    Sea-level  elevation  of  zero  of  gage,  723.73  feet. 

Discharge  measurements. — ^Made  from  bridge. 

Channel  and  control. — Control  apparently  shifts  considerably  at  high  stages  and 
not  so  much  at  low  stages.  Weeds  in  the  channel  sometimes  affect  stage-discharge 
relation. 

Extremes  op  stage. — ^The  flood  of  March-April,  1913,  reached  a  stage  of  29.0  feet  on 
March  26,  as  determined  by  the  Miami  Conservancy  District. 

Ice. — Ice  may  affect  the  stage-discharge  relation  during  severe  winters. 

Diversions. — ^A  power  plant  about  a  mile  above  the  station  may  divert  water  around 
the  section,  and  a  dam  on  Mad  River  about  2  miles  above  the  station  diverts 
water  into  the  Miami  &  Erie  Canal. 

Accuracy. — Stage-discharge  relation  not  permanent;  probably  affected  by  ice  during 
the  latter  part  of  December  and  the  first  part  of  February.  Additional  measure- 
ments needed  in  order  to  define  curve  for  1917.    Gage  read  daily  to  tenths. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau. 
Results  of  discharge  measurements  furnished  by  the  Miami  Conservancy  District. 

Discharge  measurements  of  Miami  River  at  Dayton^  Ohio,  during  the  year  ending  Sept. 

SO,  1917. 


Date. 

Madoby- 

Ga*» 
height. 

Dis- 
charge. 

Mar.  30 

0.  N.  Burrell 

Feet. 
2.68 
3.SS 
6.76 

Six.-ft. 
2,170 

May  31 

H.  R.  Daubenspeck 

2  030 

June  30 

O.N.  Burrell 

8,140 
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IHmkrge  nuaturemenU  of  Miami  and  Erie  Canal  at  Dayton,  Ohio,  during  the  year  end- 
ing Sept,  SO,  1917. 


Date. 

liAdeby— 

O&ge 

height. 

Dte- 
charge. 

Mar    2 

O.N.Burrell 

Feet. 

Sec.-ft, 
a  120 

24 

H.  R.  I>aiibeiui>eok 

aOO 

i 



o  Warren  Street  bridge. 

DaUy  gage  height,  in  feet,  of  Miami  River  at  Dayton,  Ohio,  for  the  year  ending  Sept. 

SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2 

3 

4 

1.2 
.9 
.9 
.9 
.9 

.9 

.9 

.9 

1.0 

1.0 

.9 
.9 
.9 
.9 

.8 

.8 
.8 
.8 
.8 
1.0 

1.0 
.9 
.9 
.9 
.8 

.8 
.7 
.7 
.7 
.7 
.7 

0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.6 

:? 
1:J 

1.0 

.9 

.9 

1.0 

1.2 

0.9 
.9 
.9 
.9 

1.0 

1.0 
1.0 
1.2 
1.3 
1.3 

1.3 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.8 
3.0 
2.9 
2.2 
1.9 

.1.6 
1.6 
1.5 
1.5 
5.0 

8.9 
6.4 
4.9 
4.0 

3.8 

3.6 
2.9 
2.5 
3.1 

2.8 

3.5 
3.6 
3.6 
3.4 
3.0 

2.1 
3.9 
4.1 
3.8 
3.1 

2.7 
2.1 
2.2 
2.1 
3.5 
4.0 

3.9 
3.8 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
3.8 

3.4 
2.7 
2.6 
2.4 

1.8 

1.7 
1.7 
1.6 
1.6 
2.1 

2.7 
2.5 
2.4 
5.5 
4.1 

3.1 
2.9 
3.0 

2.7 
2.3 
3.0 
2.5 
2.0 

1.8 
1.7 
2.0 
2.9 
2.8 

2.9 
6.4 
5.1 
10.5 

8.7 

6.0 
4.9 
4.3 
3.5 
3.0 

3.0 
3.8 
3.5 
5.4 
5.0 

4.1 
3.6 
3.1 
2.7 
2.5 
2.3 

2.2 
3.0 
5.4 
4.4 
3.9 

5.1 
4.6 
4.2 
3.4 
3.0 

2.8 
2.6 
2.4 
2.3 
2.2 

2.1 
1.9 
2.1 
3.2 
2.7 

2.8 
2.8 
2.1 
2.0 
2.4 

2.7 
2.9 
2.5 
2.3 
2.2 

3.0 
4.7 
3.6 
2.9 
5.0 

5.2 
4.3 
3.4 
3.2 
2.9 

2.7 
2.5 
2.3 
2.2 
2.0 

1.9 
1.8 
1.8 
1.7 
1.7 

1.6 
2.3 
2.5 
2.7 
2.2 

1.8 
2.0 
2.8 
3.3 
3.0 
2.6 

2.8 
2.7 
2.6 
2.1 
2.5 

2.7 
3.1 
3.2 
2.6 
2.7 

2.5 
2.4 
2.1 
2.0 
1.0 

1.8 
1.8 
1.6 
1.6 
1.5 

1.5 
1.5 
1.4 
3.5 
3.3 

2.4 

2.0 
3.3 
7.4 
6.1 

4.3 
3.5 
2.7 
2.2 
1.0 

1.7 
1.8 
3.0 
2.8 
2.3 

2.1 
2.0 
2.0 
2.7 
0.0 

6.4 
5.0 
4.0 
3.6 
3.0 

2.7 
2.4 
2.1 
2.1 
2.0 

2.9 
2.9 
2.4 
2.2 
1.7 
1.7 

1.7 
•1.6 
1.5 
1.3 
1.2 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.1 
1.0 

.9 
.7 
.7 
.7 
.7 

.7 
1.3 
1.7 
1.4 
V2 

1.2 
1.1 
1.0 
.0 
1.0 
1.0 

1.0 
.0 
.0 

5 

g 

« 

g 

g 

8 

g 

9 

1  0 

10 

g 

U 

g 

13 

.g 

13 

7 

14. 

7 

IS 

7 

M 

7 

17 

:] 

IS 

7 

19 

.7 

30 

.7 

21 

.7 

B 

,7 

a 

.7 

34 

.7 

25 

.7 

26 

.6 

27 

5 

2g 

.6 

29 

6 

» 

6 

11 

MIAMI  BIVSB  AT  FBAITKLIN,  OHIO. 

Location. — ^In  NW.  {  sec.  3,  T.  1  N.,  R.  6  E.,  at  suspension  bridge  on  Second  Street 
at  Franklin,  Warren  County.    Twin  Creek  enters  about  2}  miles  downstream. 

DsAiMAGB  ARSA. — ^2,780  Square  miles  (Miami  Conservancy  District). 

Records  available. — ^March  15,  1916  to  September  30,  1917. 

Gags. — ^Vertical  staff  in  two  sections.  Lower  section  reading  0—12.45  feet  bolted  to 
downstream  side  of  old  stone  abutment  on  east  side  of  river.  Upper  section 
naUed  to  south  side  of  telephone  pole  25  feet  below  east  end  of  bridge.  Read 
by  Mrs.  John  Coleman.    Sea-level  elevation  of  zero  of  gage  658.41  feet. 

DtscHAROB  MBABXTREUENTS.— Made  from  downstream  side  of  suspension  bridge. 
Current  very  sluggish  at  low  stages  and  low- water  measurements  are  subject  to 
error  on  that  accQunt. 

Channel  and  control. — ^The  principal  control  consists  of  a  boulder  and  gravel  bar 
one-half  mile  below  the  gage,  free  from  vegetation  and  apparently  permanent. 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


Extremes  op  discharge. — MaxiTnnm  discharge  during  year,  30,500  second-feet  in 
March;  minimuTn  dischai^e,  460  second-feet  in  September. 
Highest  stage  known  23.0  feet  on  March  26,  1913. 

Ice. — Stage-discharge  relation  affected  by  ice  during  severe  winters. 

Regulation. — See  "Diversions." 

Diversions. — Some  water  is  diverted  from  the  river  2  miles  above  the  gage  but  it  is 
returned  to  the  river  about  800  feet  above  the  station.  There  is  little  or  no  flow 
in  the  Miami  &  Erie  Canal  at  this  place. 

Accuracy. — Stage-discharge  relation  practically  permanent;  probabfy  not  a£fected 
by  ice  during  the  year.  Rating  curve  well  defined.  Gage  read  to  tenths  once 
daily.  Daily  dischai^e  ascertained  by  applying  daUy-gage  height  to  rating  table. 
Daily  discharge  as  computed  by  the  Miami  Conservancy  District  is  published. 
During  rises  special  gage  readings  are  made  which  are  used  in  obtaining  the  mean 
daily  discharge.  The  maximum  monthly  discharge  in  the  table  of  monthly  dis- 
cha^  for  many  months  is  the  dischai^e  corresponding  to  one  of  these  special 
readings  and  does  not  therefore  correspond  to  the  maximum  mean  daily  dischaige 
as  given  in  the  table  of  daily  discharge.    Records  excellent. 

Cooperation. — Base  data  and  computed  daily  dischaige  furnished  by  Miami  Con- 
servancy District. 

Discharge  measurementa  of  Miami  River  at  Franklirif  Ohio,  during  the  year  ending  SepL 

SO,  1917. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Hade  by— 

Oase 
height. 

DIs- 
charsB. 

Nov.    6 
Mar.    3 

H.  R.  Daubenspeok. . 
G.N.BurreU 

Feet, 
1.10 
2.20 

Sec-ft. 
51G 
1,500 

Tune    1 
Aug.    1 

H.  R.  Daubenspeck. . 
G.N.BurreU 

Feet. 

2.85 
1.80 

See.-fi. 
2,570 
1  170 

Daily  discharge^  in  second-feet,  of  Miami  River  at  Franklin,  Ohio,  for  the  year  ending 

Sept.  30,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2 
3 
4. 
6. 

6. 
7. 
8. 
9 
10. 

11. 
12. 
13. 
14. 
15. 

IG. 
17. 
18. 
19. 
20. 

21. 
22 
23 
24. 
26. 

26 
27 
28 
29 
30 
31. 


1,000 
900 
900 
900 
900 

900 
900 
900 
900 
900 

900 
810 
810 
810 
720 

720 
720 
G30 
630 
630 

630 
630 
630 
720 
720 

720 


630 
630 
630 


630 
630 
630 
630 
030 

630 
630 
540 
540 
540 

540 
540 
&40 
540 
540 

540 
540 
540 
540 
540 

540 
540 
460 
460 
460 

460 
460 
460 
460 
460 


460 
460 
460 
460 
720 

720 
720 
900 
900 
900 

900 
900 
900 
900 
900 

720 
720 
720 
720 
720 

720 
720 
720 
630 
630 

720 
3,000 
3,500 
3,140 
2,970 
2,320 


1,400 
1,100 
1,200 
1,200 
7,730 

18,820 
13,410 
7,630 
5,640 
5,010 

4,040 
3,800 
3,080 
3,140 
2,800 

2,800 
2,630 
2,320 
2,020 
1,880 

1,750 
6,480 
5,350 
4,410 
2,800 

2,470 
2,020 
2,020 
2,470 
2,800 
5,210 


5,210 
4,220 
3,680 
2,470 
2,170 

2,170 
2,170 
2,170 
2,170 
2,170 

2,020 
2,020 
1,880 
1,880 
1,880 

1,880 
1,880 
1.000 
1,100 
1,760 

2,320 
2,170 
3,270 
7,900 
6,210 

3,500 
2,800 
2,800 


2,630 
2,470 
2,470 
1,400 
1,400 

1,400 
1,200 
1,500 
2,800 
2,800 

3,140 
10,160 
13,210 
26,600 
24,200 

12,560 
9,940 
5,890 
4,220 
4,220 

4,220 
4,220 
4,340 
7,560 
8,720 

5,420 
4,410 
3,500 
2,800 
2,320 
2,020 


1,880 
2,800 
7,800 
6,570 
4,830 

7,120 
8,490 
5,420 
4,(M0 
3,320 

2,630 
2,470 
2,320 
2,020 
1,880 

1,750 
1,400 
1,400 
1,500 
2,630 

2,470 
2,020 
1,760 
1,620 
1,880 

2,320 
2,320 
2,470 
2,020 
1,880 


2,970 
6,310 
4,610 
3,140 
6,790 

8,360 
6,080 
4,610 
3,320 
3,140 

2,630 
2,020 
1,880 
1,750 
1,750 

1,620 
1,400 
1,300 
1,300 
1,200 

1,200 
1,300 
1,620. 
2,630 
2,020 

1,880 
2,630 
2,800 
4,220 
2,800 
2,470 


2,470 
2,800 
2,320 
1,880 
4,610 

1,610 
3,500 
3,680 
2,800 
2,630 

2,020 
1,880 
1,750 
1,500 
1,400 

1,400 
1,400 
1,300 
1,300 
1,300 

1,200 
1,200 
1,100 
4,220 
3,680 

2,020 
1.500 
2,630 
12,700 
10,870 


5,880 
4,610 
2,800 
2,800 
2,470 

1,400 
1,400 
900 
2,800 
2,020 

2,020 
1,400 
1,400 
4.910 
17,650 

11,700 
8,020 
7,070 
4,610 
3,680 

2,800 

2,170 

1,880 

1,880 

1,400 

V 

1,400 

2,800 

2,020 

2,020 

2,020 

2,020 


1,200 
1,200 
1,200 
1,200 
900 

900 
900 
810 
810 
810 

720 
720 
630 
630 


630 
630 
630 
630 
630 

540 

9U0 

1,400 

1,400 

900 

900 
900 
720 
720 
.  630 
540 


540 
540 
540 
540 
5i0 

460 
460 
4G0 
400 
400 

460 
460 
460 


460 
460 
400 

630 

510 
540 
510 
540 
540 

540 
540 
540 
540 
460 
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MbtUkbf  SMiarge  of  Miami  River  at  Fnmklinf  OkiOf  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  2,780  square  miles.] 


Uontli. 


Diadiarge  In  second-feet. 


'^^^t^TnfllTl 


KiTilTmiTn. 


Mean. 


Per 
square 
mUe. 


Run-off 
(depth  in 
inches  on 

drainage 

area). 


October 

^ievaaber 

I^eembcr 

hmaarj 

FArosry 

Modi 

^:::::::::: 

Jnu 

Jttiy 

Ansut 

dqitmber 

The  year 


1,000 

630 

3,500 

aa0,lKW 

a 8, 810 

'30,500 

a9,400 

a8,520 

014,300 

a  19, 300 

1,400 

630 


630 

460 

460 

1,100 

1,000 

1,200 

1,400 

1,200 

1,100 

900 

540 

460 


764 

540 

1,090 

4,200 

2,740 

5,930 

3,090 

2,960 

2.920 

3,610 

837 

603 


0.276 
.194 
.392 
1.51 
.966 
2.13 
1.11 
1.06 
1.05 
1.30 
.301 
.181 


0.32 

.22 

.45 

1.74 

1.03 

2.45 

1.24 

1.22 

1.17 

l.fiO 

.35 

.20 


>  30, 500 


460 


2,440 


.878 


11.1 


a  From  special  gage  readings. 
MIAMI  BIVXB  AT  HAMILTOM,  OHIO. 

LoGAXEON. — At  single-span  highway  bridge  on  High  Street  at  Hamilton,  Butler 

County. 
Drain  AGS  arsa. — 3,580  square  miles. 
RscoBos  AVAiLABLB. — February  28, 1910,  to  September  30, 1917.    Flood  stages  only, 

Novonber  16,  1904,  to  February  27,  1910,  reported  by  United  States  Weather 

Bureau. 
Gage.— Vertical  staff  attached  to  a  single  pile  about  75  feet  above  High-Main  Stieet 

l»idge  reading  from  0  to  10  feet.    A  staff  fastened  to  an  oak  sleeper  in  the  left 

concrete  river  wall  just  above  the  new  bridge  reads  from  10  feet  to  27  feet.    Sea- 
level  elevation  of  zero  of  gage,  564.63  feet.    For  description  of  old  gage,  see  Water- 

Supply  Paper  353. 
BiscHARGB  MBASURBMBNTS. — Made  from  upstream  side  of  bridge. 
Channel  and  contbol. — Apparently  permanent  under  ordinary  conditions.    The 

section  at  the  bridge  shifts  somewhat  during  floods  on  account  of  the  high  velocity. 
Extremes  or  discharob. — Maximum  stage  recorded  during  year,  11.8  feet  at  5 

p.  m.  March  13  (discharge,  37,000 second-feet);  minimum  stage,  1.9  feet  September 

17-18,  19,  30  (discharge,  370  second-feet). 
The  Tnaximum  stage  on  record  at  this  station  occurred  at  3  a.  m.  March  26, 1913, 

at  gage  height  34.6  feet. 
According  to  records  of  United  States  Weather  Bureau,  the  highest  stage  prior 

to  1913  was  21.2  feet  March  24, 1898. 
Ice.— Stage-dischazge  relation  affected  by  ice  for  short  periods  during  severe  weather 

only,  as  factory  wastes  probably  keep  the  temperature  of  the  water  above  the 

freezing  point. 
DiYERsioMs. — The  Miami  &  Erie  Canal  is  fed  by  water  taken  from  Miami  River  at 

Middletown,  Ohio.    The  quantity  diverted,  is  about  120  second-feet  as  shown  by 

discharge  measurements  made  during  the  summer  of  1916. 
Regulation. — There  are  several  power  plants  in  Hamilton  above  the  station,  but  all 

the  water  is  returned  to  the  river  above  the  gage. 
AoccEACT.— Stage-discharge  relation  practically  permanent;  effect  of  ice  is  consid- 

aed  negligible.    Bating  curve  fairly  well  defined  between  900  second-feet  and 

62,000  second-feet.    Gage  read  to  tenths  twice  daily.    Daily  dischaige  ascertained 
by  applying  mean  daily  gage  height  to  rating  table  except  as  noted;    Records 
excellent. 
GoopERATioN. — Results  of  dischaige  measurements  furnished  by  Miami  Conservancy 
District. 
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SUKFACE   WATER  SUPPLY,  1917,  PART  III. 


•^'^^nte  of  Siiami  River  at  Hamilton,  Ohio,  during  the  year  ending  Sep 
SO,  1917. 


Date. 


Made  by- 


■h22R. 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

DLv 
charge. 

Feet. 
2.05 
4.00 
4.40 

See.rft. 

433 

4,140 

6,610 

July  34 
Aug.    6 

B.  E.  Jones 

Feet. 
3.00 
2.44 

vJ 

G.  N.  Burrella 

1 

Oct.  30    Q.  N.  BurreUa 

Mar-  ®  do..  

June   7    H.K.Dilbii;^^- 


a  Engineers  of  Miami  Conservancy  District. 

ptf      9^  fneaturements  of  Miami  <fc  Erie  Canal  at  Hamilton,  Ohio,  during  the  ye 

ending  Sept.  SO,  1917, 


pate. 


Oct.  M 


Made  by— 


O.  N.  BurrelL. 
do '"" 


Oage 
heigbt. 

Dis. 
charge. 

1 

Date. 

Feet. 


See-ft. 
105 
116 

June    8 
Aug     0 

Made  by— 


Oa«e 
lelgbt. 


heigl 


H.  R.  Daubenspeck. 
O.  N.  Burrell 


Feet. 


Dis- 
charge. 


Sec.-ft^ 
IC 


N0TR.^At  High  Street  bridge. 

paily  discharge,  in  second-feet,  of  Miami  River  at  Hamilton,  Ohio,  for  the  year  €ndin<r\ 

Sept.  SO,  1917.  ^^  ' 


Day. 


1- 
2- 
3- 
4. 
6. 

6. 

7- 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29 
30 
31 


Oct. 


830 
830 
830 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 
700 


Nov. 


Dec. 


700 

700  ' 
580  I 
580  I 
580 

580 
580 
580 
580 
580 


580 
580 
580 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 


700 
700 
700 
700 
700 

700 
700 
830 
970 


830 
830 
830 
700 
580 

470 
470 
470 
470 
470 

470 
470 
470 
470 
470 

470 
7,660 
4,910 
3.340 
2,760 
2,120 


Jan. 


1,720 
1,450 
1,540 
1,450 
23,900 

23,900 
14,600 
0,900 
6,910 
6,520 

4,620 
3,590 
2,760 
2,650 
2,650 

2,500 
2,350 
2,200 
2,020 
2,020 

2,020 
14,600 
7,650 
5,520 
4,910 

3,590 
3/100 
3,100 
4,910 
6,200 
6,910 


Fob. 


6,910 
4,910 
3,340 
3,100 
2,870 

3,100 
3,340 
3,340 
3,100 
2,870 

2,760 
2,650 
2,600 


Mar. 


3,340 
3,100 
3,100 
2,870 
2,650 


Apr. 


3,100 
7,650 
9,150 
7,6o0 
8,020 


2,440  110,300 
2,220  I  9,900 
2,440  6,910 
4,090  4,910 
3,840     4^,350 


6,550 
16,200 
26,200 
2^350  32,200 
2,200  25,700 

2,020  13,800 
2,020  I  9,900 
2,020  ,  7,650 
2.330  5,520 
2,650  I  4.350 

2,650  I  4,350 
2,650  I  5,210 
7,650  '  7,280 
10,600  ]  11,000 
6,200     9,520 


4,350 
3,840  I 
3.340  I 


6,910  I 
5,210  ' 
4,350  i 
3,590 
2,870  I 
2,760 


3,840 
3,340 
2,870 
2,540 
2,220 

2,020 
2,020 
2,760 
3,500 
3,340 

3,100 
2,870 
2,870 
2,650 
2,650 

2,650 
3,590 
3,100 
2,870 
2,650 


May. 


3.840 
6,910 
4,910 
5,850 
9,900 

10,300 
7,280 
5,520 
4,350 
3,840 

3,340 
2,760 
2,650 
2,440 
2,120 

2,020 
1,820 
1,820 
1,630 
1,450 

1,280 
1,450 
3,100 
2,870 
2,870 

2,870 
4,090 
8,400 
6,200 
4,350 
3,840 


June. 


3,340 
4,350 
4,090 
3,340 
20,800 

8,780 
5,520 
4,910 
6,520 
6,200 

4,090 
3,340 
2,870 
3.340 
2,760 

2,440 
2,220 
2,020 
2,020 
1,820 

1,820 
1,630 
1,450 
4,350 
4,350 

3,100 
3,100 
4,350 
9,900 
12,200 


July. 


7,650 
6,200 
4,090 
3,340 
3,100 

2,870 
2,870 
2,870 
3,840 
3,840 

3,100 
3,100 
3,100 
4,910 
18,200 

12,200 
13,800 
7.650 
5,210 
4,850 

3,840 
3,340 
3.100 
2,220 
1,720 

2,760 
3,340 
2,330 
1,820 
1.360 
1,040 


Aug. 


970 
970 
830 
890 

830 

830 
830 
700 
TOO 
700 

700 
700 
580 
580 
580 

&S0 
625 
525 
525 
525 

604 
1,450 

2;odo 

1,200 
970 

900 
700 
700 
700 
700 
700 


SepC^ 


TOO 
5BO 
»70 
TOO 
Sc» 

-«70 
5HO 

i,o«o 

«40 
-•VO 

^TO 
-»70 
-•TO 

450 
370 
37C 


4TC 

-•TT 
-•TC 
-•TC 
-*TC 

^TTC 
-•TIC 
-»T^I 
-*TIC 


Note.— Daily  discharge  interpolated  because  of  missing  gage  readings  as  follows:  Jan.  lft-18. 20,  Fet^w  ^ 
6,11,13-15.  -^— »  ^ 
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Mcntkbf  dMiarge  of  Miami  River  at  Hamilton^  Ohio,  for  the  year  ending  Sept.  SOy  1917. 


Month. 

Dlacharge  In  second-feet. 

Month. 

Discharge  in  Beoond-feet. 

lfl|T|Tr|ftm^ 

■fl  wim  1  ntf  ^ 

Mean. 

Maxtmnm. 

Ifinf  Tniim 

Mean. 

October 

830 
700 
7,060 
23,900 
10,600 
32,200 
10,300 

700 
580 
470 
1,460 
2,090 
2.220 
2.000 

721 
062 
1,200 
5,830 
8,630 
•  7,780 
4,320 

Uny 

10,300 
20,800 
18,200 
2,020 

i;oio 

1,280 

1,460 

1010 

625 

370 

4,070 

NofCfflbflT 

Jnne , 

4,670 

Deccmb«r 

July 

4!  620 

hmmry 

FebnukiT 

HiKfa 

August 

September 

The  year... 

796 
527 

ApnL 

32,200 

370 

3,240 

MIAMI  BIVSB  AT  VSVICX,  OHIO. 

LocAHON. — ^About  400  feet  downstream  from  boundary  line  between  Hamilton  and 
Butler  counties,  at  single  span  highway  bridge  three-fourths  mile  southeast  of 
Venice,  Butler  County.  Indian  Creek  enters  from  right  about  1.4  miles  above 
station. 

Drain  AGS  area. — 3,790  square  miles  (measured  by  U.  S.  Army  Engineers). 

Records  availablb.— June  14, 1915,  to  September  30, 1917. 

Gage.— Chain  gage  fastened  to  downstream  side  of  bridge;  read  by  H.  B.  Matson. 

DscHAaoB  MEASUREMENTS.— Made  from  downstream  side  of  bridge. 

Channel  and  control. — ^The  control  for  medium  stages  is  the  remains  of  an  old 
mill  dam  about  1}  miles  below  the  gage.  For  stages  below  about  3  feet  a  riffle  is 
formed  by  an  unstable  gravel  bar  imder  the  bridge.  This  bar  scours  out  during 
hi^  water  and  reforms  at  low  stages.  All  water  flows  under  the  bridge  for  stages 
lees  than  25  feet. 

EzTRiMBs  OP  DISCHARGE.— Maximum  stage  recorded  during  year,  17.7  feet  at  7  a.  m. 
March  14  (discharge,  35,600  second-feet);  minimum  stage,  1.13  feet  at  4.30  p.  m. 
November  14  (discharge,  about  465  second-feet). 

The  highest  stage  known  corresponds  to  about  38  feet  on  the  gage  during  the 
1913  flood. 

DnriBsiONs. — The  Miami  &  Erie  Canal  is  fed  by  water  taken  from  Miami  River  at 
Middletown  and  Miamisbuig,  Ohio.  The  canal  at  Lindenwald  near  the  point 
where  it  leaves  the  drainage  basin  has  a  flow  of  about  100  second-feet  which  is  a 
considerable  part  of  the  low-water  flow  of  Miami  River. 

RiGULATioN.-7The  flow  during  low  stages  is  probably  regulated  to  a  large  extent  by 
powCT  plants  in  Hamilton. 

AocuRACT.— Stage-dischaige  relation  practically  permanent  except  for  possible  slight 
changes  at  low  stage  because  of  shifts  in  the  gravel  bar  at  the  bridge;  probably 
not  affected  by  ice  during  the  year.  Rating  curve  well  defined  between  460  and 
35,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  dischaige 
tacertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  good. 
OooPB&ATioN. — ^Base  data  furnished  by  the  United  States  Engineer  Corps. 

The  following  dischaige  measurement  was  made  by  L.  M.  Crosley: 
November  8, 1917:  Gage  height,  1.33  feet;  dischaige,  616  second-feet. 
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SUBFACB  WATER  SUPPLY,  Wily  PABT  IH. 


Daily  dMuxrge^  in  ucond-feet^  of  Miami  River  at  Venicey  OhiOy  for  the  year  ending  SepL 

SOy  1917, 


i>ay. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mtf. 


Apr. 


M*y. 


June. 


July. 


Aujf. 


8ept 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22.. 
23., 
24. 
25. 

26.. 
27.. 
28.. 
29.. 
80.. 
31.. 


900 
796 
830 
765 
766 

765 
735 
705 
735 
705 

678 
678 
678 
678 
650 


650 
6?2 
705 
766 

798 
678 
705 
765 
735 

678 
650 
650 
650 
595 
678 


606 
568 
568 

668 
640 

515 
542 
568 

505 
505 

622 
568 

568 
490 
640 

505 
505 
505 
640 
616 

505 
505 
650 
650 
736 

736 
622 


678 


678 
660 
622 
606 
706 

766 
798 
070 
1,040 
970 

900 
970 
936 
900 
830 

798 
735 
705 
736 
678 

706 
678 
650 
622 
668 

622 
6,650 
6,360 
3,490 
2,330 
2,220 


1,800 
1,610 
1,610 
1,520 
20,400 

23,700 
14,700 
9,620 
7,260 
6,200 

6,360 
3,780 
2,050 
2,450 
2,330 

2,220 
2,220 
2.110 
1,900 
1,800 

2,110 
16,500 
8,160 
6,380 
6,360 

3,930 
3,210 
3,640 
5,030 
6,900 
7,260 


7,260 
6,860 
2,820 
2,450 
1,700 

2,330 
2,460 
2,570 
2,220 
1,700 


8,490 
2,820 
2.460 
2,450 
2,000 

1,700 
2,000 
3,210 
3,780 
4,240 


1,610  6, 

1,500  18,600 

1,520  25,400 

1,340  34,000 

1,520  26,900 


1,480 
1,430 
1,620 
2,000 
2,690 

2,570 
3,080 
7,800 
9,440 
7,440 

4.390 
4,080 
4,060 


14,700 
10,800 
8,340 
6,200 
6,190 

4,710 
6,860 
7,260 
11,600 
10,000 

7,620 
6,200 
6,030 
4,060 
3,400 
3,080 


8,060 
7,620 
9,070 
8.160 
7,800 

10,000 
10,000 
7,440 
6,090 
5,030 

4,240 
3,490 
3,350 
2,960 
2,880 

2,330 
2,330 
2,220 
8,640 
3,640 

3,060 
2,820 
2,450 

2,330 

2,090 
3,350 
3,210 
2,960 
2,570 


4,060 
6,720 
6,620 
6,030 
9,620 

9,810 
7,800 
6,200 
4,710 
3,490 

8,640 
3,080 
2,670 
2,570 
2,830 

^,110 
2,000 
1,800 
1,800 
1,700 

1,620 
1.700 
2,450 
2,950 
2,670 

2,000 
3,930 
8,880 
7,800 
6,190 
3,030 


8,640 
4,710 
4,390 
8.080 
11,800 

9,810 
6,550 
6,630 
6,380 
6,^0 

4,890 
8,490 
8,080 
2,950 
2,460 

2,220 
2,110 
1,800 
1,700 
1,610 

1,620 
1,430 
1,430 
2,460 
3,780 

2,570 
2,110 
3,490 
8,700 
9,620 


6,900 
7,800 
3,980 
2,690 
2,110 

1,800 
2,000 
2,620 
8,060 
2,460 

2,220 
2,000 
3,000 
6,690 
16,200 

11.600 
13,600 
8,160 
6,860 
4,060 

3,210 
3,690 
2,220 
2,000 
1,900 

2,960 
3,930 
2,570 
1,900 
1,610 
1,430 


1,340 
1,260 
1,180 
1,110 
970 

970 
1,080 
970 
870 
870 

870 
870 
780 
796 
796 

796 
796 
765 
7B6 
735 

766 
1.840 
2,460 
1,200 

970 

970 
830 
796 
765 
796 
708 


7« 

m 

1,110 

881 

m 

736 
73S 

765 

7M 
736 
73S 
735 
735 

705 
70S 
735 
706 
705 

705 
706 
67B 
706 
706 

706 
70S 
705 
706 
735 


Monthly  discharge  of  Miami  River  at  Venicey  OhiOy  for  the  year  ending  SepL  30,  1917, 


Month. 

Discharge  In  second-feet. 

Month. 

Maximum. 

Minimuni. 

Mean. 

Maximum.'  Minimum. 

Mean. 

October 

900 
735 
6,660 
23,700 
9,440 
34,000 
10,000 

696 
490 
668 
1,520 
1,340 
1,700 
2,220 

710 
505 
1,280 
6,940 
3,240 
8,160 
4,410 

May 

9,810 
11,800 
15,200 
2,450 
1,520 

1,620 

1  430 

.       1430 

735 

678 

4,210 

November 

June 

4,140 

July 

4270 

January 

February 

March... 

April 

August 

September 

The  year 

979 
774 

34,000 

490  i         3.230 

1 

LOBAMIB  ORXBX  AT  LOCKZHOTOV.  OHIO. 

•Location.— In  NE.  J  sec.  30,  T.  7  N.,  R.  6  E.,  at  steel  highway  bridge,  half  a  mile 
northwest  of  Lockington,  Shelby  County,  and  1^  miles  below  mouth  of  Turtle 
Creek. 

Drainagb  arba. — ^255  square  miles  (measured  by  Miami  Conservancy  DiBtrict). 

Rbcoros  available. — September  13,  1915,  to  September  30,  1917. 

Gagb. — ^Vertical  staff  in  two  sections;  lower  section  reading  0-10.45  feet,  bolted  to 
downstream  face  of  pier;  upper  section  fastened  to  a  tree  100  feet  southwest  of 
west  end  of  bridge.  Read  by  Vernon  Jones.  Sea-level  elevation  of  Eero  of 
gage,  875.99  feet 

DiscHABOB  MBA8UBEMBNT8. — MsAe  ftom  dowiistream  side  of  bridge  or  by  wading. 

Channel  and  control. — ^The  principal  control  is  a  sand  and  gravel  bar  about  100 
feet  below  the  gage  and  is  liable  to  shift  During  summer  months  flow  is  affected 
somewhat  by  a  growth  of  vegetation  along  the  edge  of  the  stream. 
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ExTEEMSs  aw  8IAQB. — ^Hi^est  stage  known,  15.6  feet  March  25, 1913. 

Id.— The  creek  is  irosen  over  during  severe  winters. 

DiTiBsioNS. — ^The  summit  level  of  the  Miami  dc  Erie  (Wal  is  supplied  by  water 
from  the  IxNramie  reservoir.  Consequently,  water  is  diverted  from  Loramie 
Greek  to  Lake  E^e  drainage.  There  is  no  flow  in  the  Miami  dc  Erie  Canal  at 
Lockington,  as  the  1913  flood  destroyed  the  canal  embankment  at  a  nimiber  of 
places,  and  no  repairs  have  be^i  made. 

Regulatiok. — ^There  Is  a  small  amount  of  regulation,  due  to  the  storage  of  water  in 
Loramie  reservoir,  which  controls  about  30  per  cent  of  the  total  drainage  area  of 
Loramie  Creek. 

AccTjRACT. — Stage-dischaige  relation  not  permanent;  not  seriously  affected  by  ice 
during  the  year.  Rating  curve  not  developed.  Measurements  indicate  con- 
siderable change  in  the  control.    Gage  read  to  tenths  once  daily.    Records  good. 

CoopsaATioN. — ^Base  data  fumiahed  by  Miami  Conservancy  District. 

Dwiurge  measvErements  of  Loramie  Cruk  at  LockmgUm,  OhiOj  during  the  year  ending 

Sept.  SO,  1917. 


Dste. 


Made  by— 


Oct.  35    H.R.DaabCTspeck. . 

Mar.  8    G.N.  BuneU 

M&7  li  !  H.  R.  Daabenspeac.. 

Jnne  4  do •- 

»  do 


Gace 
beignt. 


Feet. 
1.35 
2.30 
1.5 
1.5 
3.88 


Dis- 
charge. 


8ee.-ft. 

14.2 

297 

61.4 

76.8 

1,330 


Date. 


July  14 
17 
17 
10 


Hadeby- 


B.H.  Potty 

H.R.DaobeDspeck 

....do rr. 

....do 


Oan 
height. 


Fe<t. 
5.8 
3.9 
3.85 
1.08 


Dia- 
charge. 


8ee.-fi. 

3,310 

1,410 

1,410 

173 


^^  goge  height,  in  feety  of  Loramie  Creek  at  Lockington,  Ohio,  for  the  year  ending 

Sept  SO,  1917. 


^• 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.5 

1.0 
1.6 
1.5 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1  6 

3^3 
2.3 

U 

1.7 
1.7 
1.6 
1.5 
5.0 

4.8 
4.0 
3.4 
3.1 
2.0 

2.6 
2.3 
2.0 
2.0 
2.0 

2.1 
2.3 
2.4 
2.4 
2.4 

2.4 

2.8 
3.1 
2.8 
2.8 

2.6 
2.3 
2.0 
2.1 
2.5 
2.8 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.5 
2.5 

2.0 
1.8 
1.5 
1.3 
1.3 

1.3 
1.3 
1.6 
1.0 
2.2 

2.4 
2.4 
2.8 
3.5 
2.7 

2.3 
2.1 
2.1 

2.0 
2.0 
1.0 
1.7 
1.7 

1.7 
1.8 
2.0 
2.3 
2.0 

2.6 
3.9 
4.0 
6.0 
4.4 

3.6 

2.8 
2.0 
1.7 
1.7 

1.0 
1.0 
2.3 
3.7 
3.0 

2.8 
2.6 
2.2 
1.0 
1.7 
1.7 

1.0 
2.8 
2.6 
2.1 
2.0 

1.0 
1.0 
1.8 
1.8 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
2.1 
1.8 
1.0 

1.0 
1.8 
1.8 
1.7 
2.0 

2.2 
2.5 
2.3 
1.0 
1.8 

3.1 
2.8 
2.5 
2.1 
4.0 

3.6 
2.0 
2.6 
2.4 
2.2 

1.8 
1.8 
1.8 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 

2.6 
2.6 
2.8 
2.6 
2.3 

2.0 
2.4 
2.5 
2.3 
2.0 
2.0 

1.0 
1.8 
1.8 
1.5 
1.5 

2.0 
2.8 
2.2 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
3.2 
2.0 

1.8 
1.8 
2.0 
4.0 
4.0 



3.0 
2.4 
2.0 
1.7 
1.5 

1.5 
2.8 
2.4 
1.8 
1.5 

1.5 
1.5 
1.5 
6.6 
6.7 

4.7 
4.0 
3.0 
2.1 
2.0 

2.0 
1.8 
1.7 
1.5 
1.5 

1.5 

}t 

1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.4 
1.3 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

2 

1.0 

} 

1.0 

4../. 

1.0 

i 

1.0 

• 

1.0 

7 '" 

1  0 

i 

1.0 

^ 

1.0 

W 

1.0 

u 

1  0 

13 ;  "■' 

1.0 

D ■  ■* 

1  0 

M..         

1.0 

15 

1.0 

»... 

1.0 
1.0 
1  0 

17 

IS...     

11 

1.0 

3D 

1.0 

1.0 
LO 
1.0 
1.0 
1.0 

1  0 

a 

a : 

a... 

i\ 

a... 

a.... 

r...  

1.0 
1  0 

a 

a 

1.0 
1.0 

».. 

31....    

-^ 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 
8TILLWATXR  RIVSB  AT  PXJBASAVT  KILL,  OHIO. 


Location. — At  steel  highway  bridge,  about  three-fourth  mile  northwest  of  Pleas- 
ant Hill,  Miami  County,  in  SE.  J  sec.  18,  T.  7  N.,  R.  5  E.,  4  miles  below  mouth 
of  Greenville  Creek. 

Drain  AG  B  area. — 453  square  miles  (Miami  Conservancy  District). 

Records  available. — ^April  7,  1916,  to  September  30,  1917. 

Gaoe. — ^Vertical  staff  gage  in  two  sections — 0  to  10.27  feet  bolte4  ^  downstream  face 
of  pier,  10.27  feet  to  20.25  feet  bolted  to  face  of  downstream  wing  wall  of  left 
abutment.    Read  by  Elmer  Herbst. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading 
below  the  bridge. 

Channel  and  control. — ^The  control  is  formed  of  compact  rock  and  gravel  about 
1,000  feet  below  the  gage;  apparently  permanent.  Channel  is  straight  above 
and  below  the  bridge.  During  high  floods  the  water  overflows  the  levee  on  the 
left  bank  and  spreads  over  a  wide  strip  of  bottom  land. 

Extremes  of  discharge. — Maxim nm  dischaige  during  year,  7,190  second-feet  in 
March;  minimum  discharge,  10  second-feet  in  November,  December,  and  JanuAry. 
The  highest  stage  on  record,  17.5  feet  by  present  gage,  occurred  March  25, 1915. 

Ice. — Stage-discharge  relation  occasionally  affected  by  ice. 

Accuracy. — Stage-discharge  relation  probably  permanent;  may  be  affected  by  ice  to 
some  extent  during  portions  of  December  and  January.  Rating  curve  well 
defined  from  28  second-feet  to  8,800  second -feet;  extended  beyond  these  limits. 
Gage  read  to  tenths  daily.  Daily  dischai^  ascertained  by  applying  daily  gage 
height  to  rating  table.  The  daily  discharge  as  computed  by  Miami  Conservancy 
District  is  published.  During  rises  special  gage  readings  are  made  which  are 
used  in  obtaining  the  mean  daily  discharge.  The  maximum  monthly  discharge 
in  the  table  of  monthly  discharge  for  many  months  is  the  discharge  corresponding 
to  one  of  these  special  readings  and  does  not,  therefore,  correspond  to  the  maximum 
mean  daily  discharge  as  listed  in  the  table  of  mean  daily  discharge.  Records 
are  considered  excellent  except  for  periods  possibly  affected  by  ice. 

Cooperation. — Base  data  and  mean  daily  dischai^  are  furnished  by  the  Miami  Con- 
servancy District. 

Discharge  meaguremenU  of  StiUwater  River  at  Pleasant  HUl^  Ohio^  during  the  yean 
ending  Sept,  SO,  1916  and  1917. 


Date. 

Madeby- 

hei^t. 

Di». 
charge. 

Date. 

Madeby- 

A. 

Dis- 
cbsrge. 

1916. 
May    9 

June    3 

Aug.  30 

H.  R.  Daubenspeck.. 

G.N.Burrell 

H.  R.  Daubenspeck. . 

G.N.Burrell 

do 

do 

Feet. 
5.32 
3.25 
2.05 
1.80 
1.60 
1.82 

ass- 

420 

130 
53.0 
34.8 
6a6 

1917. 

Mar.     1 

14 

15 

16 

June  29 

July  14 

O.N.Burrell 

E.W.Lane 

H.  R.  Daubenspeck. . 
O.N.BurreU..\T:... 
B.H.  Petty 

Feet. 
2.80 

ia44 
7.08 
5.30 
7.32 
9.2 

See-fi. 
227 
6,»0 
3,300 
1,710 
8,470 
5480 

Oct.   25 

H.R.  Daubenspeck.. 
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DaU^  ditcharge,  in  seccmd'/eety  of  StiUwater  River  at  Pleasant  Hill,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct.       Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

34 

IS 

^4 
24 

24 
24 

34 
24 
24 

24 
34 
34 
45 
45 

34 
34 
24 
34 
34 

45 
34 
34 
24 
24 

19 
19 
24 
24 
24 

19 
19 
13 
13 
10 

10 
10 
13 
24 
45 

45 
45 
34 
34 
45 

45 
34 
34 
34 
24 

24 
24 
24 
24 
34 

24 
24 
24 
24 
19 

19 
13 
13 
13 
13 
10 

10 
13 
34 

87 
3,190 

4,220 

2,120 

785 

580 

680 

488 
488 
488 
445 
400 

400 
400 
318 
318 
318 

580 
1,300 
1,230 
1,090 

962 

785 
680 
400 
262 
252 
283 

357 

357 
357 
318 
318 

357 

318 
283 
252 
252 

224 
200 
200 
224 
200 

200 
200 
178 
178 
157 

137 

137 

318 

1,940 

1,230 

400 
400 
318 



283 
252 
252 
252 
224 

224 
200 
630 
680 
680 

1,290 
2,180 
3,630 
6,880 
4,570 

1,980 
1,340 

785 
630 

488 

630 

580 

630 

2,300 

1,770 

1,300 
580 
400 
318 
318 
318 

318 

400 

1,440 

1,230 

1,020 

2,120 
2,030 
1,770 
1,440 
1,230 

1,090 

785 
488 
318 
252 

224 
252 

488 
785 
785 

680 
580 
488 
680 
1,300 

1,680 
900 
733 
680 

1,160 

2,590 
1  960 
1,300 
680 
2,260 

2,300 

1,680 

785 

630 

488 

400 
318 
252 
252 
200 

200 
200 
157 
178 
157 

157 
318 
580 

488 
318 

318 
252 
252 
224 
224 
252 

200 

200 
200 
200 
252 

31d 
785 
680 
580 
318 

283 
252 
252 
224 
200 

200 
200 
200 
178 
178 

200 

200 

1,060 

1,630 

680 

680 

785 

1,390 

4;*20 

2,360 

1,440 

1,160 

785 

318* 

318 

28S 
224 
252 
318 
630 

488 

680 

910 

4,490 

3,920 

1,370 
962 
786 
630 
631 

400 
318 
262 
224 
224 

200 
200 
200 
157 
157 
157 

157 
119 
119 

87 

87 

87 
67 
67 
34 
34 

34 
34 
34 
19 
19 

19 
19 
19 
13 
13 

13 

19 

200 

157 

li9 

87 
87 
67 
67 
34 
19 

19 

2 

34 

3 

45 

\ 

45 

S 

45 

S 

34 

46 

« 1 

» 

w 

II t 

12 

U 

U 

24 

a4 

24 

34 
24 
34 
34 

46 
34 
84 

34 
34 
24 
24 

15 

34 

34 

AS 
34 
57 
72 

57 
45 
45 
34 
24 

34 
24 
24 

34 

m 

24 

iy 

24 

i« 

24 

u 

24 

30 

34 

n 

102 

a 

72 

B 

34 

2« 

34 

25 

45 

3S 

45 

37    

45 

5< 

34 

» 

» 

a 

34 
34 
24 

1 

34 
34 



Mtmthly  diMcharge  of  Stillwater  River  at  Pleasant  Hill,  Ohio,  for  the  year  ending  Sept, 

SO,  1917, 

(Drainage  area,  453  square  mUee.] 


Discharge  In  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October             

72 

45 

45 

4,220 

1,940 

7,190 

2,120 

3,340 

5,500 

6,050 

200 

102 

24 

10 

10 

10 

137 

200 

224 

157 

i78 

157 

13 

19 

34.6 
27.2 
25.9 

761 

358 
1,180 

908 

654 

623 

742 
61.6 
37.6 

0.076 
.060 
.057 
1.68 
.790 
2.60 
2.00 
1.44 
1.38 
1.64 
.136 
.083 

0.09 

Novembv             

.07 

Owiinljer               -  ------ 

.07 

1.94 

.82 

SS^*"":::-i:--i^"-^-*-- ---   ' .^--^^^ 

3.00 

Arvil                          

2.23 

M^ :: 

1.66 

JSi 

1.64 

Jnl»                          

1.89 

.16 

^n^igaxhvr        

.09 

^Im  yaat       ...,, 

7,190 

10 

452 

0.998 

13.56 

8TILLWATE&  RIVER  HEAR  WEST  MILTON.  OHIO. 

Location. — In  SE.  i  aec.  4,  T.  4  N.,  R.  6  E.,  1  mile  below  mouth  of  Ludlow  Creek, 
Altering  from  rig^t,  at  bridge  of  Cleveland,  Cincinnati,  Chicago  &  St.  LfOuis  Railway 

(Peoria  &  Extern  division),  about  2  miles  north  of  West  Milton,  Miami  County. 
Drain AOB  area. — GOO  sfiuare  miles. 

Records  available.— January  1,  1914,  to  September  30,  1917. 
Gaoe. — ^Vertical  staff  in  two  sections;  read  by  M.  J.  Shellhaas.    Sea-level  elevation 

of  zero  of  gage,  812.97  feet. 
DiscHAROB  measurements. — ^Mado  from  downstream  side  of  railroad  bridge  at  gage, 

from  upstream  side  of  highway  bridge  about  300  feet  below  the  gage,  or  by  wading. 
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SUBFACB  WATEB  SUPPLY,  1917,  PABT  HI. 


Channel  and  oontbol. — Regular  section  shifts  slightly  doriog  high  water;  weeds 

during  the  summer  may  affect  the  stage-discharge  relation. 
Extremes  of  stage. — ^Maximum  daily  stage  recorded  during  year,  8.3  feet  in  March; 

mimimum  daily  stage,  0.5  foot  in  October. 
The  flood  of  March-April,  1913,  reached  a  stage  of  28  feet  on  March  25. 
Ice. — Stage-discharge  relation  a£fected  by  ice  during  severe  winters. 
AocuRACT. — Stage-discharge  relation  changes  during  floods;  a£fected  by  ice  to  some 

extent  December  15-26  and  January  13-21.    Rating  curve  for  1917  not  definitely 

defined.    Grage  read  daily  to  tenths.    Records  good. 
Cooperation.— <jage-height  record  furnished  by  United  States  Weather  Bureau. 

Results  of  dischaige  measurements  f  lunished  by  the  Miami  Conservancy  District 

Ditcharge  meaaurementa  of  SHlhvater  River  near  West  MiUon,  Ohio,  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Madeby- 

hdg^t. 

Di». 
charge. 

Date. 

Made  by— 

b^t. 

Db- 

charge. 

Mar.  22 

G.N.Burrell 

H.  R.  Daubenspeck.. 

Feet. 
3.00 
1.3 

Set^. 
1,220 
186 

,ulyg 

B.  E.  Jones 

Feet. 
2.35 
1.88 

See.-ft. 
686 

May  21 

G.N.BuireU 

382 

Daily  gage  height,  in  feet,  of  Stilltvater  River  near  West  Milton^  Ohio,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

0.9 

1.0 
1.3 

1.2 
1.0 
1.0 
1.2 
1.2 

1.3 
1.2 
1.2 
1.4 
1.4 

1.3 
1.1 
1.0 
.9 
.9 

.9 

.8 
.8 
.8 
.8 

.7 
.7 
.9 
1.0 
1.0 

1.0 
1.1 
1.1 
1.0 
1.0 

2!  3 
1.9 

1.7 
1.7 
1.6 
1.7 
4.9 

6.0 
4.5 
3.1 
2.6 
2.6 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.7 
2.5 
2.3 

2.0 
1.9 
1.9 
2.0 
3.0 
2.9 

2.5 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.2 
1.9 
2.0 

2.0 
2.0 
2.3 

4.8 
2.6 

2.0 
2.1 
2.1 

1.8 
1.5 
1.4 
1.4 
1.4 

1.4 
1.5 
1.9 
2.2 
2.3 

2.5 
4.7 
3.9 
8.3 
6.0 

3.9 
3.3 
2.7 
2.5 
2.4 

2.6 
3.0 
2.6 
4.4 
3.4 

2.8 
2.4 
2.0 
1.9 
1.9 
1.8 

1.9 
3.4 
4.3 
2.9 
2.7 

4.0 
3.8 
3.0 
2.5 
2.2 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.7 
2.4 
2.5 
2.4 

2.1 
1.9 
1.9 
2.0 
2.5 

3.4 
2.5 
2.5 
2.0 
2.0 

3.6 
5.1 
2.6 
2.6 
4.7 

4.2 
2.9 
2.6 
2.5 
2.2 

2.0 
2.0 
2.0 
1.9 
1.9 

1.7 
1.7 
1.6 
1.6 
1.6 

1.5 
1.6 
2.0 
1.9 
1.7 

1.7 
1.7 
1.7 
1.9 
1.9 
1.9 

2.0 
1.9 
1.9 
1.9 
3.0 

2.5 
2.7 
2.4 
2.0 
2.0 

2.0 
2.0 
1.9 
2.0 
2.0 

2.0 
2.0 
1.9 
1.9 
1.7 

1.7 
1.7 
3.1 
3.9 
2.7 

2.5 
2.6 
2.6 
5.7 
4.0 

2.6 
2.4 
2.0 
1.9 
1.9 

1.7 
2.0 
2.9 
2.2 
2.1 

2.0 
2.2 
2.2 
6.9 
6.0 

3.2 
2.6 
2.7 
2.2 
2.0 

1.9 
1.8 
2.0 
1.9 
1.7 

2.9 
2.0 
1.9 
1.8 
1.7 
1.6 

1.6 
1.4 
1.2 
1.0 

LI 
1.2 
1.3 
1.2 

1.1 

a7 

2 

.7 

3 

.7 

4 

.7 

5 

.7 

6 

.7 

7 

.7 

8 

.7 

9 

.7 

10 

.7 

11 

.7 

12 

.7 

13 

.7 

14 

.7 

15 

.7 

16 

.7 

17 

.6 

18 

.6 

19 

.6 

20 

.6 

21 

IS 

22 

2.0 

23 

2.0 

24 

2.0 

25 

1.9 

26 

1.9 

27 

1.9 

28 

2.0 

29 

2.0 

30 

10 

31 

* 

HAD  BIVSB  HEAS  8PRZVOFIBLD,  OHIO. 

Location.— At  old  mill  about  800  feet  south  of  Cleveland,  Cincinnati,  Chicago  A 
St.  Louis  Railway  bridge  No.  121  and  one-third  mile  below  mouth  of  Buck  Creek, 
near  Springfield,  Clark  Coimty. 

Drainage  area. — 488  square  miles. 

Records  available.— December  31,  1903,  to  March  31,  1906;  February  1, 1914,  to 
September  30, 1917. 
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Gaob.— Vortical  staff  in  two  sections;  lower  section  attached  to  north  wall  of  rock- 
lined  overflow  channel  from  millrace;  upper  section  attached  to  south  side  of 
old  mill  building;  read  by  O.  W.  Bruney.  Sea-level  elevation  of  zero  of  gage, 
887.81  feet.  Tlie  station  operated  1903  to  1906  was  located  about  one  ndle 
down  straam. 

DncHABOS  MXASURBMBNTS.— Made  from  highway  Inidge  about  1,000  feet  below 
gage  or  by  wading  about  1,500  feet  below  gage. 

CRAinrxL  ANB  CONTROL. — Channel  shifts  slightly  during  floods. 

ExTRBMKS  OF  STAGS. — Maximum  daily  stage  recorded  during  year,  6.8  feet  in  July; 
minifmiin  daily  stage  recorded,  1.1  feet  September  26-30. 

The  flood  of  March-April,  1913,  reached  a  stage  on  March  25  represented  by 
19.2  feet,  referred  to  gage  datum. 

Id.— Stage-discharge  relation  is  affected  by  ice  during  severe  winters. 

AocTTRACT. — Stage-dischaige  relation  probably  permanent,  probably  not  seriously 
affected  by  ice  during  the  year.  Rating  curve  for  1917  not  definitely  defined. 
Gage  read  daily  to  tenths.    Records  good. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau. 
Results  of  discharge  measurements  furnished  by  the  Miami  Conservancy  District 

DMarge  measurements  of  Mad  River  near  Springfield,  Okio,  during  the  year  ending 

Sept.  SO,  1917. 


Oat». 

Madeby- 

l^t. 

Dis- 
cbarge. 

Date. 

Made  by— 

bdgTt. 

Dis- 
charge. 

Oct  as 

18 

G.N.Bnrren 

H. «.  Daubenspeck. . 
do 

Feet. 
1.36 
1.30 
1.30 

Sec/t. 
197 

aoi 

223 

Kmr.  12 
May  22 
Aug.   8 

O.N.BnrreU 

H.  R.  Daabem^Mck. . . 
G.N.BarreU..Vr..... 

Feet. 
3.45 
1.06 
1.62 

Se^t. 

382 
260 

IkUy  gage  height,  in  feet,  of  Mad  River  near  Springfield,  Ohio,  /or  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
'  1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.4 

1.8 
1.8 
1.8 
1.8 
0.3 

4.0 
3.7 
3.5 
3.3 
3.0 

2.7 
2.5 
2.5 
2.6 
2.5 

2.5 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.6 
2.4 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
3.9 
2.9 

2.7 
2.3 
1.9 
3.6 
2.3 

2.1 
2.0 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 

1.6 
1.6 
2.6 
2.4 
2.2 

2.5 
3.6 
3.4 
6.6 
4.2 

4.0 
3.8 
3.5 
3.4 
3.2 

3.5 
3.2 
2.9 
2.7 
2.6 

2.6 
2.4 
2.4 
2.2 
2.2 
2.2 

2.2 
3.3 
3.2 
3.2 
3.1 

3.0 
2.8 
2.7 
2.4 
2.2 

2.2 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
4.0 
2.4 
2.3 

2.2 
2.2 
2.2 
2.2 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

3.6 
3.2 
3.0 
2.8 
2.6 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2  2 
2.0 
1.9 

1.8 
1.8 
1.8 
1.8 
1.9 

2.0 
2.3 
2.2 
2.1 
2.0 

2.0 
2.0 
2.7 
2.6 
2.3 
2.6 

2.3 
2.3 
2.5 
3.2 
3.6 

2.8 
2.1 
2.1 
1.9 
1.9 

1.8 
1.8 
1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.9 
1.9 

2.0 
2.3 
2.5 
2.3 
2.4 

2.4 
2.5 
2.8 
5.7 
3.5 

3.5 
3.2 
3.2 
3.1 
2.8 

1.8 
2.0 
1.9 
1.8 
2.0 

1.8 
2.4 
1.9 
6.8 
4.6 

3.0 
2.9 
3.0 
2.6 
2.5 

2.4 
2.3 
2.1 
1.9 
1.7 

2.5 
2.3 
2.0 
1.9 
1.7 
1.7 

1.7 
1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.5 

1.5 
1.5 
1.5 
1.5 
1.4 

1.5 
1.4 
.1.4 
1.3 
1.3 

1.3 
1.5 
1.5 
1.5 
1.4 

1.3 
1.3 
1.3 
1.3 
1.4 
1.4 

1.4 

1 

1.4 

1, 

1.4 

4. 

1.3 

1 

1.3 

• 

1.3 

7 

1.3 

S. 

1.3 

» 

1.3 

Id. 

1.3 

IL 

11... 

• 

1.3 
1.3 

13 

1.3 

U. 

1.3 

U 

1.3 

M... 

1.2 

17 

1.2 

u :;::::* 

1.2 

». 

1.2 

».....:::::::::•::::::: 

1.2 

n 

1.2 

22. :*;* ' 

1.2 

23 

1.2 

2i :;:':* 

1.2 

% 

1.2 

%... 

27.... 

««w*v^.- 

1.1 
1.1 
1.1 

2» •;".•• 

., 

1.1 

30.....     

1.1 

JL 

115805*— 20— W8P  463- 
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SURFACE  WATER  SUPPLY,  1917,  PART  III, 
HAD  RIVER  HEAR  DAYTON,  OHIO. 


Location.— In  SE.  {  sec.  8,  T.  2  E.,  R.  8  N.  Great  Miami  baae  line,  at  covered  high- 
way bridge  about  a  mile  northwest  of  Wright,  Greene  County,  and  5  miles  above 
Dayton. 

Drainage  area. — 652  square  miles. 

Records  available. — November  19,  1914,  to  September  30,  1917. 

Gage. — Vertical  staff,  attached  to  the  downstream  side  of  west  abutment  of  bridge; 
read  by  John  Morris.    Sea-level  elevation  of  zero  of  gage,  783.91  feet. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  at  gage  or  by 
wading  about  150  feet  above  gage. 

Channel  AND  control. — Stream  bed  is  made  up  of  boulders  and  gravel;  probably 
permanent. 

Extremes  of  discharge. — Maximum  daily  stage  recordod  during  year,  7.4  feet: 
March  14  (discharge,  5,250  second-feet);  minimum  daily  stage,  0.8  foot  September 
28-30  (discharge,  209  second-feet). 

The  flood  of  March-April,  1913,  the  highest  known  to  have  occurred  at  this 
station,  reached  a  stage  on  March  25,  represented  by  14.0  feet,  referred  to  gage 
datum. 

Ice. — Stage-dischaige  relation  seldom  affected  by  ice,  as  velocitiea  are  high. 

AcciiRACY. — Stage-discharge  relation  changed  about  March  15,  1917;  not  seriously 
affected  by  ice  during  the  years  1915  and  1917.  Rating  curve  used  November 
19, 1914,  to  March  14, 1917,  failry  well  defined  between  230  and  5,500  second-feet; 
that  usc^  from  March  15  to  September  30,  1917,  well  defined  between  210  and 
6,000  second-feet.  Gage  read  daily  to  tenths.  Daily  discharge  ascertaiaed  by 
applying  daily  gage  height  to  rating  table.  Data  for  1915  are  republished  on 
account  of  a  revision  of  the  rating  curve,  and  supersede  those  published  in  Water- 
Supply  Paper  403.  Data  as  published  for  1916  in  Water-Supply  Pftper  433  are 
correct.    Records  good. 

Cooperation. — Gage-height  record  and  results  of  discharge  measoiements  furnished 
by  Miami  Conservancy  District. 

Discharge  measurements  of  Mad  River  near  Dayton^  Ohio,   dxaing  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

fa^t. 

Dis- 
charge. 

Oct.  27 
Mar.  26 

G.N.BurreU 

do 

Feet. 
1.20 
2.40 

See-ft, 
256 
942 

May  18 
Aug.  10 

H.  R.  Daubenspeck.. 
G.N.  BurreU 

% 

Feet. 
1.55 
1.15 

296 
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'   Daily  dMuxrge,  in  Becand-Jeet,  of  Mad  River  near  Dayton,  Ohio,  for  the  yean  ending  Sept, 

SO,  1915  and  1917. 


Day.     < 

>ct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au^. 

Sept. 

1   1»14-U. 

"  1 

325 
195 
225 
195 
740 

685 
675 
530 
530 
465 

485 

410 
360 
360 
360 

380 
325 
325 
310 
335 

325 
325 
335 
325 
195 

195 
195 
195 
235 
920 
485 

360 
360 
860 
360 
405 

405 
405 
405 
405 
405 

405 
380 
360 
360 
360 

380 
360 
860 
360 
360 

360 
860 
360 
360 
360 

380 
700 
1,360 
755 
450 
405 

410 
310 
310 
385 
365 

365 

3,360 

1,100 

740 

530 

530 
530 
465 
410 
410 

410 
980 
740 
830 
575 

410 
410 
410 
410 
410 

410 
410 
360 
360 
360 
360 

405 
405 
405 
405 
1,980 

4,370 

1,500 

1,040 

920 

810 

755 
595 
495 
495 
495 

495 
495 
450 
450 
450 

450 

3,540 

1,770 

980 

810 

700 
595 
700 
980 
1,430 
1,170 

1,500 
4,810 
3,650 
1,910 
1,500 

4,500 
3,220 
1,300 
1,100 
980 

920 
3,380 
3,900 
1,770 
1,430 

1,100 

1,100 

860 

800 

740 

740 
685 
685 
685 
685 

685 
740 
575 

980 

810 

700 

1,300 

1,300 

1,770 

1,980 

810 

700 

700 

700 
695 
595 
495 
450 

450 
450 
545 
450 
920 

700 
595 
700 
1,980 
980 

755 

1,100 

700 

520 
520 
520 
465 
520 

1,170 
980 
980 
740 
685 

630 
630 
575 
530 
520 

520 
410 
360 
410 
410 

410 
360 
360. 
360 
360 

360 
360 
360 
310 
310 
310 

700 
545 
545 
450 
450 

405 
405 
700 
700 
645 

810 
1,840 
1,300 
6,250 
3,220 

1,360 

1,170 

865 

865 

865 

865 

980 

920 

3,460 

1,340 

980 
865 
865 
810 
755 
700 

365 
285 
385 
265 
285 

385 
365 
365 
265 
365 

465 
410 
410 
360 
380 

360 
310 
310 
310 
365 

365 
365 
310 
365 
365 

265 
265 
265 
265 
265 

700 
980 
1,300 
865 
865 

2,060 

1,240 

980 

865 

810 

755 
755 
755 
700 
700 

700 
700 
980 
865 
755 

700 
700 
645 
545 
700 

700 
645 
645 
645 
595 

365 
335 
335 
335 
335 

335 
310 
365 
365 
365 

385 
365 
365 
335 
335 

365 
365 
365 
365 
310 

360 
410 
310 
365 
365 

365 
310 
310 
265 
685 
465 

1,630 
920 
865 
755 

1,980 

1,170 
920 
810 
810 
700 

845 
595 
505 
595 
695 

545 
545 
495 
495 
495 

495 
545 
505 
545 
495 

450 
645 
700 
1,360 
810 
700 

410 
575 
575 
465 
410 

860 
410 
410 
410 
310 

310 
265 
265 
•  265 
310 

740 
465 
360 
920 
885 

520 
465 
380 
310 
310 

260 
260 
260 
225 
1,170 

1,040 
755 
700 
645 
980 

1,300 
865 
700 
645 
865 

755 
645 
495 
495 
495 

450 
450 
i05 
405 
405 

405 
405 
405 
645 
495 

450 

450 

865 

3,170 

1,360 

485 
1,300 
575 
465 
740 

576 

410 

4,700 

3,750 

i;300 

980 
860 
685 
630 
1,430 

3,730 
1,770 
980 
3,380 
1,240 

2^900 

1,360 

920 

740 

830 

575 
575 
520 
410 
520 
410 

920 
810 
700 
595 
495 

450 
645 
595 
495 
645 

595 

755 

595 

1,630 

3,080 

1,170 

1,040 

1,360 

865 

755 

645 
595 
545 
495 
450 

865 
810 
700 
545 
495 
450 

410 
410 
410 
410 
380 

380 
380 
380 
630 
465 

410 
740 
630 
465 
410 

360 
360 
360 
360 
360 

575 
1,170 
685 
630 
575 

465 
410 
360 
360 
360 
310 

405 
360 
360 
320 
320 

bo 

360 
360 
320 
320 

320 
320 
285 
385 
285 

285 
285 
285 
285 
285 

320 
405 
405 
320 
285 

285 
250 
250 
285 
360 
320 

310 

310 

T  1 

310 

il:::;::: :: : :: 

285 

!  $:::::::::::::: : 

1 

410 

- «  . 

1,980 
920 

7;:::::::::::::::::: 

4            1 . 

740 

■  i:::::::::::: :'::::::: 

630 

M  .             ... 

2,220 
920 

11..    .     .  _  -.  - 

12. 

630 

ja  ,  ,, 

520 

14 

520 

115. 

410 

L 

360 

In            ' :  .:: 

360 

ifi:::::::::: :::::: 

310 

li 

335 
235 

235 
195 
195 
195 
195 

195 
195 
195 
195 
195 

630 

l£ ::::::::::  :::::: 

520 

410 

IS:  ::::::::  :::::: 

360 

;»::::::::;: 

360 

1 «:::.::..:  .  :: 

360 

1 »:::::: 

380 



», 

310 

27 

465 

3S 

980 

2» 

630 

JO 

465 

SI 

1916-17. 
1 

405 
405 
880 
360 
380 

360 
880 
320 
320 
320 

320 

330 
330 
330 
320 
330 

330 
320 
320 
320 
360 

360 
320 
320 
330 
330 

330 
330 
320 
320 
320 

330 
320 
360 
405 
405 

360 
360 
405 
■•  405 
880 

285 

2 

285 

I  :::.::.:. 

320 

4 

285 

s   .  

285 

#,  

285 

7 

285 

8  

285 

« 

285 

» 

285 

u 

285 

12     

820 

250 

13. 

320 
320 
320 

320 
320 
320 
405 
450 

405 
405 
360 
380 
380 

360 
330 
320 

250 

14. 

250 

15.     

250 

H 

250 

17 

250 

Ig    

250 

19 

250 

-  %             

250 

Jl     

250 

a    

250 

a 

250 

91     

250 

25.     

250 

/  ai  •  

250 

/  * .... 

250 

'  ff ; 

209 

5 

330 
330 
330 

209 

srt     ..-..-- 

209 

M       ....--- 

„ 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


Monthly  discharge  of  Mad  River  near  Dayton,  Ohio,  for  the  years  ending  Sept.  SO,  191S, 

and  1917. 

[Drainftge  area,  662  square  miles.) 


Month. 


1914-15. 

November  1(M0 

December 

January 

February 

March 

April 

May - 

June 

July 

August 

September 

The  period  Nov.  19  to  Sept.  33. 

1916-17. 

October 

November *. 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


V^n.«lti^^im 


225 

920 

8^260 

4,810 

1,170 

465 

685 

1,170 

4,700 

1,170 

2,220 


4,810 


450 

405 

1,360 

4,370 

1,980 

5,250 

2,060 

1,980 

3,170 

3,080 

405 

820 


5,250 


yinttmim, 


195 
195 
265 
575 
810 
265 
225 
225 
410 
310 
265 


195 


320 
320 
360 
405 
450 
405 
545 
450 
405 
450 
250 
209 


209 


202 
853 
562 

1,540 
514 
297 
291 
435 

1,210 
409 


604 


350 
839 
430 
953 
865 
1,060 
828 
758 
738 
800 
818 
260 


643 


Per 
square 
mile. 


0.310 
.541 
.862 

2.36 
.788 
.456 
.446 
.666 

1.86 
.719 
.919 


.026 


0.537 
.520 
.660 
1.46 
1.33 
1.66 
1.27 
1.16 
1.13 
1.23 
.488 
.399 


.986 


Roii-off 

fdeptblii 

moMBon 

drainage 


.62 
.09 

2.46 
.01 
.51 
.51 
.74 

2.14 
.83 

1.03 


10.80 


0.«2 

,58 

.76 

1.68 

1.38 

1.91 

1.42 

1.34 

1.26 

1.42 

.56 

.45 


13.38 


BUCK  CBSEK  AT  SPBDfGFIEIJ),  OHIO. 

Location. — ^At  Plum  Street  Bridge  in  Springfield,  Clark  County. 

Drainage  area. — 163  square  miles. 

Records  available.— July  15,  1914,  to  September  30,  1917. 

Gaoe. — Vertical  staff  in  two  sections;  read  by  S.  Van  Bird,  jr.  Elevation  of  zero 
of  gage  above  sea  level,  908.2  feet. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Channel  may  shift  slightly  during  floods. 

Extremes  of  stage. — ^Maximum  daily  stage  recorded  during  year,  5.9  feet,  January 
5;  minimum  daily  stage,  0.5  foot,  September  27. 

The  flood  of  March-April,  1913,  the  highest  known  to  have  occurred  at  this 
station,  reached  a  stage  on  March  25,  represented  by  12.3  feet,  referred  to  gage 
datum.  ^ 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods  only,  as  the  use  of  water 
for  condensing  purposes  at  points  above  the  gage  tends  to  keep  the  temperature 
above  freezing. 

Accuracy. — Stage-discharge  relation  not  permanent;  probably  not  a£fected  by' ice. 
Rating  curve  for  1917  not  definitely  defined.  Gage  read  daily  to  tenths.  Rec- 
ords good.  "• 

Cooperation.— Base  data  fumiahed  by  the  Miami  Conservancy  District. 
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diMkargt  meaturemenU  of  Buck  Creek  at  Sprinafield,  Ohio,  during  the  year  ending  Sept. 


at  Springfield, 
SO,  1917, 


1 

lUdeby- 

Oftge    1     Dis- 
hei^t.  j  charge. 

Ite.  U 

G.N.BurralL. 

FtH.        aec.-ft. 
1.78            190 

i^s 

H.  R.  Daubeospeck 

'1.35            107 

Anr    % 

o.N.Buirtu..rrrr. 

1.00  1           65.7 

1 

Dmhf  gage  height,  in  feet,  of  Buck  Creek  at  Springfield,  Ohio,  for  the  year  ending  Sept,  SO, 

1917, 


i>»y. 


Oct. 

Nov. 

Dec. 

1.0 

0.8 

0.9 

1.0 

.0 

1.0 

.0 

1.0 

.0 

1.0 

1.0 

1.0 

.9 

1.0 

.0 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.8 

.9 

.8 

.7 

.9 

.8 

.7 

1.1 

.8 

.8 

1.2 

.8 

.8 

1.1 

.8 

.8 

1.0 

.8 

.8 

.9 

1.4 

.8 

.0 

1.2 

.8 

.8 

1.0 

.8 

.8 

.9 

1.0 

.8 

.8 

2.2 

.8 

1.0 

2.0 

.8 

1.2 

1.0 

.8 

1.0 

1.3 

.8 

1.1 

Jan.  I  Feb. 


1.1 
1.3 
1.6 
1.9 
6.0 

2.5 
2.1 
1.0 
1.0 
1.5 

1.8 
1.0 
1.0 

.9 

.9 

.9 

.0 
1.0 
1.0 
1.0 

1.5 
8.8 
2.0 
1.7 
1.5 

1.2  I 
1.2 
1.8  I 
2.2 
2.0  : 
1.8  ' 


1.5 
1.3 
1.2 
1.0 
.0 

.0 
.8 
.8 
.8 
.8 


1.0 
1.0 
1.0 
1.1 

1.2 
1.1 
1.1 
1.3 
1.7 

1.2 
1.5 
3.6 
1.8 
1.5 

1.6 
1.4 
1.3 


Mar. 


1.3 
1.4 
1.5 
1.4 
1.4 

1.3 
1.3 
1.5 
!.♦ 
1.8 

7.6 
1.0 
2.4 
8.5 
2.0 

1.8 
1.0 
1.7 
1.6 
1.5 

1.8 
1.8 
1.9 
2.5 
1.9 

1.7 
1.9 
1.4 
1.2 
1.2 
1.1 


Apr. 


1.4 
2.0 
1.8 
1.6 
2.2 

2.5 
1.0 
1.8 
1.8 
1.7 

1.6 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
2.4 
1.6 
1.4 

1.4 
1.3 
1.2 
2.0 
1.5 

1.4 
1.5 
1.6 
1.4 
1.4 


May. 


1.8 
1.5 
1.4 
2.6 
2.0 

1.0 
1.5 
1.5 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 
1.3 
1.2 
1.2 

1.3 
1.4 
1.4 
1.6 
1.4 

1.7 
1.0 
3.0 
2.0 

1.8 
1.6 


June. 


1.6 
1.6 
1.5 
1.7 
2.1 

2.0 
2.0 
2.2 
1.0 
1.3 

1.3 
1.4 
1.2 
1.5 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.4 
3.0 
1.5 
1.3 

1.4 
2.5 
2.2 
2.1 
2.0 


July. 


1.8 
1.7 
1.6 
1.6 
1.4 

1.3 
1.2 
1.4 
1.3 
1.3 

1.3 
1.4 
1.5 
1.3 
4.2 

1.5 
1.0 
2.0 
1.5 
1.4 

1.2 
1.1 
1.0 
.0 
1.2 

1.4 
1.2 
1.1 
1.1 
1.0 
.0 


Aug.    Sept. 


0.7 
.7 
.7 
.6 
.7 

.7 
.6 
.7 
.7 
.7 

-.8 
.6 
.7 
.6 
.6 

.6 
.7 
.6 
.6 
.7 

.7 
.6 
.6 
.6 
.7 

.6 
.5 
.6 
.6 
.6 


TWDI  OBBXK  HKAR  GSBMAVTOWH,  OHIO. 

Location.— At  covered  highway  bridge  in  NE.  }  aec.  14,  T.  3  N.,  R.  4  E.,  about  1 
mile  west  of  Germantown,  Montgomery  County,  and  about  2  miles  above  mouth 
of  little  Twin  Creek,  which  enters  from  left. 
I)uiKAOB  AREA. — ^272  squaro  miles. 

BiooRDS  AVAILABLE.— April  12,  1914,  to  September  30,  1917. 
Gaoi.— Vertical  staff  in  two  sections;  read  by  Thomas  Stettler.    Sea-level  eleva- 
tion of  zero  of  gage,  712.73  feet. 
I^iscHABGE  XEAStTBBMENTB. — ^Mado  from  downstroam  side  of  the  bridge  or  by  wading 
ibout  200  feet  above  gage.    The  bridge  makes  an  angle  of  about  45°  with  the  direc- 
tion of  the  current.    Flood  measurements  can  be  made  at  the  highway  bridge 
•bout  half  a  mile  below  the  gage. 
Chaxnil  and  contbol.— Channel  shifts  slightly  diuing  floods. 
ExTBEMBs  OF  8TA0B. — ^MaxLmum  daily  stage  recorded  during  year,  7.1  feet,  March 
14;  mimmnm  daily  Stage,  0.8  foot,  September  18-30.    The  flood  of  March-April, 
1913,  the  highest  known  to  have  occurred  at  this  station,  reached  a  stage  on  March 
25  of  18.3  feet,  referred  to  gage  datum. 
Id.— Stage-diBchaige  relation  affected  by  ice  during  severe  winters. 
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Accuracy. — Stage-discharge  relation  not  permanent;  probably  not  affected  by  ice. 

Rating  curve  not  developed.    Measurements  indicate  considerable  change  in 

control.    Gage  read  daily  to  tenths.    Records  good. 
Cooperation. — Station  maintained  and  records  furnished  by  the  Miami  Conservaocy 

District. 

Dischctrge  mtatwremenU  of  Twin  Creek  near  Gemumtown^  Okio^  during  the  year  ending 

Sept.  30,  1917. 


Dat«.             Hade  by- 

hdlg^t. 

Dls- 
charge. 

Date. 

Madeby- 

tadi^t. 

IMS- 

Oct.  31 
Mar.  ^7 
Apr.  10 

H.  R.  Daubenspec];.. 

O.N.Burrell 

H.  R.  Daubenspeck.. 

Fed. 
1.2S 
2.30 

2.ao 

306 

308 

May  23 

July  26 

H.  R.  Daubenspeck.. 
O.N.  Bun«U 

Feet. 
2.62 

2.08 

StL-fL 
459 
SI 

Daily  gage  height,  in  feet,  of  Tivin  Creek  near  Germantown,  Ohio,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


)ec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

1.4 

2.4 

3.5 

2.0 

2.0 

1.3 

2.3 

2.5 

1.9 

4.3 

13 

2.3 

2.4 

1.9 

3.4 

1.3 

2.3 

2.0 

1.8 

2.7 

1.5 

6.5 

1.9 

1.8 

25 

1.5 

6.3 

19 

1.7 

4.0 

1.6 

3.8 

1.9 

1.8 

3.0 

1.6 

31 

1.9 

2.0 

2.6 

1.6 

2.8 

19 

2.6 

2.8 

1.6 

2.8 

19 

2.7 

2.2 

1.6 

2.5 

1.6 

2.6 

2.1 

1.6 

2.2 

16 

6.4 

2.1 

15 

2.1 

1.7 

3  7 

2.1 

1.3 

1.9 

16 

7.1 

2.0 

1.4 

1.0 

1.6 

4.0 

1.9 

1.4 

1.9 

1.7 

32 

1.9 

1.4 

1.8 

1.7 

3.0 

1.9 

1.3 

1.8 

1.7 

2.6 

1.8 

1.3 

1.8 

1.7 

23 

2.1 

1.3 

1.7 

2-2 

2.2 

2.0 

1.4 

1.8 

19 

2.2 

2.0 

1.3 

6.7 

1.8 

2.8 

19 

1.3 

3.8 

1.7 

2.4 

1.8 

1.3 

2.9 

3.8 

4.4 

1.8 

1.3 

2.4 

2.3 

3.1 

1.9 

1.3 

21 

21 

2.6 

1.9 

3.1 

2.1 

21 

2.4 

1.9 

3.7 

21 

2.1 

2.2 

1.9 

2.5 

2.2 

2.1 

2.0 

23 

3.7 

2.0 

19 

23 

3.2 

2.0 

1 

2 
3 

4 
5 

6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22. 
23 
24, 
25. 

26. 
27. 
28. 
29. 

!?: 


2.1 
2.5 
2.1 
2.1 
4.3 

2.8 
2.7 
2.4 
2.2 
2.2 

2.1 
2.1 
20 
19 
19 

18 
18 
1.8; 
1.7  I 
1.7 

1.7  I 
1.7  ' 
1.8 
2.1 
1.9 

1.8 
3.7 
2.7 
3.9 
28 
28 


2.8 
2.3 
26 
2.2 
2.6 

4.5 
3.2 
2.6 
2.3 
32 

2.5 
2.2 
2.1 
2.0 
20 

1.9 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
2.3 
2.7 
2.7 


1.9 
1.9 
1.0 
1.7 
1.6 

1.6 
1  6 
1.0 
1.7 
16 

1.0 
1.0 
15 
3.7 
2.0 

1.8 
l.-O 
2.0 
1.8 
1.7 

1.6 
1.5 
14 
1.4 
1.4 

2.0 
21 
1.7 
1.5 
1.4 
1.3 


0 
0 
.0 
.0 
.0 

1.0 
.0 
.9 
.9 
.9 

.9 
2.8 
2.1 
1.7 
1.7 

1.4 
12 
1.1 
11 
1.2 
1.3 


14 


FOXTRMILX  ORZEK  HEAR  SXVENMILE,  OHIO. 

Location.-— In  NW.  J  sec.  7,  T.  2  N.,  R.  3  E.  first  principal  meridian,  at  Bteel-tnw 
highway  bridge  about  2  miles  southwest  of  Sevenmile,  BuUjer  County ,  and 
about  5  miles  above  junction  with  Miami  River,  near  Hamilton. 

Drainage  arba. — 178  square  miles. 

Records  available. — November  17,  1914,  to  September  30,  1917. 

Gaob. — ^Vertical  staff  in  two  sections;  read  by  W.  B.  Eaton.  The  lower  section  is 
on  downstream  side  of  bridge  pier;  upper  section  is  on  tree  on  ri^t  bank  just 
bek)W  bridge.    Sea-level  elevation  of  zero  of  gage,  618.69  feet. 

Discharge  measurements. — Made  from  downstream  side  of  bridge  at  gage  <a  by 
wading  700  feet  above  gage. 
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Chaxnbl  and  control. — Stream  bed  is  composed  of  gravel;  shifts  considerably 
daring  floods. 

ExTRBMBS  OP  8TAQE. — Maxjmum  daily  stage  recorded  during  year,  6.5  feet  Juije  5; 
minimum  daily  stage,  0.5  foot  October  11-15,  17.  Maximum  stage  recorded,  18 
feet,  March  25,  1913. 

IcB.— Stage-discharge  relation  may  be  affected  by  ice  jams  at  times. 

Accuracy. — Stage-discharge  relation  not  permanent;  probably  not  seriously  affected 
by  ice  during  the  year.  Hating  curve  not  developed.  Recent  measurements 
indicate  some  change  in  control.    Gage  read  to  tenths  daily.    Records  good. 

CooPBRATioN. — Gage-height  recorded  and  results  of  discharge  measurements  fur- 
nished by  the  Miami  Conservancy  District. 

IH$diarge  metuurements  of  Fourmile  Creek  nenr  Sevenmile,  Ohio.f  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

Oago 

1 
Dls- 
charge. 

Date. 

Madeby- 

Gaee 
height. 

Dls- 
charge. 

Oct,  31 

Mar.  13 

M 

G.N.  Barren 

H.  R.  Daubenspeck.. 
do 

Feet. 
0.7 
7.4 
4.26 

Sec-ft. 
2.1 
5,350 
1,510 

June    5 
Aug.  15 

H.  R.  Daubenspeck.. 
G.N.BurreU 

Feet. 
4.75 
1.2 

Sec-ft. 

2,m 

6.5 

Daily  gage  height,  in  feet,  of  Fourmile  Creek  near  Sevenmile,  Ohio,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 

Feb. 

Mar. 

2.6 

2.7 

2  4 

2.7 

2.4 

2.7 

1  7 

1  9 

1.7 

1.5 

3.4 

1.7 

1  6 

2.8 

1.7 

1  5 

2  4 

1  7 

1.5 

15 

1  6 

1.5 

1.5 

1.6 

15 

1  5 

4  0 

1  5 

5.0 

1  9 

5  4 

2.1 

3.2 

2.5 

29 

2.5 

2.8 

25 

2.8 

26 

2.8 

1.6 

2.6 

2.8 

1.6 

2.6 

2.8 

5.0 

2.6 

2.8 

2.4 

3.0 

2.8 

2.0 

3.0 

3.0 

2.0 

2.9 

28 

2.1 

2.9 

2.8 

2.4 

2.8 

2.7 

2.4 

2.9 

2.4 

3.6 

2-1 

3.0 

2.0 

2.6 

3.5 

Apr. 


May.    June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4 

3. 

6. 

7, 
%. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
2D. 

21. 
22. 
23. 
24 
25. 

23. 
27. 
2S. 
29. 
9) 
31 


0.9 
.8 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.9 

.5 

1.0 

1.1 

1.1 

1.1 

1.1 

.9 

.9 

.9 


0.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 

.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 

.7 

1.4 

1.1 

1.1 

1.1 
11 
1.1 
11 
1.1 


1.0 
1  0 
1.0 
.9 
.9 

1. 
1. 
1. 
1 
1. 

1. 
1. 
1. 
1. 
1. 

1.1 
1.0 
1.0 


1.1 
11 
1.1 
1.1 
1.1 

1.4 
3.2  ' 
2.9  I 
2.4  ! 
1.8  I 
1.6 


3.5 
33 
3.0 
2.8 
2.8 

2.6 
2.5 
2.0 
18 
1.8 


2.6  ' 
2.0 
1.9  . 
1  9  ' 
1.7 

1.4  I 
1.3  I 
1  8 
1.8  I 
1.8 


1.6 

1.8  ' 

1.7 

1.8 

18 

1.8 

1.8 

1.7 

1.8 

1.7 

1.8 

1.6 

1.8 

1.6 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

2.0 

1.8 

1.6 

1.8 

1.7 

2.0 

20 

19 

22 

2.3 

1.9 

2.3 

3.0 

2.4 

3.0 

24 
2.0 
2.0 
3  3 
6.5 

4.8 
29 
2.6 
2.5 
2.0 

2.0 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

2.0 
2.0 
1.8 
1.8 
1.8 


1.8 
17 
1.7 

1.7 
1.7 

17 
17 
1  8 
18 
2.0 

2.0 
21 
2.2 
22 
2.2 

2.3 
2.3 
2.3 
2.3 
2.4 

24 
2.2 
1.8 
1.8 
1.6 

1.6 
1.7 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
14 
1.3 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.2 
1.2 
1.2 
1.2 

1.8 

1.7 
1.4 
1.1 
1.1 
1.1 

1.2 
1.2 
1.4 
1.4 
1.4 
1.3 


11 
1.1 
1.1 
11 
1.1 

1.1 
1.1 
12 
1.1 
1.0 

1.0 

1.0 

.9 


9 
9 
9 
9 
.9 

.9 
9 


SSVEITMILE  CREEK  AT  SEVEKMILE,  OHIO. 

Location.— On  line  between  sec.  5,  T.  2  N.,  R.  3  E.,  and  sec.  32,  T.  3  N.,  R.  3  E. 
first  principal  meridian,  at  covered  highway  bridge  about  half  a  mile  west  of 
Sevenmile,  Butler  County,  and  about  1  mile  above  junction  with  Fourmile 
Creek. 

Drainage  area. — 128  square  miles. 

RicoRDs  AVAILABLE. — Xovember  17,  1914,  to  September  30,  1917. 
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Gage. — Vertical  staff  on  downstream  side  of  west  abutment;  read  by  H.  L.  Kumler. 

Sea-level  elevation  of  zero  of  gage,  623.1  feet.     . 
Discharge  measurements. — Made  from  bridge  at  gage  or  by  wading  just  above 

bridge. 
Channel  and  control. — Stream  bed  at  the  gage  is  for  the  most  part  limestone  bed- 

rock  in  horizontal  layers;  although  some  gravel  occurs  along  the  east  side,  the 

section  is  practically  permanent. 
Extremes  op  sAob. — ^Maximum  daily  stage  recorded  during  year,  7.8  feet  January 

5;  minimum  daily  stage,  1.4  feet  August  19-20.    Maximum  stage  recorded,  17 

feet,  March  25,  1913. 
Ice. — Stream  is  seldom  covered  with  ice  on  account  of  the  high  velocities,  but  stage- 

dischaige  relation  is  sometimes  affected  by  ice  jams. 
Accuracy. — Stage-discharge  relation  practically  permanent ;  not  seriously  affected  by 

ice  during  the  year.    Hating  curve  not  developed.    Gage  read  daily  to  tenths. 

Records  good. 
Cooperation. — Gage-height  record  and  results  of  dischaige  measurements  furnished 

by  the  Miami  Conservancy  District. 

Discharge  measurement  of  Sevenmile  Creek  at  SevenmiUy  Ohio,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

Oaeo 
height. 

Dis- 
charge. 

Date. 

Made  by— 

he^t. 

Dis- 
cbarge. 

Oct.  31 
Mar.  14 

G.N.BurreU 

H.  R.  Daubenspeck.. 

Feet. 
1.80 
4.8 

8ec.-ft. 
4.4 
1,300 

June    5 
Aug.  15 

H.  R.  Daubenspeck.. 
G.N.BurreU 

Feet. 
5.9 
1.80 

Sec-fl. 
2,290 
11-2 

Daily  gage  height,  in  feet,  of  Sevenmile  Creek  at  Sevenmile,  Ohio,  for  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

IG 
17 
18 
19 
20 

21 
22 
23 
24 
25 

96 
27 
28 
29 
30 
31 


1.8 
1.8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 

i.r 

1.9 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.8 
1.8 

1.7 
1.7 
1.8 
1.8 
l.S 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

1.8 
1.8 
1.9 
1.9 
1.9 


1.9 
1.9 
1.8 
1.8 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
4.2 
2.9 
2.4 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 

7.8 

3.9 
3.3 
3.0 
2.8 
2.7 

2.6 
2.5 
2.5 
3.2 
3.4 

3.2 
3.3 
3.1 
3.2 
2.9 

2.3 
4.9 
3.2 
3.9 
3.7 

2.5 
2.4 
2.7 
3.2 
3.1 
3.1 


3.2 
2.6 
2.4 
2.7 
4.4 

4.5 
4.4 
3.5 
2.5 
2.2 

2.3 
2.3 
2.8 
2.4 
2.2 

2.2 
2.2 
2.3 
2.3 
2.6 

2.3 
2.2 
2.4 
3.1 
2.2 

2.2 
2.2 
2.2 


2.2 
2.2 
2.1 


3.1 
3.1 
3.0 

2.8 
2.7 
2.8 
3.5 
3.1 

3.1 
2.8 
2.7 
2.7 
2.7 
2.0 


2.7 
3.9 
3.2 
2.9 
4.2 

3.7 
3.0 
2.9 
2.8 
2.7 

2.7 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.3 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.3 

2.3 
2.3 
2.6 
2.5 
2.3 


2.5 
2.4 
2.3 
2.3 
3.5 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.4 
2.3 
2.3 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.3 
2.3 
2.5 

2.5 
2.6 
3.1 
3.4 
2.6 
2.4 


2.0 
2.7 
2.6 
2.8 
7.2 

3.8 
3.3 
2.9 

fi 

3.0 
2.5 
2.5 
2.7 
2.6 

2.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.0 
2.0 
2.8 
2.6 
2.3 


2.4 

2.6 
2.8 
2.4 
2.3 

2.5 
2.3 
2.3 
2.2 
2.2 

2.2 
2.0 
2.0 
3.8 
3.0 

2.4 

4.8 
2.7 
2.5 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.0 

1.6 
1.5 
1.5 
1.4 
1.4 

1.5 
1.5 
2.2 
2.1 
2.1 

2.1 
2.0 
2.0 
2.2 
2.1 
2.1 


2.0 
3.0 
2.0 
1.9 
1.8 

1.8 
1.8 
2.0 
1.9 
1.8 

1.7 
1.7 
1.6 
1.6 
1.6 

1.9 

1.8 
1.8 
1-8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 


NOTK.— No  readings  Mar.  4-17. 
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WBZTSWATX&  BIVZ&  AT  BROOKVILLS,  OTD. 

Location. — ^At  two-«pan  steel  highway  bridge  about  three-fourths  mile  south  of  Brook- 
▼ille,  Franklin  County,  and  about  2,000  feet  below  junction  of  east  and  west  forks 
of  Whitewater  River. 

DftAiKAGs  ARSA. — 1,180  square  mil 08. 

Riix>RD8  ATAHJLBLB.— June  8, 1915,  to  September  30, 1917. 

Gage.— Chain  gage  fastened  to  downstream  side  of  bridge;  read  by  H.  Koemer. 

Dbchaboe  MCASURBMENTS. — ^Made  from  downstream  side  of  bridge. 

Chaknsl  akd  control. — Control  about  500  feet  below  gage  is  probably  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  13.7  feet  March 
13  (diachaige,  about  39,000  second-feet);  minimum  stage,  1.05  feet  morning  Feb- 
ruary 14  (discharge,  164  second-feet). 

RrouLAnoN. — Flow  regulated  to  some  extent  by  the  Thompson-Norris  strawboard 
mill  at  Brookville.  Water  is  diverted  from  the  west  fork  about  10  miles  above 
station  and  flows  down  the  old  Whitewater  Canal  to  the  mill  and  is  returned  to 
the  river  a  few  hundred  feet  above  junction  of  the  east  and  west  forks. 

AconiACT. — Stage-discharge  relation  practically  permanent;  probably  not  affected 
by  ice  during  year.  Rating  curve  well-defined  between  200  and  12,500  second- 
feet;  beyond  these  limits  curve  is  an  extension.  Gage  read  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rat- 
ing table.     Records  good. 

GoorERATioN. — ^Base  data  furnished  by  United  States  Army  Engineers. 

Mbf  dimharge,  in  seoond-feetj  of  Whitewater  River  at  BrookviUe^  Ind,^Jor  the  year  end- 
ing Sept,  SO,  1917, 


t)*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

I 

22S 
228 
228 
21S 
208 

208 
199 
199 
199 
218 

242 
228 
242 
218 
218 

206 
208 
208 

218 
255 

306 
242 
228 
22S 
228 

228 
218 
206 
206 

199 
190 

199 
199 
199 
190 
199 

199 
199 
199 
199 
206 

218 
208 

218 
228 
228 

228 
228 
218 
228 
228 

218 
228 
242 
255 
242 

255 
255 
265 
242 
256 

242 
242 
255 
256 
256 

255 

288 
308 
402 
288 

272 
808 
2B8 
255 
256 

255 
255 
242 
255 
242 

272 
2i2 
228 
22S 
242 

228 
6,180 
3,830 
352 
650 
670 

670 
670 
650 
610 
19,900 

13,400 
8,420 
2,500 
2,000 
1,090 

1,280 
836 
936 
788 
610 

096 
650 
462 
570 
670 

096 
9,420 
2,860 
1,690 
1,340 

1,220 
935 
1,160 
2,160 
2,000 
2,600 

1,340 
740 
462 
362 
228 

532 
005 
740 
532 
430 

376 
190 
190 
164 
172 

375 
352 
632 
695 
695 

605 

610 

3,230 

2,860 

1,340 

1,040 

1,040 

935 

835 
740 
650 
605 
740 

430 
1,100 
1,840 
1,280 
1,160 

2,680 
11,100 
27,900 
19,900 

4,960 

3,420 
2,860 
3,040 
1,760 
1,540 

1,620 
2,320 
3,830 
4,050 
2,320 

1,090 
1,540 
lli^ 

i,im 

1,040 
990 

78S 
5.430 
3,620 
2,3X 
4,960 

7,550 
3,620 
2,320 
2,000 
1,690 

1,480 

1,280 

l,lfiO 

990 

935 

885 

788 
788 
835 
835 

835 
740 
650 
650 
740 

788 

788 

990 

1,040 

1,100 

2,500 
1,840 
1,280 
1,100 
3,620 

2,320 
1,690 
1400 
1,280 
1,840 

306 
835 
835 
605 
650 

610 
532 
405 
405 
462 

462 
532 
1,040 
570 
405 

462 
1,100 
4,270 
2,500 
1,280 
1,220 

1,510 
2,680 
1,540 
935 
15,300 

4,060 
3,040 
1,840 
4,730 
8,420 

2,320 
1,480 
l,lfO 
1,040 
885 

788 
650 
610 
570 
462 

430 
430 
430 
430 
402 

376 

495 

1,840 

1,480 

990 

650 
605 
405 
375 
352 

352 
402 
1,160 
605 
405 

4C2 
462 
402 
2,600 
090 

740 
1,340 
035 
610 
462 

430 
352 
328 
375 
352 

402 
430 
352 
288 
272 
255 

242 
242 
228 

228 
218 

228 
255 
218 
218 
228 

218 
218 
218 
208 
190 

109 
-  199 
208 
109 
272 

228 
328 
352 
375 
255 

242 
22S 
218 
208 
218 
218 

206 

2 

100 

1 .;  * 

1,400 

4 

272 

i. " 

228 

6 

206 

7.... 

242 

4 :::*: 

4,730 

9 

570 

IS :' 

328 

u 

255 

12. ;■*" 

218 

u "  ' 

218 

14 

218 
206 

204 

u i; * 

11 

n 

100 

18 

104 

w 

100 

» : 

100 

2i 

218 

a. 

218 

8 

218 

u :: 

190 
190 

100 

s 

K. 

V 

8.....  

29...  

10....: 

190 
208 
100 
206 

u 
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SURFACE  WATER  SUPPLY,  1911^  PART  HI. 


Monthly  discharge  of  Whitewater  River  at  BroohvUle,  Ind.,  for  thi  year  ending  Sept, 

SO,  1917, 

IDrainage  area,  1 ,180  square  miles.] 


Month. 


Discharge  in  second-feet. 


Hf^TJm^im 


Mt"<ymiTn 


Kean. 


Per 
square 
mile. 


Kun-ofl 

(depth  in 

inches  on 

drainage 


October 

November 

December 

January 

Febniary 

March 

April 

May 

June 

July 

August 

September.... 

The  year 


308 

255 

6,180 

19,900 

3,230 

27,900 

7,560 

4,270 

15,300 

2,500 

375 

4,730 


199 
190 
228 
402 
164 
430 
650 
30H 
375 
255 
199 
190 


222 

607 

2,540 

700 

3,560 

1,760 

1,250 

1,880 

504 

236 

418 


0.188 
ASS 
.606 
2.15 
.652 
3.02 
1.48 
1.06 
1.69 
.503 
.200 
.354 


27,900 


164 


1,170 


.902 


0.23 

.21 

.58 

2.4S 

.6S 

3.18 

1.65 

1.22 

1.77 

.58 

.22 

.40 


13.49 


KENTUCKY  BIVER  BASIN. 
DDE  RIVES  HEAR  BURGIH,  KY. 

Location. — ^At  covered  wooden  highway  bridge  on  Burgin  and  Buena  Visita  pike,  3J 
miles  due  east  of  Burgin,  Mercer  County.  Kennedy's  mill  is  one-fourth  mile 
above  station. 

Drainage  area. — 395  square  miles  (86  per  cent  measured  on  topographic  maps  and 
14  per  cent  on  map  of  Kentucky,  compiled  by  United  States  Geological  Survey, 
scale  1:500,000). 

Records  available .-nJuly  2, 1910,  to  July  16, 1911;  October  1,  1911,  to  September 
30, 1917. 

Gage. — Staff  gage  attached  to  right  upstream  wing  wall  of  bridge  near  face  of  abut- 
ment; read  twice  daily  by  Frank  Martin.  Soundings  taken  at  tlie  measuring 
section  indicate  that  the  zero  of  the  gage  as  replaced  by  the  observer  on  February 
15,  1913,  is  approximately  0.2  foot  below  zero  of  gage  installed  when  station  was 
established.  Gage  readings  subsequent  to  February  15,  1913,  refer  to  a  datum 
which  is  about  0.2  foot  below  datum  of  original  gage. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge,  from  a  boat,  or  by 
wading. 

Channel  AND  control. — Probably  permanent  except  during  extreme  floods.  At 
stages  above  low  water  the  growth  of  foliage  on  trees  and  brush  at  the  control  may 
affect  the  stage-discharge  relation  to  a  small  extent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  29.0  feet  about 
3  a.  m.  January  22  (discharge,  27,500  second-feet);  minimum  stage,  2.80  feet  July 
11-14  (discharge,  2.5  second-feet). 
Maximum  stage  about  30  feet;  date  unknown. 

Ice. — Ice  forms  only  during  severe  winters. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice  dur- 
ing the  year.  Rating  curve  well  defined  up  to  455  second-feet  and  fairly  well 
defined  between  455  and  12,000  second-feet;  extended  above  12,000  second-feet. 
Gage  read  twice  daily  to  quarter  tenths.  Daily  dischaige  ascertained  by  apply- 
ing mean  daily  gage  height  to  rating  table.    Records  good. 

Cooperation. — Station  maintained  in  cooperation  with  Kentucky  State  Greological 
Survey,  J.  B.  Hoeing,  State  geologist. 
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Di$diarge  meaguremenU  of  Dix  River  near  Burgin,  Ky.,  during  the  year  ending  Sept. 

SO,  1917. 
[Made  by  Jones  and  Sellier.] 


Date. 

Qaee 
height. 

DIs- 
chaige. 

Jan.   23 

Feet. 
11.68 
2.86 

Sec.ii. 
4  tt50 

Jtdy  19 

3.4 

BaU^  discharge,  in  seocmdrfeetf  of  Dix  River  near  Bwrgin^  Ky.^  for  the  year  ending  Sept. 

SO,  1917. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

16 
34 
13 
11 
10 

«.2 
6.0 
9.4 
10 
».2 

8.0 
7.6 

e.8 

6.0 
&0 

7.6 

10 

15 

46 

256 

568 
200 

73 

85 

62 

48 

41 

36 

..32 

22 
21 

20 
18 
18 

16 
15 
15 
16 
12 

12 
11 
11 
10 
9.2 

9.2 
9l2 
0.2 

10 

10 

12 
13 
12 
17 
29 

31 
34 
54 

48 
41 

35 
32 
31 
31 
34 

82 
32 
36 
42 
42 

30 
34 
36 
39 

38 

35 
32 
35 
32 
34 

36 
100 
649 
491 
438 

491 

601 

4,720 

3,130 

1,340 

649 

455 
455 

2,090 
11,300 
12,400 

6,270 

2,420 

1400 

925 

735 

529 
389 
331 
280 
280 

359 
374 
350 
345 
405 

1.400 
22.300 
7.870 
1.870 
1,400 

1,030 
735 
649 
925 
825 
649 

925 

1,270 

875 

649 

438 

318 

6.510 
3.040 
6.990 
4,400 
2,770 

1.940 

345 
4.830 
2.860 
1,270 

925 

1.870 

1,340 

875 

825 

691 

529 
405 
421 
438 
405 

318 
268 
233 
211 
190 

160 
133 
133 
116 
116 

97 
85 
78 
100 
280 

222 
190 
142 
116 
97 

.      88 
94 
88 
77 
72 

72 
71 
66 
61 
56 

51 
49 
45 
41 
38 

35 
34 
34 
31 
29 

25 
24 
32 
82 
66 
55 

•  60 
82 

1,150 
389 
244 

160 
133 
256 
180 
601 

491 
331 
222 
160 
124 

100 
86 
70 
58 
50 

44 

38 
35 
29 
29 

24 
20 
18 
19 
16 

16 

14 

12 
9.6 
9.2 

8.0 
8.0 
8.0 
6.8 
4.6 

2.5 
2.5 
2.5 
2.5 
3.2 

3.4 
3.6 
3.9 
4.2 
16 

29 

88 
82 
62 
48 

48 
280 
438 
222 

70 

50 

44 

38 
36 
35 
32 

29 
25 
24 
21 
19 

16 
13 
11 
10 
9.2 

10 
11 
10 
14 
15 

16 

21 
133 
649 
875 

222 
108 

85 

66 

44 

41 

35 

2 

34 

3 

50 

4 

108 

5 

92 

6 

75 

345  !  2.000 

58 

g 

292 
268 
233 

233 
211 
142 
142 
190 

1,340 
975 
735 
825 

3,900 

2,770 
1,270 
975 
4.300 
2,250 

1,270 

825 

7.230 

6,510 
3,310 
1,800 

1.210 
1,270 
2,170 
1,660 
1,530 

925 
3.220 
3.700 
1,400 

925 

780 

925 

1.030 

10.300 

2,950 

1.400 
925 

1,030 
735 

,    629 
405 

48 

9 

41 

10 

34 

11 

32 

12 

27 

U 

20 

H 

18 

15.               

16 

1« 

13 

17 

12 

18.                 

10 

19 

7.6 

30.               

6.0 

n 

7.6 

22 

6.0 

23 

5.3 

24. 

5.3 

S..^. 

at 

5.3 
3.2 

r 

4.2 

28 

11 

29 

22 

30 

29 
25 

108 

31 

Monthly  discharge  of  Dix  River  near  Burgin,  Ky.^  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area.  395  square  miles.) 


Discharge  in  second-feet. 

Kun-off 
(depth  in 
inenes  on 

drainage 
area). 

Month. 

M^nlmuTn, 

Mean. 

Per 
square 
mile. 

October 

568 

54 

4,720 

22.300 

7.230 

10,300 

4,830 

222 

1,150 

438 

875 

108 

6 

9.2 
31 
280 
142 
405 
78 
24 
16 
2.5 
9.2 
3.2 

54.6 
18.8 
433 
2,630 
1,260 
2,630 
685 
70.4 
177 
5a2 
86.5 
30.5 

0.138 

.048 

1. 10 

6.66 

3.19 

6.41 

1.73 

.178 

.448 

.127 

.219 

.077 

0.16 

Novonber  

.05 

Dcoember              

1.27 

Juaarr . .'.'.'. 

7.68 

Pebn»y           

3.32 

iSrS^ :::::.:..:....: : 

7.39 

Awa 

1.93 

i&y.:             : 

.20 

fc;.:::::.-^::::::::::::::::::::::::::::::: 

.50 
.15 

August 

.25 

BtfUahba 

.0^ 

The  year 

22.300 

2.5 

660 

1.69 

22.99 
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SURFACE  WATER  SUPPLY,  1917,   PART  ni. 
BLKBOBV  CBBXK  AT  FORKS  OF  BLSHOBV,  KT. 


Location. — ^At  footbridge  at  Forks  of  Elkhom,  Franklin  County,  three-fourths  mile 
below  forks  of  stream  and  5  miles  northeast  of  Frankfort. 

Drain AGB  area. — 415  square  miles  (measured  by  United  States  Engineer  Corps). 

Rbcords  AVAiLABLE_j:7-April  26,  1915,  to  September  30, 1917. 

Gage. — ^Vertical  staff  in  two  sections  on  left  bank ;  section  reading  0  to  5  feet  attached 
to  elm  tree  40  feet  below  bridge,  other  section  attached  to  sycamore  tree  about 
20  feet  below  bridge;  read  by  R.  S.  Estes. 

Discharge  measurements. — ^Made  from  footbridge. 

Channel  and  control. — ^Bed  of  stream  loose  and  bed  rock;  probably  permanent. 
Control  short  distance  below  gage,  composed  of  solid  rock  and  boulders;  per- 
manent. 

Ice. — Stage-discharge  relation  probably  not  affected  by  ice  except  during  severe 
winters. 

Accuracy. — Stage-dischaige  relation  probably  permanent;  not  affected  by  ice  dnriDg 
year.  Hating  curve  well  defined,  65  to  18,000  second-feet  and  fairly  well  defined 
at  other  stages.  Gage  read  twice  daily  to  tenths.  Daily  discharge  ascertained 
by  applying  mean  gage  readings  to  rating  table.    Results  good. 

Cooperation. — ^Base  data  furnished  by  United  States  Engineer  Corps. 

Discharge  meaguremerUs  of  Elkhom  Creek  at  Forks  of  Etthom^  Ky.^  during  the  year 

ending  Sept.  SO,  1917. 


Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

lie^t. 

Dis- 
charge. 

Jan.     3 
22 

CLThlebftud 

do 

do 

do 

Feet. 

6.6 
11.75 
11.8 

5.92 

Sec-ft. 
4.280 
13,500 
12.700 
3.630 

May  19 

July  20 

31 

C.J.Thiebaud 

B.  E.  Jones 

Feet. 

ass 

.96 
.6 

140 

22 

L.  Scofield 

78.9 

Apr.     3 

Daily  discharge,  in  second-feet,  of  Elkhom  Creek  at  Forks  of  Elkhom,  Ky.,  for  the  ymxn 
ending  Sept.  SO,  1915-1917, 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

1915. 

1916. 

1 

135 

482 

180 

180 

335 

16 

204 

305 

390 

320 

254 

2 

135 

1,710 

196 

180 

320 

17 

196 

278 

335 

1,140 

455 

3 

180 

1,540 

222 

222 

305 

18 

196 

278 

305 

1,880 

835 

4 

180 

1,060 

320 

910 

292 

19 

180 

243 

278 

910 

730 

6 

164 

1,540 

410 

800 

1,540 

20 

180 

222 

243 

910 

482 

6 

164 

662 

352 

662 

2.420 

21 

180 

213 

204 

910 

320 

7 

222 

1,380 

320 

455 

1,620 

22 

455 

213 

180 

1,380 

266 

8 

730 

1,300 

1.380 

320 

1,140 

23 

1,220 

196 

180 

948 

254 

9 

432 

1,140 

2.600 

243 

730 

24 

1,060 

188 

180 

835 

254 

10 

292 

835 

2,330 

213 

482 

25 

835 

180 

180 

765 

254 

11 

292 

510 

1,710 

213 

390 

26 

630 

180 

180 

510 

254 

12 

266 

390 

1,060 

213 

335 

27 

630 

180 

180 

370 

254 

13 

232 

335 

695 

213 

335 

28 

750 

180 

180 

336 

254 

14 

213 

335 

540 

213 

305 

29 

872 

180 

180 

335 

254 

15 

213 

335 

455 

910 

278 

30 

31 

605 
540 

172 

180 
180 

456 
300 

234 
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Dmlif  dudutrge  in  second-feet,  of  Elkhom  Creek  at  Forks  of  Elkhom,  Ky.<,for  the  years 
ending  Sept.  SO,  7P75-i9i 7— Continued. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1915-16. 

1 .1  2,420 

2 2,700 

3 1,970 

k 1,140 

5 765 


540 

.       432 

352 

335 

I      335 


I 


305 
278 
254 
232 
213 

213 
213 
213 
222 
232 

213 
213 
213 
213 
213 

213 
213 
213 
213 
213 
213 


109 
109 
109 
109 
109 

109 
100 
109 
109 
109 

109 
109 
109 
109 
109 

109 
109 
109 
164 
128 

122 
109 
109 
109 
109 

109 
109 
100 
109 
109 
i09 


213 
213 
213 
213 
213 

213 
213 
213 
213 
213 

213 
213 
213 
335 

1,460 

1,710 
1,140 
948 
3,080 
2,980 

1,880 

1,300 

985 

800 

662 

540 
432 
410 
370 
335 


109 
109 
109 
109 
109 

109 
109 
109 
109 
100 

109 
109 
109 
109 
109 

109 
109 
109 
109 
109 

109 
109 
109 
109 
109 

100 
109 
109 
109 
109 


335 
3S5 
335 
335 
335 

335 
335 
335 
335 
335 

335 

352 
390 
410 
410 

1,380 
12,700 
13,200 
6,000 
3,600 

2,420 
1,620 
1,300 
948 
2,600 

1,880 
1,540 
1,710 
4,500 
4,500 
2,790 


109 
109 
109 
109 
1,380 

305 
232 
196 
196 
164 

164 
135 
135 
135 
135 

135 
135 
135 
135 
135 

135 
135 
135 
232 
410 

765 
6,670 
4,500 
2,980 
1,710 


2,150 
2,060 
1,800 
1,460 
1,380 

1,620 

1,380 

010 

910 

010 

2,420 
6,280 
8,730 
4,2fiO 
2,600 

2,0fi0 

1,380 

910 

662 

540 

432 

1,540 
1,380 
1,060 
1,060 

872 

730 

600 

1,710 

6,420 

5,480 


695 

630 

5,240 

2,790 

3,820 

3,390 

2,600 

1,460 

835 

765 

570 
510 
510 
5^0 
510 

510 
510 
455 
278 
196 

2,330 
13,400 
6,720 
2,980 
2,060 

1,380 
910 
835 
765 
765 


4,620 
3,390 
2,240 
1,540 
1,220 

1,060 
872 
730 
600 
482 

455 

510 

3,820 

3,180 

2,060 

1,710 
1,710 
1,620 
1,220 
1,060 

765 
000 
540 
948 
1,800 

1,620 

1,220 

872 

800 


630 
630 
570 
410 
335 

335 
335 
254 
180 
164 

164 
164 
164 
164 
164 

164 
164 
232 
370 
335 


335  3,600 


662 
570 
570 
482 
410 

370 
1,710 
1,620 
1,220 

835 

600 
482 
432 
370 
1,54P 

910 
910 
835 
730 
630 

570 
510 
455 
390 
335 

410 
1,620 
1,620 
1,380 
1,060 

872 


630 
1,140 
1,460 
2,150 
2,150 

1,620 
1,460 
2,880 
4,860 
4,040 

4,150 
5,870 
4,620 
5,240 
3,080 

2,240 

1,710 

1,300 

835 

630 


335 
570 
910 
570 

370 
335 
370 


2,330 
2,150 
3,390 
2,420 

1,460 
1,620 
1,060 
695 
455 
..305 


730 
600 
482 
390 
320 

266 
232 
232 
266 
305 

254 
213 
213 
213 
213 

213 
213 
213 
213 
213 

213 
213 
213 
213 
213 

213 
213 
196 
196 
196 


570 
7,020 
3,920 
2,240 
2,600 

4,740 
2,980 
570 
1,540 
1,220 

765 
570 
370 
335 
278 

278 
278 
278 
232 
213 

180 
135 
135 
135 
135 

135 
135 
135 
135 
164 


196 
196 
204 
278 
243 

213 
213 
213 
204 
180 

180 
180 
172 
142 
116 

109 
109 
109 
109 
109 

109 
109 
109 
109 
109 

109 
109 
109 
109 
135 
135 


164 
164 
164 
164 
164 

135 
135 
135 
135 
135 

135 
135 
135 
135 
135 

135 
135 
135 
103 
76 

76 
81 
109 


86 

5,360 

5,360 

2,150 

765 


135 
135 
135 
135 
135 

278 
600 

305 
204 
204 


335 
254 
204 
254 

266 

305 

243 

5,240 

4,040 

1,880 

1,140 

095 

540 

410 

305 
278 
266 
222 
188 


410 
695 
455 
305 
278 

232 
455 

1,460 
8,550 
2.600 

1,380 
630 
410 
455 
305 

254 
180 
135 
135 
135 

135 
135 
135 
100 
100 

97 

86 
86 
76 
66 


172 
149 
142 
128 
122 

122 
122 
122 
122 
122 

122 
122 
122 
188 
180 

142 
135 
135 
2,420 
766 

096 
482 
390 
204 
164 

213 
164 
164 
142 
135 
135 


109 
86 
76 
66 

254 

305 
180 
122 


.^m 


135 
135 
135 
135 
135 

135 
122 
122 
109 
100 

135 
135 
122 
335 
1,380 

540 
232 
135 
122 
122 

109 
188 
135 
135 
122 

122 
109 
109 
109 
109 
100 


100 
109 

109 
109 
109 

109 
109 
109 
109 
100 

100 

100 
100 
100 
100 

109 
109 
109 
100 
109 

109 
109 
100 
109 
100 

100 
100 
116 
140 
116 


57 
49 
49 
49 
49 

49 
49 
92 
116 
86 

62 
57 
57 
57 
57 

49 
49 
49 
49 
,49 

49 
49 
49 
49 


49 
49 
49 
49 
49 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


Monthly  discharge  of  Elhhom  Creek  at  Forks  of  EUchom,  Ky.,  for  the  years  ending  Stj^ 

30,  1915-1917, 

•     prainage  aiea,  415  square  miles.] 


Month. 


Discharge  in  second-feet. 


^ft-Htri^im 


Ulnit^TiTn 


liean. 


Per 
square 
mile. 


(depth  in 
inches  on 
drainice 


May 

June 

July 

August 

September.. 


1915. 


October 

November.. 
December. . 

January 

February... 

March 

April 

May 


1915-16. 


Jime 

July 

August 

September.. 


The  year. 


October 

November.. 
December. . 

Januar>' 

February... 

March 

AprU 

May 

June 

July 

August 

September.. 


1916-17. 


The  year. 


1,230 
1,710 
2,600 
1,880 
2,420 


2,700 

3,060 

13,200 

8,730 

4,620 

1,710 

730 

278 

5,240 

2,420 

1,380 

149 


13,200 


164 

109 
6,670 
13,400 

010 
5,870 
7,020 
5,360 
8,550 

305 
86 

116 


13,400 


135 
172 
180 
180 
254 


213 
213 
335 
432 
455 
335 
196 
109 
135 
122 
109 
109 


559 
537 
502 
540 


607 

738 

2,190 

2,120 

1,490 

810 

209 

152 

652 

276 

190 

111 


0.966 

1.35 

1.27 

L4S 

1.30 


1.23 
1.78 
5.28 
5.11 
3.59 
1.95 
.648 
.366 
L57 
.665 
.458 
.267 


109 


792 


1.91 


109 
109 
109 
196 
164 
305 
135 
76 
66 
66 
49 
49 


112 
109 
730 
1,920 
347 
2,810 
1,080 
560 
683 
89.2 
56.4 
65.7 


0.270 
.263 
1.78 
4.63 
.836 
6.67 
2.60 
1.35 
1.65 
.215 
.136 
.134 


49 


677 


1.63 


L61 

L46 
L65 
1.45 


1.41 

L99 

6.09 

5.89 

3.87 

2.25 

.73 

.43 

L75 

.77 

.53 

.30 


35.99 


aai 

.29 
3.05 
5.34 

.87 
6.43 
2.90  ; 
L56 
L84 

.25 

.16 

.15 


22.14 


BAOLE  CREBK  AT  GLEHCOB.  BY. 

Location. — At  county  highway  bridge  half  a  mile  south  of  Glencoe,  Gallatin  County, 

Drainage  area. — 445  square  miles  (United  States  Engineer  Corps). 

Records  availablb.— April  29,  1915,  to  September  30,  1917. 

Gage. — Vertical  staff  attached  to  upstream  side  of  first  pier  from  left  abutment  of 
bridge;  read  by  Anna  Connelly.  ^ 

Discharge  measurements. — ^Made  from  bridge. 

Channel  and  control. — Bed  of  stream  sand  and  loose  stone;  probably  permanent. 
Small  island  covered  with  trees  about  250  feet  below  bridge.  Point  of  control 
not  detemuned. 

Ice. — Stage-discharge  relation  probably  not  affected  by  ice  except  in  very  cold  win- 
ters. 

Accuracy. — Stage-discharge  relation  probably  permanent;  not  affected  by  ice 
during  y6ar.  Rating  curve  well  defined  between  50  and  15,000  second-feet, 
extended  beyond  these  limits.  (Jage  read  twice  daily  to  tenths.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Recofds 
good. 

Cooperation.— Base  data  furnished  by  United  States  Engineer  Corps. 

The  following  discharge  measurement  was  made  by  C.  J.  Thiebaud,  of  the  United 
States  Army  Engineer  office  at  Frankfort,  Ky.: 
May  12, 1917:  Gage  height,  1.40  feet;  discharge,  83.1  second-feet. 


Digitized  by 


Google 


KENTUCKY  RIVER  BASIN. 


Ill 


Dmif  duckarffe^  in  teeond-feet,  of  Eagle  Creek  at  Glencoe,  Ky.,/or  the  year  ending  Sept, 

SO,  1917. 


Day. 

Oct. 

Nov. 

Deo. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 

.July. 

Aug. 

Sept 

1 

35 

35 
35 
58 
85 
75 

58 
48 
43 
38 
35 
26 

36 
26 
22 
22 
22 

22 
22 
22 
22 
26 

23 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
28 
122 
193 

138 
90 
90 
75 
75 

51 
51 
45 
40 
225 

1S3 
193 
115 
96 
85 

66 
51 
45 
40 
40 

40 
40 
40 
40 
40 

40 
40 
115 
214 
193 

362 

14,700 

5,420 

1,060 

345 

273 

146 

122 

9,570 

3,500 

6,380 

2,580 
810 
2S6 
193 
173 

156 
108 
164 
122 

85 

85 
85 
85 
85 
85 

3,830 
13,500 

1,200 
300 
214 

164 
155 
465 
805 
1,060 
880 

260 
193 
138 
138 
138 

1.38 
138 
138 
138 
138 

138 
138 
138 
138 

138 

138 
138 
85 
108 
300 

248 

173 

1,420 

2,780 

236 

183 
314 
420 

380 
870 
722 
1,500 
870 

488 

810 

3,400 

3,190 

1,500 

930 
4,740 
7,280 
5,900 
1,660 

510 
330 
314 
260 
214 

5,080 
2,010 

532 
4,960 

810 

362 
2,380 
810 
362 
260 
225 

273 
12,600 
3,830 

488 
2,880 

6,510 
810 
510 
030 
695 

442 
286 
260 
214 
193 

193 
146 
122 
115 
108 

108 
96 

85 
85 

86 

80 
75 
75 
75 
314 

193 
115 

85 
122 

96 

90 
75 
75 
75 
76 

90 
578 
260 
115 
130 

75 
66 
58 
51 
45 

40 
40 
35 
35 
35 

32 

13,200 

22,300 

2,380 

465 

622 

6.540 

4,390 

1.350 

345 

810 

442 

273 

248 

3,400 

2,780 

488 
960 
173 
930 
330 

183 
155 
122 
96 
80 

70 
66 
58 
51 
45 

45 
40 
35 
35 
32 

30 
30 
465 
146 
90 

62 
45 
40 
32 
30 

28 
26 
22 
22 
26 

40 
138 

70 
183 

80 

70 
85 

108 
40 

138 

178 
130 
80 
58 
58 
58 

58 
45 
45 
30 
22 

22 
18 
18 
14 
14 

14 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

9 
9 
9 
9 
9 
54 

48 

2. 

32 

3 

36 

4 

22 

5 

18 

'j 

14 

14 

S 

345 

% 

'g 

h3 

a 

66 

12 

58 

13 

58 

14 

45 

U 

40 

16 

30 

17 

26 

R 

24 

1». 

18 

%, 

18 

a 

18 

a 

45 

a 

24 

28 
22 

25 

22 

» 

ts 

2r 

14 

3*. 

14 

a» 

11 

Sj 

]1 

21 

M(mikly  discharge  of  Eagle  Creek  at  Glencoe,  Ky.,for  the  year  ending  Sept,  SO,  1917. 
[Drainage  area,  445  square  miles.] 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

ftHf^irin^XtTn. 

}JI,\nirt\\}n\, 

Mean. 

Per 
square 
mUe. 

October 

85 

193 

14,700 

13,500 

2,780 

7,280 

12,600 

22,300 

5,540 

465 

58 

345 

9 
22 
40 
85 
85 
214 
75 
32 
32 
22 

9 
11 

23.9 

43.6 

783 

1,510 

314 

1,730 

1,090 

1,340 

762 

84 

17.8 
46.1 

0.054 
.098 
L76 
3.30 
.706 
3.89 
2.45 
3.01 
1.71 
.189 
.040 
.104 

0.06 

N<jTeBibor.                 

.11 

D«*fl|h*c 

2.  OS 

'unary                                          , , 

3.91 

Fehmary 

.74 

March... 

4.48 

April 

2.73 

Kiy.        : 

3.47 

J3»:;::::::;:::::::::::.:.:. :.:...: :: 

1.91 

Jalf 

.22 

Aogost                     

.05 

September 

.12 

The  year 

•     22,300 

9 

650 

1.46 

19.83 

% 

\ 

i 
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112  SURFACE  WATER  SUPPLY,  1917,  PART  IIL 

G&BBH  BIVE&  BA8IN. 
esxsv  mxTEM,  at  mtofobdvxllx,  kt. 

Location. — ^At  toll  highway  bridge  at  Munfofdville,  Hart  County.  Louisville  & 
Nashville  Railroad  bridge  is  about  a  mile  below  higjiway  bridge. 

Drainage  area. — 1,790  square  miles  (measure  on  map  of  Kentucky  compiled  by 
United  States  Geologjic^l  Survey,  scale  1: 500,000.) 

Records  available. —February  27, 1915,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  upstream  handrail  of  bridge;  read  by  Chester  ^^^lliams. 

Discharge  m easurmbnts. — Made  from  upstream  side  of  bridge  or  by  wading  100  feet 
below  the  bridge. 

Ohannbl  and  control. — ^The  control  for  low  stages  is  at  a  riffle  used  as  a  ford  imme- 
diately below  the  bridge  and  is  believed  to  be  permanent;  control  at  high  stages 
is  also  believed  to  be  permanent.  Discharge  relation  may  be  affected  to  some 
extent  at  high  stages  by  diCf^^nces  in  the  foliage  on  the  brush  and  trees  in  the 
flood  plain. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  35.5  feet  at  5.30 
a.  m.  January  7  (discharge,  31,400  second-feet);  minimum  stage,  2.85  feet  at  5.30 
a.  m.  July  7  (discharge,  128  seond-feet).    Minimum  discharge  for  1916  was  118 
second  feet  and  not  144,  as  given  in  this  paragraph  in  Water-Supply  Paper  433. 
Highest  known  stage,  about  54  feet;  date  unknown. 

Ice. — Ice  seldom  forms  at  this  station. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice 
during  the  year.  Rating  curve  well  defined  below  and  fairly  well  defined  above 
1,700  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table.    Record  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  Kentucky  Qeologictl 
Survey,  J.  B.  Hoeing,  State  geologist. 

Discharge  measiurementa  o/Oreen  River  at  MunfordviUe^  Ky,,  during  the  year  ending  SepL 

SO,  1917, . 


[Made  by  B 

.  E.  Jones.) 

Date. 

Oa«e 
height. 

Dis- 
charge. 

Date. 

Q8« 

heig&t. 

Dis- 
charge. 

DiUe. 

bdlg^t. 

Dls. 

Jan.   34  

Feet. 
34.65 
32  14 
29.fil 

8ec.it, 
20,500 
36,600 
21,800 

Jan.   36 

36 

36 

Feet, 
17.49 
16.07 
12.77 

8ee.-/t. 

10,300 
0,000 
7,060 

Jan.   27 

July  10 

11 

Feet. 
8.82 
2.97 
3.99 

1» 
171 

25 

25 
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Doily  dUcharoe,  in  second-feet ,  of  Green  River  at  Munfordvi^^^  Ky.^  for  the  year  ending 

Sept.  SO,  1917. 


D»y.  j   Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


, 1 

862 

2.:::...:::::.: 

675 

3 1 

530 

4.:::.::: 

397 

5 

350 

6, 

305 

7 

282 

S 

245 

9 

245 

10 

260 

11 

252 

a 

222 

S:::::::::::::: 

k'i 

14 

2r)2 

15 

lfl9 

lA 

176 

17 

230 

I» 

452 

» 

520 

» 

2,400 

21            

4.280 

22. 

3.080 

23 

1  SOO 

24 

1.200 

25 

938 

as 

788 

27 

675 

28 

638 

29 

560 

30 

482 

31 

437 

413 
397 
381 
358 
475 

305 
290 
520 
290 
268 

290 
282 
200 
290 
290 

350 
245 
252 
245 
345 

245 
238 
238 
335 
505 


498 
381 
429 


365 
330 
320 
•358 
373 

520 
520 
520 
56a 
490 

498 
505 
490 
445 
413 

350 
397 
373 
490 
381 

429 
1,120 
1.950 
2,100 
2,020 


3.000 
9,160 
12,200 
413  12,800 
373  11,800 
I  6,440 


15,500 
4,650 
3,000 
2,480 
6,360 

16.100 
31,300 
28,700 
11.000 
4,580 

3,750 
2,920 
9,540 
1,950 
1,650 

1,420 
1,580 
1,720 
1,580 
2,180 

2,320 
20.900 
28,600 
30.300 
36.400 

9.920 
4.500 
3.600 
3,520 
4,500 
1,280 


5,180 
5,180 
4,800 
4,050 
2,780 

2,480 
2,020 
1,950 
1,880 
1,580 

1,350 
1,200 
1,050 
1,050 
1,280 

2,850- 
3,600 
3,300 
3,000 
9,060 

12,200 
10.800 
6,700 
6,780 
8,060 

6,960 
5,180 
7,550 


14,300 
15,700 
16,900 
18,300 
17,200 

12,000 
8,140 
10,300 
12,500 
10,900 

8.230 
7,290 
21,600 
23,700 
15,900 

8,910 
11,000 
15,000 
16,100 

8,660 

5.480 
6,120 
6,530 
12,000 
15,700 

12,600 
7,890 
6.440 
6,180 
4,120 


3,230 
10,600 
15,100 
10,000 

7,890 

13,900 
13,200 
10,600 
8,060 
7,460 

5,640 
4,280 
3,980 
3,820 
3,600 

3,220 
2,480 
2,180 
1,880 
2,020 

1.950 
1.420 
1.200 
1.280 
1,200 

1,120 
975 
1.050 
1,420 
1,720 


2,030 
1,880 
1,500 
1,280 
1,500 

1,350 

1,120 

975 

862 


825 
750 
750 
750 
675 


600 
560 
560 
520 

505 
520 
638 
600 
600 

560 
520 
712 
975 
1,050 
975 


788 

938 

1,350 

1,050 

1,420 

1,050 
1,280 
1,120 
1,650 
4,800 

3.820 
2,780 
1,950 
1,420 
1,120 

862 
788 
638 
675 
560 

560 
505 
505 
475 
490 

437 
437 
437 
490 
560 


475 
405 
373 
358 
290 

312 
146 
222 
268 
182 

202 
189 
176 
196 
189 

245 
305 
380 
342 
560 

712 
900 
788 
520 
712 

505 
712 
381 
560 
505 
365 


I 


421 
350 
298 
215 


308 
308 
505 
1,730 
825 

750 
429 
312 
445 
900 

2,480 
6,620 
3,380 
1,500 
975 

750 
1,120 
4,480 
5,560 
5,020 

2,550 
1,500 
975 
788 
675 
600 


750 
938 
975 
750 
600 

560 
1,350 
900 
638 
505 

439 
342 
320 
365 


290 
260 
429 
230 
230 


320 
342 
312 
238 

230 
230 
245 
230 
381 


Monthly  (Hschearge  of  Green  River  at  Munfordville,  Ky.,for  the  year  endina  Sevt.  SO,  1917, 

[Drainagemrea,  1,790  square  miles.] 


Discharge  in  socond-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

4,2J<0 

520 

12,800 

31,300 

12,200 

23,700 

15,100 

2,020 

4,800 

900 

6,620 

1,350 

176 

238 

320 

1,420 

1,050 

3,380 

975 

505 

437 

146 

208 

230 

775 

338 
2,310 
9,320 
4,420 
11,600 
4,880 

891 
1,160 

403 
1,510 

464 

0.433 

.189 

1.29 

5.21 

2.47 

6.49 

2.73 

.498 

.649 

.225 

.844 

.259 

0.50 

.21 

December 

1.49 

6.01 

;  ¥^Sri'::::::: .::::::::;::::::.::::: 

2.57 

k     March.                  

7.48 

;     April    

3.05 

'  iiSy^           :;.:: 

.67 

Jrifii^                    .., 

.72 

July 

.26 

Ao^nst                -.-.- 

.97 

.29 

i           Tbtjter 

31,300 

146 

3,180 

1.78 

24.12 

115805** — 20 — wsp  453 8 
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SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


WABASH  BIVEB  BASIN. 
VSBMUJOV  XIVKft  HEAR  DAWIZXX,  ILL. 

LooAi^ON.— In  see.  22,  T.  19  N.,  R.  11  W.,  at  Chicago  A  Eastern  Illinois  Railroad 
bridge,  about  3  miles  south  of  Danville,  Vemiilion  County,  1}  miles  above  Stony 
Creek,  and  3- miles  below  mouth  of  North  Fork. 

Drainage  area. — 1,280  square  miles. 

Records  available. — November  12,  1914,  to  September  30,  1917. 

Gaoe.— Chain  ga^  attached  to  downstream  side  of  bridge;  read  by  Ralph  Bradbury 
till  July  14  and  by  William  Taylor  afterward. 

DiBCHAROB  MEASUREMENTS. — ^Mado  from  dowustream  side  of  bridge  or  by  Wading. 

Cbannel  and  control. — Soft  mud  and  sand;  likely  to  shift.        ^ 

Extremes  of  discharge. — Maximum  stage  recorded  during  year^  13.4  feet  at  4.30 
a.  m.  June  6  (discharge,  7,840  second-feet);  minimum  stage,  2.20  feet  at  6.30  a.  m. 
October  3  (discharge,  16  second-feet). 

1915-1917:  Maximum  stage  recorded,  18.9  feet  January  31,  1916  (discharge, 
12,800  second-feet);  minimum  stage,  2.00  feet  November  20  and  23  to  25,  1915 
(discharge,  15  second-feet). 

AocuRAGT.— Stage-discharge  relation  not  permanent;  affected  by  ice  and  changed 
during  high  water  in  June.  Rating  curve  used  till  June  5  fairly  well  defined 
bcitween  35  and  10,000  second-feet;  curve  used  after  that  date  fairly  well  defined 
between  52  and  10,000  second-feet.  Crage  read  to  hundredths  twice  daily.  Gage 
heights  probably  1.0  foot  in  error  for  a  period  just  before  or  after  July  8.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  tables. 
Records  fair  except  for  very  low  stages  in  October  and  November,  for  period 
affected  by  ice,  and  for  period  about  July  8,  for  which  they  are  poor. 

DiKharge  measuremerUs  of  Vermilion  River  near  DanvUle,  lU,,  during  the  year  ending 

Sept,  30,  1917. 

[Made  by  H.  C.  Beckman.) 


Date. 

ta^t. 

Dto- 
diaige. 

Date. 

ta^t. 

Die. 
charse. 

Dec  12  . 

1911. 

FeH, 
2.1  A 
4.00 

021 

Auk.  13.. 

1912. 

Fed. 
2.74 
2.74 

8ec.-ft. 
113 

June  22 

13 

118 
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Dmb/  ditdiarge,  in  9econd-feeh,  of  VennUion  River  near  Danville,  III.,  for  the  year  endmg 

Sept,  SO,  1917. 


II.. 

12.. 

a.. 

14.. 

15.. 

16.. 
17.. 
W.. 
19.. 
».. 


Day. 


Oct. 


21 
19 
19 
34 
32 

31 
28 
25 
24 
23 

21 
21 
21 
22 
24 


43 
72 

103 
92 
77 
6i 
51 


35 
3« 


36 


Nor. 


Dec. 


42 
50 
54 
100 
140 


240 


Jan. 


396 


135 


70 


Feb. 


50 


40 


85 


Mar. 


150 
155 
160 
153 
122 


2,400 
2,060 
1,760 
1,680 
1,530 

1,320 
1,120 
940 
760 
636 
532 


Apr. 


1,120 
1,120 
1,120 
1,120 
1,390 


105 

2,080 

103 

2,060 

101 

1,680 

96 

1,320 

94 

852 

101 

796 

103 

715 

321 

662 

3,040 

636 

3,520 

636 

3,440 

610 

3,360 

610 

3,360 

584 

3,040 

610 

2  720 

636 

610 
532 
482 
507 
532 

532 
532 
558 
584 
558 


( 
May.  !  June. 


482  4,160 

409  3,760 

364  3,040 

482  2, 160 

1,390  f  — 


1,390 
1,460 
1,460 
1,390 
1,320 

1,180 
940 
715 
532 
409 

364 
321 
300 
300 
300 

364 

715 

1,760 

2,160 

2,080 

1,920 
1,840 
1,840 
1,920 
2,560 
4,400 


7,600 
6,960 
6,160 
6,640 
7,360 

6,600 
4,320 
3,600 
3,280 
2,960 

2,720 
1,680 
1,390 
1,000 
715 

610 
560 
511 
488 
464 

715 
1,460 
2,960 
2,400 
1,390 


July. 


940 
830 
740 
640 
560 

470 


288 
250 

233 
216 
200 
185 
329 

351 
488 
418 
373 


250 
216 
200 
185 
185 

662 

1,120 

1,320 

1,060 

585 

418 


Aug. 


308 
250 
216 
185 
154 

132 
200 
351 
308 
233 

137 
127 
116 
101 
86 

80 
75 
67 
62 
60 

59 
64 

120 
64 

250 

185 
114 
179 
351 
418 
373 


Sept. 


329 
185 
174 
157 
140 

114 
101 
200 

308 
306 

210 
150 
118 
101 
86 

82 
75 
66 
60 
50 

56 

54 

64 
74 

84 

77 
71 
67 
62 
59 


Non.~No  gage  height  record  for  Mar.  2  and  Sept.  23-24;  discharge  interpolated.  Discharge  estimated 
July  2-8  because  of  erroneous  gage  heights.  Discharge  Dec.  11  to  Feb.  28  estimated  because  of  ice, 
frofflBie heights,  observer's  notes,  and  weather  records.    Braced  figures  show  mean  discharge  for  periods 


MmUUydigcharge  of  Vermilion  River  near  Danville,  III.,  for  the  year  ending  Sept.  SO,  1917. 
(Drainage  area,  1,280  square  miles.) 


Discharge  in  second-feet. 

Runoff 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

103 

85 

19 
19 

38.1 
41.8 

136 

196 

56.4 
1,260 

860 
1,200 
3,050 

476 

175 

126 

0.030 
.033 
.106 
.153 
.044 
.984 
.672 
.938 

2.38 
.372 
.137 
.098 

0.03 

Nowmbw.          :^ ::... 

04 

D«c«iiiber y, 

.12 

haarw 

18 

wSS^                

.05 

Mifcii.._:        ::.: 

3,520 
2,080 
4,400 
7,600 
1,320 
418 
329 

94 
482 
300 
464 
185 
59 
54 

1  13 

Aprtl 

!75 

Mty ::       ::: 

1  06 

Jane 

2.66 

Jmj 

43 

AW..::;;;::;:::::::: :..:::: 

.16 

September..           

.11 

The  year 

7,600 

635 

.496 

6.74 
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SURFACE  WATER  SUPPLY,  1917,  PART  in. 
XMBABBASS  RIVSB  AT  8TE.  MABIE,  ILL. 


Location.— -In  sec.  30,  T.  6  N.,  R.  14  W.,  at  highway  bridge  at  north  end  of  Mtin 
Street,  Ste.  Marie,  Jasper  County,  about  450  feet  downstream  from  Cincinnati, 
Indianapolis  &  Western  Railway  bridge,  and  2^  miles  upstream  from  mouth  of 
'  Hickory  (or  North  Fork)  Creek. 

Drainage  area. — 1,540  square  miles. 

Records  available.— October  20,  1909,  to  December  31,  1912;  August  24,  1914,  to 
September  30,  1917. 

Gage. — Standard  chain  gage  attached  to  bridge;  read  by  V.  C.  Wuerth. 

Discharge  measurements. — Made  from  downstream  side  of  highway  bridge  at 
ordinary  stages;  during  high  water  made  also  from  downstream  side  of  five  wooden 
trestles  on  Cincinnati,  Indianapolis  <&  Western  Railway  bridge,  northwest  of  high- 
way bridge. 

Channel  and  control. — ^Measuring  section  is  at  a  pool;  control  is  about  1,800  feet 
below  gage;  may  shift. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  21.2  feet  at  8  a.  m. 
June  6  (dischaige,  14,000  second-feet);  minimum  stage  recorded,  1.51  feet  at  3 
p.  m.  November  8  (dischaige,  22  second-feet) . 

Flood  of  spring  of  1908  reached  a  height  of  22.5  feet  on  the  present  gage  (dis- 
charge not  determined).  Minimum  stage  during  periods  of  records,  1.1  feet 
September  5  to  9, 1914,  and  October  19,  1914  (dischaige,  1.0  second-foot). 

Accuracy. — Stage-dischaige  relation  probably  permanent  throughout  the  year;  seri- 
ously affected  by  ice  during  the  winter.  Rating  curve  fairly-well  defined  be- 
tween 35  and  5,030  second-feet;  above  5,030  second-feet  it  is  based  on  an  exten- 
sion of  curve  fpr  main  river  channel  and  estimated  overflow.  Gage  read  to  hun- 
dredths once  daily.  Daily  discharge  ascertained  by  applying  daily  gage  heights 
to  rating  table.  Records  fair,  except  for  extremely  low  stages,  for  highest  stages 
in  June  and  for  periods  of  ice  effect. 

Discharge  measurements  of  Embarrass  River  at  Ste.  Marie j  III.^  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madfiby- 

Gaee 
height. 

Dis- 
charge. 

Date. 

Madeby- 

h^S^t. 

Dis- 
charge. 

Mar.  18 
18 

O.J.Trinksus 

do 

Feet. 
12.97 
12.80 
9.08 
a85 

Sec.-ft. 
3,090 
3,040 
1,720 
1,630 

May  25 
Juno  23 
Aug.  14 

H.  C.  Beckman 

do .• 

Feet. 

15.68 
6.67 
8.97 

8ec.-fi> 

4,430 

847 

21 
21 

do 

do 

do 

344 
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DaSif  dMutrge,  in  Hamd-fed^  of  Embarrass  River  at  Ste.  Marie,  III. ,  for  the  year  ending 

Sept.  SO,  1917. 


D«y. 


1.. 

2.. 

a.. 

4.. 
S.. 


«... 

7.. 
8... 
9... 
10.., 


U.. 
U.. 

14.. 
1$.. 


17... 
18... 
19... 
«... 


a.. 

21.. 
21.. 

».. 

25.. 


as.. 

27.. 
».. 

s.. 
ao.. 
a.. 


Oct. 


Nov. 


Dec 


45 


Jan. 


«60 


3,570 
3,080 
2,380 
1,M0 
1,200 

630 
534 
476 


270 


Feb. 


115 


80 


476 
707 
980 
880 
596 

422 
335 
272 


Mar. 


272 
267 

184 
170 
143 

130 
130 
130 
124 
124 

124 

227 

980 

3,910 

5,160 

4,370 
3,340 
3,160 
2,220 
1,900 

1,520 
1,060 
1,200 
1,260 
1,800 

1,620 

1,590 

1,450 

980 

856 

731 


Apr. 


1,030 
3,160 
2,100 
2,180 
1,380 

1,170 

830 

980 

1,080 

1,230 


661 
596 
534 
476 

458 
422 
404 
404 
386 

360 
335 


335 

404 

3,810 

3,860 

3,080 


Hay. 


4,210 
3,390 
2,340 
1,560 
1,960 

1,590 
1,260 
1,260 
1,140 
1,030 

055 
855 
780 
684 
514 

514 
614 
495 
458 


1,350 
4,370 
5,230 
4,160 

3,440 
2,020 
4,260 
5,160 
4,730 
3,960 


June. 


4,850 
5,230 
5,860 
4,970 
5,690 

13,600 
8,240 
7;  190 
6,650 
6,220 

5,690 
5,230 
4,670 
3,660 
3,340 

2,980 
2,620 
1,940 
1,590 
1,350 

1,140 
980 
880 
830 
707 

639 

617 

1,030 

955 


July. 


855 
731 
639 
596 
514 

422 

386 
369 
352 
335 


272 
257 
257 
257 

272 

287 
476 
404 
335 

272 
242 
227 
212 
198 

198 
3,210 
4,260 
2,340 
2,140 
1,620 


Aug. 


1,5W) 

1,140 

780 

731 

684 

1,060 

1,060 

1,030 

905 

639 

514 
554 
386 
335 
272 

242 
227 
227 
212 
198 

184 
177 
335 

198  I 
184 

163 
156 
156 
156 
272 
272 


Sept. 


212 
335 
257 
212 

184 

170 
170 
156 
335 
1,080 

1,450 

1,520 

980 

554 

458 

369 
319 
257 
242 
212 

198 
184 
170 
156 
143 

130 
124 
117 
117 
104 


Note.— DiactaaiKB  inteipolated  for  Oct.  3  and  4  and  Har.  30;  estimated,  because  of  ice,  fbr  Dec.  11  to 
Xtn.5and  Jan.  14  to  Feb.  20,  from  ngeheigbts,  observer's  notes  and  weather  records.  Braced  figuresshow 
BBiBdiaeliarse  ftir  periods  included. 

Monthly  diseharge  of  Embarrass  River  at  Ste.  Mprie^  III. ,  for  the  year  ending  Sept.  SO,  1917, 
prainage  area,  1,540  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Konth. 

Iffft-riyniim . 

Mintpntn 

Mean. 

Per 
square 
mUe. 

October 

41 
43 

26 
22 

33.0 
30.4 

102 

709 

236 
1,330 
1,120 
2,100 
3,670 

750 

484 

364 

0.021 
.020 
.066 
.460 
.153 
.864 
.727 
1.36 
2.38 
.487 
.314 
.236 

ao3 

.02 

iW4inb«>                 

.08 

J^nT 

3,570 
980 
5,160 
3,860 
5,230 
13,600 
4,260 
1,560 
1,520 

.53 

F^S^;:::             . 

.16 

iteJC!!: 

124 
335 
386 
617 
198 
156 
104 

1.00 

Amfl.. ;         

.81 

M^                 

1.57 

Jii.. 

2.66 

1^             

.56 

AnpBt              ..  

.36 

sSShi..:::::::: 

.26 

TlKTMr 

13,600 

912 

.592 

8.03 
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SUKFACE  WATEB  SUPPLY,  1917,  PABT  HI. 


WX8T  BRAKOH  OF  WHITS  BIVS&  HXAB  HOBLESVZLLB.  XVD. 

Location.— In  sec.  16,  T.  19  N.,  R.  5  E.    At  steel  highway  bridge  known  as  ConnoB 

Bridge,  about  4J  miles  nortii  of  Noblesville,  Hamilton  County. 
Drainage  area. — 900  square  miles  (measured  on  1,500,000  scale  map). 
Records  available.— May  13,  1915,  to  September  30,  1917. 
Gage.— Chain  gage  attached  to  upstream  side  of  bridge;  read  by  Marvin  Scearce. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
Channel    and  control. — Coarse  sand  and  gravel,  strewn  with  boulders;  probably 

permanent. 
Extremes  of  stage: — ^Maximum  stage  recorded  during  year,  10.1  feet  at  4.35  p.  m. 

March  14;  minimum  stage,  1.26  feet  4.10  p.  m.  October  12. 
Ice. — Stage-discharge  relation  affected  by  ice  during  severe  winters. 
Accuracy. — Stage-discharge  relation  probably  permanent;  probably  affected  by  ice 

last  part  of  December,  middle  of  January  and  first  half  of  February.    Rating 

curve  not  determined .    Gage  read  twice  didly  to  hundredths.    Station  last  visited 

on  October  21, 1916. 
Cooperation. — Gage-height  record  furnished  by  Noblesville  Heat,  Light  &.  Power 

Co.,  Noblesville,  Ind. 
No  measurements  made  at  this  station  by  engineers  of  Survey  dunng  the  year. 


Daily  gage  height^  infeetj  of  West  Branch  of  White  River  near  NoblesviUe,  Ind,,  for  the 

year  ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

L46 
1.45 
L44 
L42 
L39 

L36 
L34 
L34 
L29 
L28 

L28 
L27 
L31 
L35 
L36 

L34 
L34 
L36 
L41 
1.50 

L50 
1.52 
L44 
L45 
1.44 

L40 
L36 
L38 
1.36 
L36 
L36 

L36 
L36 
L36 
L36 
L36 

L36 
L35 
L30 
1.38 
1.33 

1.29 
1.40 
1.44 
L42 
1.38 

1.38 
1.35. 
1.38 
2.70 
2.70 

2.68 
3.06 
5.56 
4.43 
3.58 

1.37 
1.38 
1.38 
1.37 
1.48 

1.47 
1.48 
L48 
1.47 
1.60 

1.51 
1.52 
L51 
1.43 
1.44 

1.48 

2.04 
3.43 
2.03 
2.38 

2.39 
2.52 
2.39 
2.34 
2.10 

'  "i'98' 
3.33 

2.92 

■'i'76" 
■'i92 

2.69 
2.51 
2.38 
2.35 
2.75 

7.12 
6.87 
5.27 
3.97. 
3.65 

3.35 
3.17 
2.84 
2.56 
4.01 

6.03 

3.35 
3.56 
4.45 

'*4.'i7' 

''3.*27' 

'*i'83 


2.81 

2.73 
2.55 
2.49 
2.66 
2.57 

2.44 
2.28 
2.20 
2.66 
.  3.25 

3.27 
^.22 
6.77 
9.71 
8.87 

6.22 
4.47 
4.37 
4.07 
3.27 

3.72 
3.72 
3.77 
4.97 
5.22 

4.52 
4.77 
4.87 
3.52 
a  57 
3.28 

4.79 
5.47 
4.42 
5.01 
5.22 

6.52 
7.17 
6.22 
4.67 
3.62 

3.52 
3.32 
3.07 
2.87 
2.79 

2.74 
2.61 
2.76 
3.37 
4.16 

3.92 
3.72 
3.42 
3.86 
4.46 

5.06 
5.46 
4.76 
4.36 
3.86 

4.46 
5.38 
5.42 
5.56 
6.78 

6.41 
4.71 
4.31 
4.11 
3.72 

3.62 
3.49 
3.31 
3.16 
2.80 

2.72 
2.65 
2.58 
2.50 
2.44 

2.48 
2.76 
3.51 
3.26 
3.01 

2.84 
4.06 
4.56 
5.24 
5.65 
5.84 

5.39 
4.36 
3.71 
3.46 
4.11 

5.01 
5.61 
4.36 
4.06 
5.58 

5.48 
4.48 
3.74 
3.56 
3.24 

3.01 
2.90 
2.70 
2.60 
2.52 

2.54 
2.45 
2.42 
2.42 
2.36 

2.37 
3.17 
4.61 
3.96 
3.60 

3.33 
3.70 
a22 
2.60 
2.22 

2.26 
2.30 
2.31 
2.34 
2.46 

2.44 
2.34 
2.41 
2.56 
4.61 

4.36 
4.01 
a96 
3.16 
2.76 

2.62 
2.33 
2.20 
2.11 
2.07 

2.n 

2.51 
2.34 



"'i.'e3* 

L«4 
L63 
1.60 
L50 
L49 

1.50 
1.66 
1.50 
1.57 
L60 

L58 
1.64 
LSI 
1.49 
L47 

L47 
L50 
1.47 
L49 
1.47 

L47 
L44 
1.41 
L44 
L40 
1.63 

L55 

2 

L&S 

3 

L57 

4 

L55 

6 

L54 

6 

L49 

7 

1.50 

8 

L97 

9 

L55 

10 

L57 

11 

L56 

12 

L55 

13    

L57 

14 

L54 

16 

L54 

16 

L54 

17 

1.43 

18 

L37 

19    

6.19 

5.99 
5.48 
5.97 
5.39 
4.83 

4.29 
4.17 
a55 
3.47 
3.27 
3.29 

2.83 
4.92 

5.47 
5.17 
a  31 
2.82 
2.71 

2.61 
3.05 
2.98 

L37 

20 

1.37 

21 

L36 

22 

L39 

23 

L41 

24 

L44 

25.. 

1.39 

26 

L» 

27 

L38 

28 

L38 

29 

1.37 

30 

1.33 

31 
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LXTTLB  WABASH  BX7MR  AT  WILCOX.  IZX. 

LocATiON.—In  SW.  J  aec.  3,  T.  2  N.,  R.  8  E.,  at  hi^way  bridge  at  WUcox,  CJlay 
Goonty,  about  6  miles  southeast  of  Clay  City  and  a  quarter  of  a  mile  below  mouth 
of  Big  Muddy  Creek. 

Drainaoe  abba. — ^1,130  square  miles. 

BicoBDB  AYAiLABLK.— August  22,  1914,  to  September  30,  1917. 

Gaob.— Standard  chain  gage  attached  to  Inidge;  read  by  Hu^  Hohnan. 

DiBCHAROB  MBASUREMBNTS. — ^At  Ordinary  stages  made  from  downstream  side  of 
bridge,  wfaidi  is  at  a  pool;  during  hig^  water  made  also  from  bridge  across  drain- 
age ditch  and  overflow  section  about  half  a  mile  east  of  the  highway  bridge. 

Channel  and  control. — Heavy  clay,  probably  permanent;  control  section  is  about 
100  feet  below  the  bridge.  A  determination  by  soundings  August  22, 1914,  indi- 
cates that  there  would  be  no  flow  past  the  gage  if  the  stage  were  to  fall  to  about 
1.2  feet 

ExTBBifEs  OF  DI0CHAROE. — Maxjmum  stage  recorded  during  year  22.2  feet  at  5 
a.  m.  June  8  (dischaige,  6,290  second-feet);  minimum  stage,  1.88  feet  October  12 
and  13  (discharge,  6.6  second-feet). 

1914-1917:  Maximum  stage  prevaUed  August  22,  1915  (gage  inaccessible,  dis- 
cfaaige  estimated  as  10,000  second-feet);  minimum  stage  recorded,  1.70  feet 
August  23,  1914  (dischaige,  4  second-feet). 

AocuBACT. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  during 
most  of  winter.  Rating  curve  well  defined  between  63  and  420  second-feet, 
fairiy  well  defined  below  63  second-feet  and  between  420  and  3,360  second-feet, 
and  poorly  defined  above  3,360  second-feet.  Gage  read  to  hundredths  once 
daily.  Daily  dischaige  ascertained  by  applying  daily  gage  height  to  rating 
table.  Records  good  except  for  very  high  stages  and  for  periods  affected  by  ice, 
for  which  they  are  poor. 

DMarge  mMSwemtnU  of  Little  Wabash  River  at  WHeoXf  III.,  during  the  year  ending 

Sept.  SO,  1917. 


Dtte. 

Made  by— 

bSg^t. 

Diii. 
charge. 

Date. 

ICadeby- 

Oan 
he^t. 

Dis. 
charge. 

JULIU 

Xsr.l»« 

H.  C.  Beckman 

do 

0.  J.  Trtakaus 

Feet. 

1L88 
7.01 
8w24 

8ec.-fi, 

i,oeo 

476 
641 

Sept.  13 
13 

H.C.  Beckman 

do 

Feet, 
2.96 
2.07 

67.6 

a  Measurement  made  daring  rapkUy  (ailing  vtage. 
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Daily  discharge^  in  second-feet,  of  Little  Wabash  River  ut  Wilcox,  III.,  for  the  year  ending 

Sept,  30,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

&0 
S.0 
8.0 
7.6 
7.4 

7.4 

7.0 
8.0 
7.6 
7.0 

7.0 
6.6 
6.6 
8.6 
9.0 

9.0 
9.0 

31 

16 

14 

15 
13 
14 
15 
13 

13 
12 
12 
12 
12 
12 

13 
13 
12 
12 
10 

10 
10 
9 
12 

16 

14 
13 
14 
16 
15 

14 
14 
14 
16 
15 

15 
15 
18 
21 
18 

16 
16 
18 
18 
24 

22 
22 
21 

22 

20 
20 
26 
49 
60 

60 
270 

280 
232 
172 
156 
2,000 

3,820 
4,350 
4,350 
4.000 
3,580 

385 
300 

230 

35 

150 
631 
532 
2.'>6 
256 

172 
347 
196 

172 
161 
134 
103 
89 

71 
71 
60 
00 
56 

56 

98 

791 

2.200 

3,580 

4.070 
3,880 
2.660 
1.140 
436 

319 
256 
232 
256 
361 

347 
347 
244 
184 
156 
134 

1,280 
3,060 
3,880 
3,940 
3,110 

1,840 
1,220 
1,080 
1,380 
1,770 

2.100 

1.480 

614 

390 

308 

256 
220 
184 
172 
232 

737 
375 
220 
161 
134 

113 

108 

881 

3.060 

3,940 

4,350 
4,420 
4.490 
4,210 
4,070 

3.700 

2,290 

1,180 

597 

452 

405 
405 
452 
452 
319 

232 

196 
184 
150 
128 

118 

128 

1,680 

3,160 

3,820 

3.360 
3,360 
2,380 
2.500 
2,860 
2.900 

3.5ao 

4.000 
4,070 
4,000 
3,880 

4,070 
5,490 
6,290 
5,260 
5,050 

4,840 
4,490 
4,070 
3,760 
2,470 

1,160 
548 
361 
347 
232 

208 
184 
161 
139 
128 

113 
103 
89 
84 
80 

103 
103 

84 
113 

60 

52 
41 
46 
41 
35 

35 
35 
32 
32 
30 

30 
32 
32 
38 
35 

280 
184 
84 
52 
43 

38 
71 
46 
375 
500 
220 

128 
94 

103 
60 
49 

46 
38 
35 

84 

532 
184 
106 
71 
56 

46 
41 
35 
32 
30 

38 
26 
24 
22 
19 

19 
00 
41 
46 
29 
24 

22 

2 

19 

3 

18 

4 

24 

5 

24 

6 

22 

7 

49 

8 

49 

9 

19 

10 

43 

11 

26 

12 

19 

13 

134 

14 

15 

16 

46 
34 

25 

17 

21 

18 

18 

19 

Id 

20 

15 

21 

13 

22 

12 

23 

12 

24 

10 

25 

12 

26 

10 

27 

9.0 

28 

8.6 

29 

8.0 

30 

7.4 

31 

Note.— No  gage  height  record  for  Nov.  13, 17,  and  21,  and  Sept.  20  and  21;  discharge  interpolated.  Dis- 
charge Dec  11-31  and  Jan.  11  to  Feb.  20  estimated,  because  oi  ice,  from  cage  heights,  observer's  notes, 
and  weather  records.    Braced  figures  show  mean  discharge  for  periods  inoluded. 

Monthly  discharge  of  Little  Wabash  River  at  Wilcox,  III.,  for  the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  1,130  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
znile. 


Run -off 

(deoth  in 

inches  on 

drainage 

area). 


October 

November. . 
December... 

January 

February. . . 

March 

AprU 

May 

June 

July 

August 

September.. 


6.6 
9.0 


4,350 


4,070 

3,940 

4.490 

6,290 

500 

683 

134 


56 
108 
118 

80 

30 

19 
7.4 


10.8 
14,7 
124 
971 
185 
733 
1,270 
1,900 
2,310 
93.6 
90.4 
24.9 


0.0096 
.013 
.110 
.850 
.164 
.649 

1.12 

1.68 

2.04 
.063 
.080 
.022 


The  year. 


6,290 


6.6 


645 


.571 


a  01 

.01 

.13 

.99 

.17 

.75 

1.^ 

L94 

2.28 

.10 

.09 

.02 


7.74 
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8KILLXT  FORK  AT  WATVB  CTTT.  ILL. 

LociTioic.— IB  sec.  18,  T.  2  S.,  R.  6  E.,  at  Southern  Railway  bridge  1  mile  east  of 

Wayne  City,  Wayne  County,  and  about  4  miles  below  mouth  of  Horee  Creek. 
Draixaos  abba. — 481  square  miles. 
Rbcdrds  atajlable.— August  16,  1908,  to  December  31,  1912;  June  22,  1914,  to 

S^tonber  30,  1917. 
Gage.— Standard  chain  gage  attached  to  bridge;  read  by  J.  C.  Taylor. 
DiacHABOE  MEASUREMENTS. — Made  from  downstream  side  of  bridge;  in  high  water 

ilfio  from  downstream  aide  of  wooden  trestle  about  1  mile  east  of  main  channel. 

Low-water  measurements  made  by  wading  below  gage. 
Chakxel  and  control. — Channel  practically  permanent;  rough.    Control  is  remains 

of  rock  dam  at  bridge  section.    A  determination  by  leveling  on  August  20,  1914, 

indicated  that  there  would  be  no  flow  past  the  gage  if  the  stage  fell  to  1.6  feet. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  21.3  feet  at  8 

a.  m.  January  6  (discharge,  8,600  second-feet);  minimum  stage,  2.00  feet  October 

10  to  14  and  September  25  to  30  (discharge,  0.8  second-foot). 
Maximum  stage  recorded  during  periods  of  records,  23.1  feet  August  22,  1915 

(discharge,  15,800  second-feet) ;  zero  flow  existed  for  54  days  in  September  to  Decem* 

bcf ,  inclusive,  of  1908. 
DnriisioNS. — ^About  30,000  gallons  of  water  per  day  are  pumped  from  river  above 

gage  into  service  tank  of  Southern  Railway. 
AcciTBACT. — Stage-discharge  relation  permanent;  affected  by  ice  during  periods  in 

winter.    Rating  curve  fairly  well  defined  between  15  and  5,000  second -feet, 

and  poorly  defined  beyond  these  limits.    Crage  read  to  hundredths  once  daily. 

Daily  discharge  determined  by  applying  daily  gage  height  to  rating  table.    Record 

good  ior  medium  stages;  poor  for  very  high  stages  and  periods  affected  by  ice. 

Determinations  greater  than  6,000  second-feet  subject  to  considerable  error 

because  of  poor  definition  and  flatness  of  rating  curve. 

Dwkarge  measurements  of  Skillet  Fork  at  Wayne  City,  III.,  during  the  year  ending  Sept. 

SO,  1917. 


Date. 

Made  by— 

Oace 
height.. 

Dla- 
pharge. 

Date. 

Madeby- 

Oace 
height. 

Dis- 
charge. 

}n.    g 

H.C  Beckman 

do 

a.  J.  Trinkaos 

Feet. 

20.  ao 

3.72 
4.04 

See.'/t. 

4,180 

87 

126 

Mar.  20 

June  25 

25 

G.  J.  Trinkaus 

H.C.  Beckman 

.do 

2.43 
2.43 

ll.C 
12.4 

a  loe  along  shores  and  some  floating. 
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DMkorge  measurements  of  Cumberland  River  at  Cumberkmd  FaUs^  Ky.,  during  the  years 

ending  Sept.  SO,  1927. 


Dat«. 

Made  by- 

• 

cbarge. 
See-ft. 

M,ion 

2s>,7ff> 
I4,2nn 

i»»,ruu 

Dste.              Made  by— 

Oan 
bei^t. 

Dis- 
cbarce. 

Jim      7 

B-  E.  Jones 

Feet. 

8.25 
5.S2 
5.03 

Mar.  15     L.  M.  SeOlGr 

Ftet. 
4.82 
L2S 
1.22 

See.-ft. 
10,700 

8  ' da 

Julv   13     B.  E.Joon 

'  » 

Mar.  14 
15 

L.M.  SellicT 

do 

'    U   do 

78 

Daily  discharge,  in  second-feet,  of  Cumberland  River  at  Cumberland  Falls,  Ky.,/or  the  years 

ending  Sept.  SO,  1907-2912. 


Day. 


Aug.       Sept. 


Day. 


1907 


1. 
2. 
Z. 
4. 
5. 

6. 

7. 
H. 
9. 
10. 


Aug. 


1 ' 


227 

219 

650 

13 

2,010 
2,150 

1,730 
1,110 
918 
2,960 
3,440 

1» 

19 

20 

219 

212 

1        251 

300 

460 
'     1,200 

Sept. 


Day. 


«,no    21 

11,400  22 

6,710  23. 

3,970  24. 

2,040  .  25. 

1,280  26. 

9(£2  27. 

734  2S 

624  i  29. 

506  30. 

;3i. 


Aug. 


1,200 
1,200 
1,110 
3,190 
2,960 

1,540 
1,630 
1,630 
1,200 
380 
300 


Sept. 


2,150 

1,360 

9K2 

730 

572 


Day. 


Oct. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8  . 
9.. 
10.. 

11.. 
12.. 
13.. 
M.. 
15.. 

l*i.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

35.. 
27.. 
28.. 
29.. 
30.. 
31. 


1907-8. 


472 
412 
3W 
350 
350 


186 

284 

380 

2,830 

2,480 


49«  1  1,630 

870  I  1,280 

1,2«0  1  1,010 

2,040  I  1,450 

2,600  .  5,430 

2,040   12,300 
l,3rt0  112,300 


Feb.  Mar. 


1,030 
762 
5U8 

496 
412 
360 
310 
268 

251 
219 
212 
212 

186 

179 
160 
153 
153 
153 
179 


5,430 
3,190  < 
2,830  , 

2,260  I 
1,630  I 
1,730  I 
2,260 
3,190 

3,440 
3,440 
4,830 
11,800 
16,400 

10,600 
5,130 
3,700 
2,950 
2,150 


1,830 
1,540 
1,360 
1,280 
1,110 

1,010 
886 
762 
637 
650 

650 
762 

854 

886 


1,280 
1,450 
1,730 
1,830 
1,630 

1,540 
1,630 
1,730 
1,630 
3,700 

3,700 
3,190 
2,710 
2,480 
7,760 
10,400 


11,800 
6,380 
4,250 
4, 250 
9,300 


5,740  7,400 

9,700  19,200 

8,510  18,600 

5,430  17,500 

4,830  8,130 


Apr. 


12,300  6,710  6,710 
9,300  12,800  8,510 
6,710  10,500  ;  7,400 
4,540  I  7,760  6.380 
3,440     6,060     5,130 


2,830  22,100 

4,540  19,200 

6,710  10,500 

7,760  i  7,400 

6,060  25,000 

4,830  22,100 

6.060  17,600 


7,050 
5,430 
3,970 

3,440 
2,710 
2,480 
2,260 
2,040 

1,830 
2,040 
2,260 
2.150 
2,040 
2.480 


7,400 
6,130 
4,250 

3,700 
3,190 
2,710 
2,600 
2,480 

2,260 
2,710 
4,540 
4,540 


5,430 
7,050 

6,060 
9,700 
7,760 

5,430 
5,430 
9,700 
19,200 
17,500 

11,400 
8,130 
6,710 
5,740 
5,430 

4,830 
4,250 
3,700 
3,700 
4,250 
6,060 


12,300 

18,100 
19,200 
17,500 
12,800 

6,710 
5,430 
4,540 
3,700 
3,190 


May. 


3,700 
3,440 
3,440 
3,700 
3,970 

6,710 
7,760 
8,130 
8,130 
6,380 


3,190  >  4,830 
3,190  3,700 
3, 190  ;  3, 190 
3,190  I  2,600 
3,190     3,970 

5,130  I  3,700 
6,430  ,  3,190 
4,540  !  2,480 
3,700  j  1,730 
3,440  ;  1,940 


3,190 
2,710 
2,260 
2,040 
6,740 

19,200 
17,000 
11,400 
6,710 
4,540 


1,830 
1,630 
1,450 
1,280 
1,110 

982 
950 
950 
950 
1,080 
1,110 


June. 


982 

870 

960 

1,280 

1,200 

982 
902 
822 
790 
678 

520 
380 
310 
277 
243 

212 
193 
166 
153 
142 

132 
121 
111 
100 
121 

520 
678 
546 
400 
235 


July. 


219 
243 
235 
219 
219 

235 

822 

1,830 

3,190 

2,150 

1,450 

1,110 

822 

650 

624 

870 
2,370 
2,040 

982 
4,830 

2,050 
1,540 
1,280 
1,050 
784 

533 
380 
810 
277 
251 
268 


Aug.  I  Sept. 


320 
320 
277 
268 
260 

251 
243 
235 
219 
206 

776 
624 
496 
380 
840 

300 
268 
251 
219 
179 

193 
227 
235 
219 
206 

193 
251 
251 
219 
206 
173 


m 

14S 
132 
111 
143 

1,280 
3,190. 
2,480 
1,450 
1,090 

720 
496 
320 
206 
166 

137 
121 
111 
100 
92 

92 

84 
84 
76 
68 

60 
60 
60 
64 
58 


Digitized  by 


Google 


CTTMBEELAND  EFVER  BASIN. 


125 


drnkiSachargty  in  second-feet,  of  Cumberland  River  at  Cumberland  Falls,  Ky,  ,for  the  years 
ending  Sept.  SO,  1907-1912— Continxied. 


Day. 


Oct, 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


ms-o. 


1909-10. 


84 
92 
100 
100 
92 


84 
80 
80 
96 

260 
227 
585 
822 
678 


284 
235 
219 

206 
206 
193 
193 
186 

179 
179 
166 
166 
153 


166 
153 
148 
142 
142 

132 
132 
132 
142 
153 

153 
148 
142 
142 
132 

132 
142 
166 
251 
484 

572 
533 
496 
533 
572 

472 
360 
424 
340 

268 


193 
219 
320 

762 
918 

918 
1,080 
1,280 
2,370 
2,370 

1,730 
1,540 
4,250 
3,700 
2,830 

2,040 
1,830 
1,730 
1,630 
1,540 

1,360 
1,280 
2,480 
7,050 
7,050 

6,060 
5,130 
3,700 
2,950 
2,950 
3,190 


268 
320 
460 
637 
902 

1,060 
1,280 
1,280 
1,360 
1,450 

1,450 
1,360 
1,280 
1,110 
1,080 

1,010 
950 
886 
854 
790 

734 
706 
692 
678 
650 

624 
596 
598 
572 
546 


3,190 
3,190 
2,950 
2,950 
3,190 

3,700 
3,700 
3,700 
3,440 
3,190 

3,190 
2,950 
3,190 
6,060 
12,300 

25,000 
21,500 
17,500 
12,800 
6,710 

3,970 
3,190 
2,950 
2,710 
2,480 

2,260 
2,040 
2,040 
2,370 
2,260 
2,150 


520 
508 
496 
496 
692 

2,480 
8,900 
31,200 
10,500 
7,760 

6,060 
5,130 
4,250 
3,190 
2,710 

2,600 
3,190 
4,250 
6,710 
11,000 

12,800 
10,500 
7,760 
6,380 
•6,060 

5,430 
5,130 
4,250 
3,700 
3,190 
2,950 


1,940 
1,630 
1,630 
1,540 
1,730 

4,250 
8,900 
9,300 
7,060 
9,700 

17,500 
13,800 
8,130 
6,710 
6,710 

12,300 
22,100 
18,100 
11,000 
7,050 

7,050 
9,700 
12,800 
22,100 
37,600 

23,900 
11,400 
7,400 


5,130 
3,^70 
3,440 
2,950 
2,710 

3,440 
6,710 
11,400 
22,100 
28,000 

25,000 
13,800 
13,300 
12,800 
11,800 

8,130 
6,060 
4,830 
3,700 
3,970 

6,  no 

7,400 
6,710 
6,710 
22,100 

19,800 
17,500 
15,300 
14,300 
11,800 


9,700 
7,400 
4,830 
3,190 
2,710 

2,480 
3,970 
8,130 
7,760 
6,380 

5,430 
4,250 
3,190 
2,950 
2,710 

2,950 
4,250 
6,060 
8.900 
11,800 

22,100 
17,500 
12,800 
10,100 
8,130 

6,380 
6,380 
4,830 
3,700 
3,440 


2,710 
2,600 
2,370 
2,150 
2,040 

1,830 
1,630 
1,450 
1,280 
1,280 

1,280 
1,540 
1,830 
2,  WO 
2,260 

2,600 
3,440 
22,100 
16,400 
13,300 

11,400 
9,300 
7,400 
6,710 
5,740 

4,830 
4,250 
3,700 


4,260 
8,510 
7,760 
6,060 
6,430 

4,540 
3,700 
2,950 
2,480 
2,150 

1,940 
1,830 
1,730 
1,730 
1,630 

1,630 
1,540 
1,450 
1,450 
1,360 

1,280 
1,280 
1,110 
1,090 
1,030 

966 
918 
854 
822 
776 
748 


734 
692 
734 
870 
1,010 

998 
918 

822 
748 
706 

678 

762 

950 

1,280 

1,450 

1,630 
3,190 
7,050 
8,130 
7,760 

7,050 
6,710 
7,400 
8,510 
9,700 

10,500 
11,400 
11,800 
11,400 
9,700 


10,600 
22,100 
12,300 
7,400 
6,060 

5,130 
3,970 
3,190 
2,480 
2,040 

2,480 
2,830 
3,190 
2,600 
2,150 

1,730 
1,450 
1,280 
1,030 
1,020 

1,000 
993 
981 
968 
956 

940 
932 
919 
907 
894 


6,710 
4,250 
3,700 
3,440 
3,100 

3,700 
4,250 
4,540 
5,740 
8,900 

11,800 
13,800 
13,300 
10,500 
8,130 


870 

982 

1,280 

2,260 

3,700 

4,250 
3,440 
2,950 
2,260 
2,040 

3,700 
7,050 
7,400 
6,710 
7,760 

8,900 
8,900 
7,760 
6,380 
5,130 

3,970 
2  480 
1,830 
2,370 
2,950 

3,970 
7,400 
8,130 
6,380 
4,250 


4,250 
3,970 
2,700 
3,440 
3,190 

I  2,950 
I  2,950 
I  2,710 
2,710 
'  2,600 


5,430 
8,130 
6,710 
6,380  I 
5,740  ' 


6,380  5,430 
4,830  4,540 
3,700  3,970 
3,190  I  2,950 
2,830    2,260 


2,830 
3,190 
3,440 
4,250 
10,100 

13,300 
11,800 
10,600 
8,130 
6,380 
4,540 


1,730 
1,540 
1,280 
1,540 
1,200 

1,200 
1,460 
1,280 
1,080 
982 


1 


9»130 
7,400 
6,380 
4,250 
2,950 

2,040 
3,700 
7,400 
11,800 
10,500 

6,710 
5,430 
6,710 
19,200 
13,800 

10,500 
8,130 
6,060 
4,540 
3,190 

2,040 

1,450 

1,010 

508 


300 
284 
268 
251 
227 


902 

918 

1,0S0 

1,110 

1,280 

1,730 
2,260 
2,260 
7,400 
6,710 

6,060 
5,430 
6,130 
4,830 
4,540 

4,540 
6,380 
8,130 
7,760 
6,380 

5,430 
4,830 
3,970 
3,440 
2,710 

1,830 
2,040 
1,940 
2,  WO 
6,710 
4,830 


400 

822 

1,630 

1,940 

2,480 

2,150 

1,450 

886 

472 

400 

424 
533 

637  I 
654 
706  I 

2,710  I 
19,200 
9,300 
3,700 
2,480  I 

1,540  I 
934 

484  I 
380  I 
320  I 

284 

235 
212 
206 
179 
166 


3,440 
2,830 
2,040 
2,710 
3,700 

4,250 
4,830 
6,060 
6,740 
4,540 

3,700 
3,440 
2,830 
2,370 
1,830 

1,360 

1,080 

886 

678 

572 

546 
496 
472 
436 
390 


320 
284 
251 
212 
193 


153 
153 
148 
142 
142 

132 

132 
126 
126 
132 

148 
142 
153 
179 
206 


251 
260 
227 
206 

193 
179 
179 
173 
166 

160 
153 
148 
142 
137 


193 
300 
496 
918 
3,190 

2,950 
2,950 
3,440 
3,970 
6,710 

6,060 
5,430 
5,130 
4,830 
3,970 

6,060 
2,600 
2,260 
1,830 
1,640 

1,440 
1,340 
1,240 
1,140 
1,010 

940 
840 
740 
610 
540 
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SUKFACE  WATER  SUPPLY,  1917,  PART  IH. 


Daily  ducharge,  in  tecond-fett,  of  Cumberland  River  at  Cumberland  FaUsy  Ky.,for  the  yean 
ending  Sept.  SO,  iP07-i9iif— Continued. 


Day. 


Oct. 

Nov. 

472 

193 

412 

235 

370 

277 

320 

300 

284 

260 

360 

219 

024 

206 

1,040 

199 

1,730 

193 

1,360 

206 

050 

212 

734 

206 

664 

193 

fiM 

186 

533 

179 

472 

179 

424 

166 

360 

166 

300 

153 

260 

153 

219 

160 

212 

166 

206 

166 

•   206 

153 

235 

153 

251 

148 

235 

160 

219 

179 

206 

2,040 

193 

3,440 

179 

Dec. 


Jan- 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17.. 

18., 
19. 
20. 

21.. 
22. 
23. 
2«. 
25. 

26. 
27.. 
28.. 
29.. 
30.. 
31.. 


1910-11. 


3,190 
2,710 
2,370 
1,940 
1,640 

2,260 
3,700 
7,400 
5,430 
3,440 


6,710 
22,100 
34,400 
25,000 
17,000 

9,700 
8,130 
6,380 
5,130 
3,970 


2,830  3,190 

2,480  2,950 

2,150  2,830 

1,630  ;  2,710 

1,200  I  2,600 

1,060  I  2,600 

918  2,480 


734 
664 


2,370 
2,260 
2,260 


706  2,950 

918  4,540 

1,200  7,060 

1,450  11,000 

1,540  8,900 


1,830 
2,040 
2,260 
2,600 
3,190 


7,060 
6,060 
4,830 
5,130 
7,050 


8,510 
8,130 
7,400 
6,710 
7,400 

8,510 
10,500 
16,400 
28,000 
11,000 

8,900 
7,400 
6,710 
5,430 
3,700 

3,190 
3,440 
4,540 
5,130 
5,740 

5,130 
4,250 
3,700 
3,190 
2,950 

2,600 
2,600 
2,480 


4,250  I  8,510 


2,370 
2,260 
2,260 
2,040 
1,830 

4,250 
19,200 
37,600 
28,600 
19,800 

11,800 
7,400 
5,740 
5,740 
5,430 

5,130 
4,540 
4,250 
3,970 
3,700 

3,700 
3,440 
3,190 
3,190 
2,830 

2,960 
3,190 
3,190 
3,440 
3,700 
3,190 


3,190 
3,190 
2,960 
2,960 
28,000 

44,300 
26,200 
11,400 
10,100 
8,510 

7,400 
6,060 
5,430 
7,060 
11,400 

22,100 
12,300 
9,700 
6,710 
6,060 

5,430 
4,830 
4,250 
3,700 
3,700 

3,190 
2,710 
2,260 
2,040 
9,300 


47,600 
28,000 
12,800 
9,300 
7,400 

5,430 
3,440 
3,190 
2,950 
2,600 

2,260 
1,630 
2,040 
2,150 
1,830 

1,730 
1,630 
1,540 
1,450 
1,360 

1,280 
1,200 
1,360 
1,540 
1,450 

1,360 

1,280 

1,030 

918 

762 

585 


460 
300 
219 
206 
193 

206 
219 
243 
260 

268 

219 
199 
186 
166 
153 

153 
186 
219 
260 
300 

790 
950 
1,110 
870 
790 

720 

650 

2,480 

2,040 

2,960 


1,940 
1,630 
1,360 
1,110 
982 


284 

277 

350 

790 

1,110 


960 

870 

1,110 

002 

1,280 

520 

1,110 

350 

982 

284 

918 

200 

960 

350 

1,280 

050 

1,450 

1,030 

1,280 

2,370 

1.630 

2.480 

1,280 

2,200 

1,110 

1,940 

1,110 

1,630 

1,060 

1,280 

960 

1,380 

838 

1,110 

790 

918 

748 

520 

720 

350 

660 
520 
424 
300 
350 
320 


320 
284 
251 
227 
206 
186 


160 
143 
126 
111 
153 

350 
330 
310 
277 
380 

243 
319 
19» 
330 
360 

400 
380 
330 
300 


300 
400 
406 
585 

790 

650 
546 
4<0 
400 


1911. 

1 284 

2 260 

3 219 

4 186 

5 219 


(f.. 
7.. 
8.. 
9.. 
10.. 


260 
235 
219 
243 
300 


Nov. 

Dec. 

380 

1,730 

350 

1,450 

320 

1,280 

284 

1,110 

227 

950 

199 

790 

624 

650 

2,950 

624 

2,480 

585 

1,940 

546 

Day. 

Cct. 

Nov. 

Dec. 

11 

520 
4,830 
4,250 
3,700 
2,710 

2,260 
1,830 
2,260 
7,050 
4,250 

1,630 
1,540 
1,730 
7,050 
4,830 

4,250 
3,190 
2,710 
2,830 
3,700 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Day. 


21. 
22 
23. 
24 
25 

26 
27 
28. 
29. 
30 
31 


Oct. 


3,190 

1,940 

1,110 

870 

720 

624 
520 
496 
484 
448 
412 


Nov.     Dec. 


3,440 
3,190 
3,190 
3,190 
2,830 

2,  no 

2,000 
2,370 
2,260 
1,040 
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Ikakf  diidutrge,  m  itcand-feet,  of  Cumberland  River  at  Cumberland  FalU,  Ky.Jor  the 
year  ending  Sept.  SO,  1917, 


DKy. 


Oct. 


N07. 


D«c. 


Jan. 


Feb. 

Mar. 

Apr. 

May. 

JOZM. 

July. 

Aug. 

7,260 

9,930 

3,860 

2,440 

770 

428 

964 

7,260 

24,900 

4,450 

2,110 

1,090 

630 

714 

7,280 

40,700 

5,410 

1,780 

1,200 

428 

890 

4,760 

45,000 

5,080 

1,360 

1,020 

338 

1,000 

3,570 

44,200 

4,760 

1,360 

890 

306 

830 

2,800 

37,900 

7,680 

1,200 

800 

275 

700 

2,330 

28,800 

11,400 

1,090 

714 

243 

500 

2,440 

14,000 

9,930 

1,060 

742 

227 

404 

2,560 

6,100 

6,860 

1,020 

860 

211 

380 

2,110 

5,750 

5,080 

1,000 

1,000 

196 

686 

2,000 

4,760 

3,850 

988 

920 

181 

920 

1,780 

10,900 

3,300 

954 

906 

167 

1,070 

1,670 

24,200 

3,060 

1,090 

830 

153 

845 

1,360 

15,600 

2,800 

1,130 

800 

139 

604 

1,890 

10,400 

2,560 

988 

728 

160 

552 

3,180 

7,680 

2,440 

830 

630 

1,780 

2,800 

3,850 

29,500 

2,220 

658 

500 

4  450 

8,850 

3.570 

32,300 

2,110 

578 

440 

6,750 

2,440 

3,850 

26,200 

1,780 

452 

714 

4,450 

1,460 

15,600 

15,600 

1,670 

686 

742 

3,850 

1,020 

23,000 

6,860 

1,460 

678 

686 

2,560 

770 

21,000 

6,860 

1,360 

658 

742 

2,680 

604 

11,900 

6,100 

1,180 

617 

428 

3,180 

1,000 

10,200 

21,000 

1,070 

890 

T28 

8,180 

i;090 

18,000 

24,200 

971 

968 

672 

3,300 

2,560 

14,000 

22,300 

860 

890 

630 

4,150 

1,460 

7,680 

15,600 

770 

604 

604 

3,300 

964 

5,410 

12,400 

714 

500 

591 

3,850 

672 

10,900 

1,140 

604 

714 

2,920 

526 

7,680 

1,890 

1,130 

476 

2,000 

428 

4,760 

1,020 

1,360 

^; 

Sept. 


2... 

a... 

4.., 
S... 


6.. 
7.. 
8.. 

»-. 
10.. 


U.. 
U-. 

u.. 

14.. 
15.. 

II.. 
17.. 
18.. 
tt.. 
».. 


23.. 
34.. 
2S.. 

».. 
».. 
S.. 
».. 
».. 
U.. 


153 
613 
338 

243 
195 

167 
153 
139 
125 
115 

106 
100 
211 
211 
174 

163 

167 

714 

1,780 

1,890 

3,570 
3,680 
1,780 
1,300 
860 

M4 
513 
428 
370 
S38 
296 


275 
250 
250 
243 
227 

211 
208 
195 
188 
181 

174 

im 

167 
195 
211 

211 
211 
195 
188 
181 

174 

181 

an 

219 
211 

526 
714 
714 
644 
552 


578 


476 
440 


4,700 

2,920 

4,760 

24,200 

452  37,200 

464  37,200 
464  34,400 
452  129,500 
452  15,600 
428    4,760 


416 
652 
552 
552 
513 

452 
380 
348 
380 
404 

464 
1,090 
3,850 
5,080 
3,300 

2,330 
1,780 
9,930 
24,200 
22,300 
15,000 


3,180 
2,560 
2,110 
3,300 
7,260 

8,550 
5,750 
4,450 
4,760 
5,080 

4,760 
14,000 
19,800 
15,600 

7,680 

4,450 
3,300 
2,800 
2,800 
7,680 
7,680 


1,460 
1,890 
1,560 
1,180 
954 

770 

404 
338 


259 
235 
211 
195 

167 
153 
139 
125 
115 

106 
96 
90 


85 


115 
380 


770 
770 


NoTB.— On  tbe  foUowinc  days  the  water  was  over  the  top  of  the  nge  and  the  gage  height  was  estimated 
by  coBiMrfsoo  with  the  U.  8.  Weather  Bureaa  readings  at  Bumslde;  determinations  for  single  days  are 
mbjeei  to  cuostderable  error,  bat  the  effect  on  the  monthly  mean  would  not  be  great:  lOC^TPeb.  11-12, 
15-17,  Mar,  3-4. 19-20,  Apr.  2-4,  26-27;  1909,  Jan.  16-18,  Feb.  11,  17-18,  24-26,  Mar.  9-11,  25-27,  Apr.  21-22, 
Hay  2,  Jnty  14,  Aug.  17;  1910,  Jan.  8,  Feb.  lg-19;  1911,  Jan.  2-5,  Feb.  8-9,  Mar.  7-10,  Apr.  5-7, 16,  May  1-2. 

Monthly  ducharge  of  CumJberland  River  at  Cumberland  Falls,  Ky.,  for  yean  ending 
Sept.  SO,  1907-1912,  and  1917. 

[I>rainage  area,  2,040  square  miles.] 


Month. 


Discharge  in  seoood-feet. 


Mftfimu"'. 


Ifintmnti^ 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


1907. 

Aagnst  15-31 

wfitiibcr 

1907-1908. 

Oelaber 

Novoiiber. 

^sombv 

MDoary 

]^r 

Inn 

The  year. 


3,190 
11,400 


212 
219 


1,120 
2,410 


0.549 
1.18 


0.35 
1.32 


2,600 
16,400 
16,400 
12.300 
25,000 
19,200 
19,200 
8,130 
1,280 
4,830 
776 
3,190 


153 

186 

637 

1,830 

2,260 

3,700 

2,040 

950 

100 

219 

173 

58 


610 
4,280 
2. 250 
4,040 
8,530 
8,470 
7,220 
3,230 

501 
1,120 

284 

443 


2.10 
1.10 
2.42 
4.18 
4.15 
3.54 
1.58 
.246 
.549 
.139 
.217 


.34 
2.34 
1.27 
2.70 
4.51 
4,78 
8.95 
1.82 
.37 
.63 
.16 
.24 


25,000 


58 


3,470 


1.70 


23.10 
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SURFACE  WATER  SUPPLY,  1917,  PART  UI. 


Monthly  discharge  of  Cjimherland  Riuer  at  CSimberland  FallSy  Ky, ,  for  years  ending  Sept, 
SOy  1907-1912,  and  i9i 7— Continued. 


DL<tcharge  in  second-feet. 

Rtm-off 
(depth  In 
incnesno 
dminage 

area). 

Month. 

Ma.\imum. 

Minimum. 

Mean. 

square 
mile. 

1908-9. 
October      

96 
822 
7,050 
25,000 
37,600 
28,000 
22,100 
22,100 
8  900 
19,200 
19,200 
280 

55 

80 

193 

2,040 

1,540 

2,710 

870 
227 
166 
126 

66.1 

230 

2,470 

5,570 

10,800 

10,700 

6,810 

3,400 

4  580 

4,990 

1,870 

167 

0.032 
.113 
1.21 
2.73 
5.29 
5.25 
3.34 
1.67 
2.25 
2.42 
.917 
.082 

0.04 

NoTember 

.13 

December  

1.40 

January 

3.15 

February . , , . .  , . . ,  r  -  - , 

5.51 

Harch  .'. 

5.86 

April 

3.73 

Mav      

LW 

June 

151 

July    

2.79 

AufTUst 

1.06 

September 

.09 

The  year 

37,600 

55 

4,240 

2.08 

2&19 

1909-10. 
October 

251 

572 

1,450 

31,200 

22,100 

8,510 

11,800 

13,800 

8,130 

8,130 

6,060 

6,710 

100 
132 
258 
496 

1,280 
748 
678 

2,830 
982 
902 
193 
193 

169 
263 
863 
5,830 
4  980 
2,420 
4,510 
6,620 
3,240 
4.020 
2,030 
2,490 

.083 
.129 
.423 
2.86 
2.44 
1.19 
2.21 
3.25 
1.59 
1.97 
.995 
1.22 

.10 

November 

.14 

December 

.49 

January  

3.30 

Febnifiurv. .        ..        

2.54 

March..*. 

1.S7 

April    

i47 

May.! 

3.73 

June           

i.n 

July 

Z27 

Aufnist    

1.15 

September 

1.36 

The  year 

31,200 

100 

3,110 

1.52 

20.71 

1910-11. 
October      

1,940 

8,440 

7,400 

34,400 

28,000 

37,600 

44,300 

47,600 

2,960 

1,940 

2,480 

'790 

179 

148 

664 

2,280 

2,480 

1,830 

2,040 

585 

153 

320 

186 

111 

501 

362 

2,270 

7,670 

6,920 

6,900 

9,210 

4,940 

599 

1,010 

840 

340 

.246 

.177 

l.U 

3.76 

3.30 

3.38 

4.51 

2.42 

.294 

.495 

.412 

.167 

.28 

November 

.23 

December 

1.28 

January 

4.34 

February 

3.53 

March 

3,90 

April  

5.03 

S£y                     

2.79 

June 

.33 

July           

.57 

AujTust  

.48 

September 

.19 

The  year 

47,600 

111 

186 
199 
546 

3,440 

.169 

22.92 

1911. 
October 

7,050 
7,050 
1,730 

1,510 

2,360 

972 

.740 
1.16 
.476 

.85 

November 

1.29 

December  1-10 

.18 

1916-17. 
October  

3,570 

714 

24,200 

37,200 

23,000 

45,600 

11,400 

2,440 

1,200 

5,750 

3,860 

1,890 

100 

167 

348 

2,110 

1,360 

4,760 

714 

452 

428 

139 

380 

85 

656 

276 

3,180 

10,700 

7,080 

18.500 

3,390 

1,010 

752 

1,830 

1,070 

484 

.322 
.135 
1.56 
5.25 
3.47 
9.07 
1.66 
.495 
.369 
.897 
.525 
.237 

.37 

November, 

.15 

December 

L80 

January                      

6.05 

FebruMT 

3.61 

Marrh                         

10.46 

April 

L85 

liSy                    

.57 

June 

.41 

July         

1,03 

Aufnist 

.61 

September 

.26 

The  vear        

45,600 

85 

4,090 

2.00 

27.17 

Digitized  by 


Google 


CUMBEBLAND  BIVSR  BASIN.  129 

OTJMBXRLAHB  BIVSB  AT  BXrBVBXDS,  KT. 

LocAnoN.^B^ow  mouth  of  South  Fork  of  Cumberland  River,  at  Bumside,  Pulaski 
Goimty. 

Dbaotaqb  absa.— 4,890  square  miles  (measured  on  maps  of  Kentucky  and  Tennessee, 
prepared  by  United  States  Geological  Survey  on  scale  1  :  500,000). 

RicoaDs  AYAiiiABLE.— October  1, 1914,  to  September  30, 1917. 

Gaob.— Vertical  staff  in  two  sections  on  piers  of  toll  bridge  across  South  Fork  of  Cimi- 
berland  River  about  700  feet  above  mouth;  installed  in  July,  1914,  by  United 
States  Weather  Bureau.  Readings  on  this  gage  by  the  Weather  Bureau  b^an 
January  1,  1915.  Sea-level  elevation  of  zero,  589.53  feet  (Smith  Shoals  Survey 
datum,  United  States  Engineer  Corps),  this  datum  being  same  as  that  of  gage 
which  was  marked  on  the  rails  of  inclines  1  and  2  leading  from  the  South  Fork 
to  the  warehouse,  about  500  feet  below  the  present  gage,  and  which  was  estab- 
Hahed  in  1884  and  read  daily  until  January  1,  1915.  Upper  part  of  old  gage, 
reading  from  54  to  71  feet,  was  spiked  to  office  of  Col.  Cole.  The  United  States 
Weather  Bureau'  reports  that  ''the  old  river  gage  was  changed  on  several  un- 
known dates  and  by  amounts  that  are  uncertain,  so  that  readings  prior  to 
January  1,  1915,  are  not  comparable  by  from  0.1  to  0.7  foot."  New  gage  is  read 
for  the  United  States  Geological  Survey  by  L.  M.  Cheeley. 

DiBCHAKGE  MEASUREMENTS.— Flow  of  South  Fork  is  measured  from  the  highway 
bridge;  ^the  Cumberland  above  the  South  Fork  is  measured  from  a  boat,  from  the 
Queen  &  Orescent  Railroad  bridge,  or  by  means  of  floats,  the  method  used  de- 
pending on  the  stage:  flow  below  the  South  Fork  is  the  combined  flow  of  both 
streams. 

Channel  and  contbol. — Channel  considered  permanent  except  for  deposits  of  mud. 
which  are  washed  away  at  high  stages.  I^w-water  control  is  crest  of  dam  No. 
21,  28  miles  below  Bumside;  gage  height  of  crest  of  dam,  1.47  feet.  The  dam  is 
a  recently  biiilt  concrete  structure,  and  probably  little  or  no  water  leaks  through 
dam  or  lock. 

ExTBBMBs  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year.  51.4  feet  at  4 
p.  m.  January  5  (discharge,  roughly,  115,000  second-feet);  minimum,  1.97  feet, 
July  13  and  14,  due  to  lowering  of  pool  to  flood  steamer  off  bar  below  lock. 

Maximum  stage  recorded,  62  feet  March  31.  1886;  minimum,  —1.6  feet  Novem- 
ber 8  and  9,  1895;  at  present  lowest  stage  possible  is  1.47  feet,  unless  pool  No. 
21  is  lowered. 

Ice.— Stage-discharge  relation  seldom  affected  by  ice. 

Rboulatiok. — Stage  at  low  water  will  be  affected  by  any  manipulation  of  the  level 
of  pool  No.  21  at  the  lock. 

AocuKACT. — Stage-discharge  relation  practically  permanent;  not  materially  affected 
by  ice  during  1915,  1916,  and  1917.  Rating  curve  fairly  well  defined  to  30,000 
second-feet  (gage  height  approximately,  20  feet);  curves  extend  above  30,000 
second-feet  and  may  be  considerably  in  error.  Gage  read  to  hundredths  twice 
duly.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  or  daily 
gtge  height  to  rating  table.  Crage  readings  October  1, 1914,  to  February  18,  1915, 
obtained  from  gage  readings  at  Lock  No.  21,  and  the  Weather  Biu-eau's  old  and 
new  gages.  At  low-water  stage  discharge  relation  may  be  affected  by  water 
entering  between  the  gage  and  the  dam  due  to  heavy  local  showers  in  the  basins 
of  the  small  intervening  tributaries.  Results  are  good  for  discharge  less  than 
90,000  second-feet. 
<V)(»ERATi0N. — station  maintained  in  cooperation  with  the  Kentucky  Geological 
Survey,  J.  B.  Hoeing,  State  geologist. 

\                                          >  Dally  river  stages,  pt.  12,  p.  29. 
115805**— 20— W8P  453 9 
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Discharge  measurements  of  Cumberland  River  at  Burnside.  Ky.,  during  the  year  ending 

Sept.  SO,  1917. 

]Made  by  B.  E.  Jones.] 


Date. 


Gage 
height. 


Feet. 

Jan.  10 ll.W 

11 '        8.«3 

July  13 ,        1.95 


Dl9- 

char^. 


Sec-ft. 
12,400 

270 


Daily  discharge  in  aecond-feet,  of  Cumberland  River  at  Burnside^  Ky.^Jor  the  years  end' 

ing  Sept.  30,  1915-1917. 


Day. 


Oct.  I  Nov. 


I>ec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I. 
2. 
3. 
4. 

6. 

6., 
7. 
8.. 
0. 
10.. 

11. 
12. 
13.. 
14.. 
16., 

16.. 
17., 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24  . 
25.. 

26.. 
27.. 
28.. 
20.. 


1914-15. 


31. 


510 
350 
350 
350 
280 

280 
150 
150 
150 
2S0 

510 
1,010 
1,450 
3,960 
6,260 

47,300 
29,600 
15,000 
15,500 
10,200 

6,030 
4,880 
3,380 
3,160 
2,700 

2,580 
2,350 
2,120 
1,780 
1,450 
1,230 


1,230 

1,230 

1,010 

800 

700 

700 
700 
700 
700 
700 

70O 
700 
700 
700 
700 

700 
700 
700 
700 
700 

510 
510 
510 
510 
510 

510 
510 
510 
510 
1,010 


1,230 
1,450 
1,450 
2,580 
7,540 

24,800 
19,700 
11,300 
6,030 
5,680 

4,540 
3,730 
3,500 
3,380 
3,160 

2,920 
2,580 
2,350 
2,700 
4,760 

29,400 
34,100 
22,100 
15, 400 
11,000 

3«,200 
2S,100 
1(^,600 
12,700 
48,600 
46,500 


28,500 
17,900 
10,900 
7,9fiO 
6,380 

5,3*0 
9,300 
18,500 
17,800 
12,700 

9,300 
22,200 
48,600 
32,400 
21,100 

14,600 
11,800 
14,500 
55,600 
46,000 

28,100 
17,000 
11,800 
14,300 
16,300 

17,800 
18,700 
15,700 
13,600 
9,600 
9,000 


23,000 
74,000 
50,700 
29,400 
19,700 

19,900 
17,600 
13,200 
10,400 
8,400 

7,000 
5,S00 
5,340 
4,650 
4,650 

4,650 
5,110 
4,650 
4,660 
4,300 

3,960 
3,730 
3,500 
3,270 
3,lfK) 

3,010 
2,920 
2,700 


2,580 
2,350 
2,240 
2,120 
2,460 

5,460 
7,820 
7,000 
5,920 
5,220 

4,650 
4,190 
3,730 
3,380 
3,160 

3,380 
4,650 
6,380 
9,450 
17,600 

19,500 
15,900 
12,900 
11,700 
11,500 

11,. 500 
10,200 
9,750 
8,850 
7,260 
6,140 


5,570 
5,000 
4,420 
4,080 
3,730 

3,380 
3,160 
2^920 
2,810 
2.580 

2,920 
3,500 
4,420 
4,300 
3,960 

3,500 
3,160 
2,920 
2,700 
2,460 

2,350 
2,120 
2,120 
1,890 
1,780 

1,670 
1,670 
1,670 
1,670 
1,890 


1,890 
1,670 
1,890 
4,300 
6,260 

5,220 
4,190 
3,620 
3,270 
2,920 

2,460 
2,120 
1,890 
1,670 
1,560 

2,450 

1,230 

1,060 

955 

850 

900 
900 

2,120 
10,200 

7,400 

5,570 
13,900 
22,000 
19,300 
16,100 

9,300 


;,820 
6,620 
7,260 
10,100 
6,870 

5,110 
5,000 
10,400 
10,500 
7,900 

5,570 
4,190 
3,500 
3,160 
4,300 

11,300 
15,000 
9,600 
6,740 
5,680 

7,540 
11,500 
9,300 
6,500 
4,650 

3,380 
2,  TOO 
2,000 
2,240 
3,160 


6,500 
7,200 
6,460 
5,000 
11,800 

13,900 
10,400 
7,680' 
5,920 
4,880 

4,880 

7,820 

14,100 

31,000 

23,000 

13,000 
7,960 
6,090 
4,650 
4,080 

10,200 
9,000 
6,030 
4,190 
3,040 

2,240 
1,780 
1,450 
1,180 
1,060 
955 


900 

955 

1,230 

2,350 

2,580 

2,000 
1,450 
1,120 
1,010 
1,120 

1,560 
6,030 
6,680 
6,220 
4,650 

4,880 
3,730 
5,220 
9,900 
7,960 

7,820 
8,650 
6,380 
4,420 
3,270 

2,460 
2,120 
11,300 
16,300 
11,600 
8,250 


1,180 

1,010 

850 

800 

3,1« 
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Daily  diteharge  in  second-feet ^  of  Cumberland  River  at  Bumside,  Ky.,  for  Ike  years 
ending  Sept.  30,  i9i5-i9i7— Continued. 


D.y. 


1915-16. 

1 

1 

3 

i 

i 

0 

9.'....'.'.'.'.'. 
W 

11 

12 

H 

II 

13 

1« 

17 

IS 

» 

» 

a ^ 

a 

23 

n 

s 

K 

V 

» 

» 

» 

31 

1916-17. 

3 

i 

5 

ft 

V. 

» ;; 

10 

II 

13 

a 

14 '   ■ 

li ;;: 

« 

17 ;;; 

la 

II 

» 

21 

22 

28 

24 

» ;;;;; 

27...  

28....    ■■■ 

a 

31 ; ' 


Oct. 


22,800 
H800 
23,600 
14,500 
12,400 

17,400 
12,000 
K,100 
5,920 
4,650 

3,500 
3,010 
2,5«0 
3,240 
2,000 

1,800 
1,780 
1,780 
3,  (MO 
22,200 

13,600 
7,540 
5,340 
4,300 
3,380 

2,930 
2.460 
2,210 
2,000 
1,890 
1,7S0 


600 
555 
620 
630 
582 

510 
486 
486 
454 
454 

406 
398 
343 
3S3 
438 

610 
1,670 
1,670 
4,540 
7,400 

7,960 
7,000 
4,780 
3,160 
2,350 

1,890 
1,560 
1,280 
1,060 
1,010 
955 


Nov. 


1,560 
1,450 
1,400 
1,280 
1,280 

1,120 
1,060 
1,060 
1,060 
1,880 

2,120 
2,000 
3,500 
8,700 
82,800 

86,700 

46,000 

22,3001 

26,500 

35,300 

23,500 
16,100 
11,000 
8,250 
6,630 

5,570 
5,110 
5,920 
8,700 
7,540 


850 
800 
750 
700 
670 

610 
591 
582 
555 
546 

510 
537 
573 
(i30 
610 

600 
591 
600 
600 
501 

582 

573 

591 

1,010 

1.180 

1,400 
1,450 
1,560 
1,450 
1,100 


Dec. 


6,380 
5,570 
5,110 
4,650 
4,420 

8,840 
3,500 
3,160 
2,920 
2,810 

2,700 
3,730 
5,460 
6,360 
6,260 

18,300 
61,900 
05,000 
09,500 
71,500 

46,000 
27,100 
13,200 
8,400 
7,960 

11,500 
17,900 
19,500 
4H,600 
77,700 
60,700 


1,340 
1,230 
1,180 
1,120 
1,180 

1,280 
1,400 
1,670 
1,560 
1,670 

1,670 
1,670 
1,670 
1,560 
1,560 

1,450 
1,280 
1,230 
1,180 
1,180 

1,670 
4,300 
9,450 
10,100 
7,830 

5,680 
4,760 
25,000 
71,500 
42,500 
25,900 


Jan. 


35,300 
36,500 
37,200 
25,900 
17,800 

14,300 
35,700 
68,900 
47,000 
29,000 

20,300 
32,700 
44,200 
56,000 
32,400 

19,900 
14,600 
11,200 
8,550 
7,400 

7,260 
10,900 
31,700 
30,800 
20,700 

14,300 
10,900 
8,550 
7,820 
8,250 
7,820 


14.500 

7,060 

9,000 

43,500 

112,000 

103,000 
71,000 
50,100 
29,000 
13,900 

8,250 
6,260 
5,220 
6,030 
13,900 

16,400 
13,200 
10,100 
10,100 
11,200 

11,000 
45,800 
61,800 
32,400 
19,300 

12,200 
8,700 
7,260 
7,680 
20,700 
1H,700 


11,000 
1H,300 
18,900 
15,000 
12,000 

10,900 
10,900 
10,400 
10,400 
15,700 

18,100 
16,100 
13,000 
10,500 
8,100 

6,870 
6,2G0 
5,800 
5,460 
4,880 

4,420 
3,960 
3,840 
4,190 
5,800 

6,«70 
7,260 
7.360 
6,500 


Feb. 


21,100 
22,400 
16,100 
12,500 
9,150 

6,740 
5,920 
5,340 
5,570 
5,110 

4,420 
3,S40 
3,500 
3,3>« 
4,420 

9,300 
1,000 

10,100 
9,760 

45,200 

00,500 
39,04« 
2%  700 
34,800 
41,200 

36,500 
17,800 
13,200 


Mar. 


6,030 
7,820 
14,300 
16,700 
13,600 

11,300 
11,500 
17,900 
18,400 
15,000 

11,300 
9,000 
7,000 
6,260 
6,680 

5,a«!0 
5,460 
5,000 
4,760 
4,420 

4,300 
4,420 
4,190 
3,960 
3,730 

3,730 
5,800 
14.300 
30,300 
16,300 
12,400 


500^  il 


21,500 

51,200 

89, 

94,000 

87,900 

63,200 
48,100 
39,800 
27,000 
17,000 

13,200 
21,500 
47,500 
3.5,300 
27,600 

20,i00 
53,800 
82,800 
50.900 
30,600 

18,900 
20,700 
18,700 
13,000 

W,  700 

37,200 
31,700 
33,900 
24,800 
17,000 
11,700 


Apr. 


9,900 
8,250 
7,000 
6,260 
5,680 

5,000 
4,430 
7,360 
15.500 
16,100 

13,600 
10,700 
9,000 
7,  mi 
6,630 

5,930 
5,930 
4,760 
4.300 
3,840 

3,500 
3,fO0 
3,630 
3,020 
3,730 

3,620 
3,620 
3,  MO 
3,960 
3,960 


9,300 
13,000 
§1,500 
16,300 
15,700 

29,000 
2H,300 
22,600 
17.600 
13,700 

10,200 
8,250 
8,400 
7.960 
7,400 

6,110 
5, 160 
5,000 
4,420 
3,900 

3,620 
3, 1«W 
3,  (MO 

2,H10 
2,700 

2,460 
2,350 
2,120 
2,120 
3,3<« 


May. 


3,960 
3,030 
3,3«0 
4,540 
6,630 

5.460 
4.. MO 
3.730 
3,270 
2,810 

2.460 
2,120 
1,890 
1,670 
1,560 

1,670 
1,670 
1,450 
1,2S0 
1,120 

1,060 

i.ax) 

1,120 
1,280 
1,780 

1,780 
1.7H0 
1,670 
1,2S0 
4,300 
20,900 


4,650 
4,420 
3,620 
3,380 
3,500 

3,380 
3,160 
2.920 
2,810 
2,700 

2,580 
2,460 
2,460 
2,350 
2,350 

2,240 
2,000 
1,H90 
1,780 
1,070 

1,4.50 
1,2S0 
1,340 
2,000 
2,120 

2,000 
1,780 
2,460 
3,840 
3,960 
8,160 


June. 


11,000 
6,740 
4,650 
3,620 
2,810 

2,460 
3,270 
5,460 
5,460 
4,430 

3,620 
3,620 
7,540 
7,260 
5,680 

4,880 
4,760 
6,220 
4,760 
3,960 

3,380 
2,810 
2,460 
2,000 
1,670 

1,560 
1,450 
1,340 
1,280 
1,230 


2,700 
2,810 
6,340 
4,420 
3,380 

2,580 
2,240 
2,000 
2,120 
2,810 

3,730 
3,  .500 
2,810 
2,460 
2,120 

1,670 
1,560 
1,2S0 
1,120 
1,010 

1,120 
1,120 
1,120 
I,0<)0 
955 

850 
750 
700 
519 
690 


July. 


1,060 
000 
750 
660 
650 

573 
555 
537 
600 
1,400 

4,190 
3,620 
3,960 
3,270 
2,460 

2,120 
2,000 
2,  .580 
3,270 
5,570 

8,250 
11,200 
11,200 
6,870 
4,510 

3,500 
3,040 
2,810 
1,890 
1,.560 
2,3.50 


7.50 
630 
591 
650 
573 

519 
486 
470 
454 
440 

446 
422 
420 
420 
573 

7,000 
7,820 
15,000 
10,200 
8,550 

0,260 
9;750 
10,100 
11,200 
11,000 

8,5.50 
7,540 
8,100 
8,400 
5,680 
4,190 


Aug. 


1,800 
1,340 
2,460 
2,920 
4,650 

3,630 
3,730 
7,360 
9,150 
7,680 

4,650 
3,960 
7,540 
6.030 
5,800 

10,  .500 
13,000 
9,300 
6,870 
6,220 

3,730 
2,810 
2,350 
2,000 
1,670 

1,670 
1,400 
1,230 
l,0(iO 
1,010 
750 


3,160 
2,460 
2,240 
2,240 
1,900 

1.560 
1,400 
1,180 
1.010 
1,1S0 

1,780 
1,S90 
1,890 
1,560 
1,340 

3,270 
6,870 
0,140 
4,190 
2,920 

2,120 
2,350 
4,760 
3,960 
3,380 

3,270 
2,350 
1,780 
1,400 
1,120 
1,010 


Sept. 


7.50 
900 
S50 
HOO 
955 

955 
K50 
750 
650 
630 

650 
564 
650 
800 
800 

670 

630 

1,400 

1,120 

860 

630 
454 
630 
528 
602 

470 
406 
396 
1,010 
750 


1,120 
2,240 
2,810 
2,810 
2,460 

1,890 
1,450 
1,120 
1,010 
900 

750 
670 
630 
573 

486 

486 
446 
438 
406 
390 

366 
358 
329 
329 
329 

329 
1,120 
2,580 
2,920 
2,580 
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M(mthly  diicharge  of  Cumberland  River  at  Bwmaide,  Ky.,  for  the  yean  ending  Sept. 

30, 1915-1917. 

[Drainage  area,  4^  square  miles.] 


Discharge  in  seoond-feet. 


IfinJTnyiTn 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  In 

uu^teson 

drainage 


October.... 
November.. 
December.. 
January.... 
February... 

Maich 

AprU 

May 

June 

July 

August 

September.. 


1914-16. 


The  year. 


October.... 
November. . 
December.. 
January.... 
February... 

March 

AprU 

M^r........ 

June 

July 

August 

September.. 


1915-16. 


The  year. 


October 

November. . 
December.. 
January.... 
February... 

March 

AprU 

May 

June 

July 

August 

September.. 


1916-17. 


The  year.. 


47,300 
1.230 
48,600 
65,600 
74,000 
19,500 
6,570 
22,000 
15,000 
31,000 
16,300 
6,870 


74,000 


34,800 
86,700 
105,000 
68,900 
18,900 
20,300 
16,100 
20,900 
11,000 
11,200 
13,000 
1,400 


ia-),ooo 


7,960 
1,560 
71,600 
112,000 
60,600 
94,000 
29,000 
4,650 
6,340 
15,000 
6,870 
2,920 


112,000 


150 

510 

1,230 

6,340 

2,700 

2,120 

1,670 

850 

2,000 

955 

900 

700 


5,360 
702 
13,500 
18,800 
12,300 
7,390 
3,010 
6,100 
6,660 
7,630 
4,900 
2,410 


1.10 
.144 

\U 
2.52 
1.51 
.616 
1.04 
L36 
1.66 
LOO 


150 


7,320 


1.50 


I 


1,780 
1.060 
2,700 
7,260 
3,840 
3,730 
3,500 
1,060 
1,230 
637 
750 


7,960 
14,200 
24,300 
24,000 
9,610 
9,340 
6,490 
3,120 
4,010 
3,160 
4,430 
733 


1.63 
2.90 
4.97 
4.91 
1.97 
1.91 
1.33 
.638 
.820 
.646 
.906 
.150 


398 


9,310 


1.90 


343 

610 

1,120 

6,220 

3,380 

11,700 

2,120 

1,280 

619 

420 

1,010 

329 


1,810 
790 
7,640 
25,800 
16,900 
40,000 
9,400 
2,640 
2,020 
4,750 
2,610 
1,140 


.370 

.102 

1.56 

6.28 

3.46 

8.18 

1.92 

.540 

.413 

.971 

.513 


9,630 


1.97 


1.27 
.16 
3.18 
4.43 
2.63 
1.74 
.60 
1.20 
1.52 
1.80 
L15 
.55 


20.31 


1.88 
3.24 
5.73 
6.66 
Z12 
2.20 
1.48 
.74 
.91 
.74 
1.04 
.17 


25.91 


.18 
1.80 
6.09 
3.60 
9.43 
2.14 
.62 
.46 
1.12 
.59 
.26 


26wn 


SOITTH  FOaS  OF  CXnUBBRLAlTD  BIVSR  AT  HSVXL8VILLE,  KT. 

Location. — One-fourth  mile  below  Turkey  Creek  ferry,  on  Greenwood-Monticello 

pike  about  a  mile  from  Nevelsville,  McCreary  County.    Little  South  Fork  enters 

on  left  about  11  miles  above  station. 
Drain AOE  area. — ^1,260  square  miles  (measured  on  maps  of  Kentucky  and  Tennessee, 

compiled  by  United  States  Geological  Survey,  on  scale  1:500,000). 
Rboords  available.— March  10,  1915,  to  September  30,  1917. 
Gaob.— Vertical  staff  gage  in  5  sections  bolted  to  rock  ledges  on  left  bank;  read  by 

Mart  Keith  and  BeibWhitehead.  A  reference  gage  for  use  in  referencing  soundings 

at  the  measuring  section,  is  attached  to  a  tree  on  the  left  bank  110  feet  below 

cable. 
DisoHAROE  MEAsuREMBNTS.^Made  fiom  cable  about  2,000  feet  below  gage,  or  by 

wading. 
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(kANKXL  AND  ooNTROL.^<}haiinel  straight  above  and  below;  bed,  compact  gravel. 

Low-water  control  is  partly  the  bed  of  the  river  below  gage  and  partly  a  gravel 

bar  about  2  milee  below  gage.    Both  are  probably  permanent.    High-water 

omtrol  is  bed  of  stream  for  several  miles  below  gage,  and  may  be  slightly  affected 

by  fdiage  along  the  banks. 
ExTBBMES  OP  DiscHAROB. — Maximiim  stage  recorded  during  year,  35.1  feet,  at  5.30 

p.  m.,  March  3  (dischaige,  roughly,  55,000  second-feet;  minimum  stage,  1.82  feet, 

ftt  5.30  a.  m.,  July  13  (discharge,  64  second-feet). 
IcB.— Stage-discharge  relation  seldom  if  ever  affected  by  ice.' 
Regulation. — Operation  of  a  small  power  plant  short  distance  above  gage  may  affect 

flow  at  extreme  low  water. 
AoctTRACT. — Stage-discharge  relation  probably  permanent;  not  affected  by  ice  during 

period  of  record.    Rating  curve  well  defined  to  23,000  second-feet.    Gage  read 

to  hundredths  twice  daily.    Daily  discharge  ascertained  by  applying  mean  daily 

gage  height  to  rating  table.    Records  excellent. 
OoofKBATioN. — Station  maintained  in  cooperation  with  State  Geological  Survey  of 

Kentucky,  J.  B.  Hoeing,  State  geologist. 

dwharge  measurements  of  South  Fork  of  Curnherhmd  River  at  NevelsvilU,  Ky.^  during 
the  year  ending  Sept,  30, 1917. 

[Made  by  B.  £.  Jones.] 


Date. 

bS^u 

Dto. 
charge. 

Date. 

b^t. 

Dfa. 
charge. 

Jan.  9...  .                      .     .. 

Feet, 
7.35 
12.  IZ 
Id.  51 

8ec.^t. 
3,250 
9,900 
15,500 

July  17 

Feet. 
17.92 
13.27 

Sec.-ft. 
17,800 
10,200 

Jdyl? 

18 

17.:: :  :  :: 

My  discharge,  in  sectmd-feet,  of  South  Fork  of  Cumberland  River  at  NevelsvilU,  Ky., 
for  the  years  ending  Sept,  SO,  1915-1917. 


Day.         1  Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1915. 
1 ; 

1,410 
1,290 
1,220 
1,160 
1,040 

980 
920 
860 
800 
770 

800 

1,040 
1,680 
1,540 
1,290 

1,160 

1,040 

920 

860 

740 

712 
658 
630 
575 
523 

523 
475 
452 
452 
1,040 

630 

523 

658 

4,000 

3,000 

1,950 
1,410 
1,290 
1,160 
980 

800 
685 
630 
575 
523 

430 
388 
329 
292 
274 

256 

256 

348 

3,000 

1,410 

1,610 
5,080 
3,480 
2,710 
1  740 
1,220 

1,160 
1,410 
1,740 
1,360 
1,040 

1,540 
2,860 
4980 
4,470 
2,710 

1,680 
1,350 
1,290 
1,290 
3,480 

8,860 
4,670 
2,710 
1,950 
1,540 

1,740 
2,860 
2,080 
1,350 
980 

770 
630 
549 
499 
1,220 

3,150 
1,950 
1,290 
4,180 
5,850 

6,070 
3,230 
2,080 
1,480 
1,220 

1,040 
2,080 
2,500 
6,070 
3,560 

2,360 
2,430 
1,540 
1,480 
1,610 

17,200 
5,080 
2,640 
1,680 
1,220 

920 
685 
602 
452 
388 
329 

430 
452 
800 
860 
602 

430 
310 
256 
292 
256 

1,350 
2,430 
1,880 
1,160 
2,150 

2,010 
1.350 
3,560 
4,000 
3,000 

4,280 
3,650 
1,880 
1,480 
1,100 

800 
1,610 
11,800 
5,960 
4,000 
2,710 

1,740 
1,480 

2 1 

I :::::::::::.:: 

1,100 
920 

i ' 

5 

1,740 

4,880 
4,000 

< 

1 

V 

S. 

1  

2,570 

» 

1,740 

w 

1,480 

1,350 

1,220 

1,100 

980 

920 

1,220 
1,880 
2,290 
3,000 
5,410 

4,880 

3,560 
3,000 
2,570 
2,290 

2,150 
2,010 
2,010 
1,810 
1,610 
1,480 

1,350 
1  100 

1 

11 ' 

12. ::*:'*'"**::: 

'    ' 

920 

u. 

712 

14 ::*:**** 

602 

15 

499 

If 

430 

17 

388 

u. ::***• 

348 

19 ■• 

310 

» ::*:*■ 

292 

a 

388 

a. 

920 

a :;•' 



860 

% 

575 

25 :::— 

430 

a 

348 

v....     

292 

a :: 

.............. 

256 

a 

1,540 
1  540 

» 

31 
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SURFACE   WATER  SUPPLY,   1917,   PART  III. 


Daily  discharge,  in  second-feet,  of  South  Fork  of  Cumberland  River  at  Nevelsville,  Ky. 
for  the  years  ending  JSept.  S(K  1915-1917 — Continued. 


Day. 


1915-16. 


2. 
3. 
4. 
5. 

ft. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18.. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 


30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9.. 
10. 

11. 
12. 
13. 
14.. 
15. 


1916-17 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 

Nov. 

Dec. 

Jan.  i   Feb. 

1 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept- 

16,600 

658 

1,810 

6,530 

3,000 

1,680 

2,570 

800 

4,090 

224 

S4S 

274 

13,100 

602 

1,610 

15,200 

5,960 

2,860 

2,150 

740 

2,220 

194 

1,160 

274 

4  180 

549 

1,480 

13,400 

4,570 

4,670 

1,950 

712 

1480 

228 

1  680 

310 

2,600 

499 

1,350 

6,880 

3,390 

4,000 

1,810 

1,160 

1,160 

188 

1.100 

40q 

3,560 

452 

1,220 

4,670 

2,930 

3,150 

1,610 

1,160 

1,040 

161  !  1,040 

409 

6,300 

430 

1,100 

4,280 

2,780 

2,710 

1,410 

1,040 

860 

175  ,  1,350 

160 

3,560 

409 

980 

19,400 

2,710 

3,390 

1,3.50 

920 

1,480 

137 

1,160 

374 

2,430 

409 

920 

27,500 

2,360 

5,300 

2,780 

800 

3,150 

127 

920 

as6 

1,740 

740 

860 

9,140 

2,360 

4,280 

5,190 

712 

1,810 

348 

1,680 

aM 

1,350 

1,740 

800 

5,630 

3,650  \  3,310 

4,180 

630 

1,220 

1,950 

1,410 

188 

i,ioa 

1,160 

800 

4,570 

3.820  ,  2,780 

3,310 

549 

920 

2,670  1      980 

172 

920 

1,160 

1,220 

4,000 

3,320  1  2,290 

2,860 

499 

2,080 

1,810 

3,000 

188 

800 

3,390 
7^000 

1,350 

16,100 

2,780  1  1,950 

2,360 

452 

6,960 

1,960 

4,880 

175 

712 

1,350 

14,700 

2,430 

1,810 

2,080 

430 

3,310 

1,220 

2,710 

m 

630 

57,000 

1,290 

5,850 

1,950 

1,680 

1,810 

452 

2,150 

980 

2,430 

155 

602 

22,700 

4,380 

4,570 

1,740 

1,610  ,  1,610 

630 

1,610 

800 

3,230 

183 

575 

7,630 

10,600 

3,910 

1,610 

1,410 

1,410 

475 

1,350 

770 

4,670 

452 

549 

4,280 

43,000 

3,000 

1,540 

1,350 

i.aw 

409 

1,220 

1,350 

3,230 

329 

5,080 

15,600 

22,700 

2,430 

1,410 

1,290 

1,220 

368 

920 

1,610 

2,600 

256 

17,900 

13,700 

7,500 

2,360 

1,220 

1,220 

1,100 

348 

770 

2,780 

1,610 

188 

5,960 

6,880 

4,570 

2,360 

1,160 

1,160 

1,100 

329 

685 

5,620 

1,160 

158 

3,310 

4,380 

3,310 

3,910 

1,040 

1,220 

1,350 

310 

630 

6,640 

920 

199 

2,290 

3,150 

2,710 

14,400 

1,040 

1,160 

1,410 

368 

575 

3,390 

712 

152 

1,740 

2,570 

2,290 

7,500 

1,290 

1,040 

1,350 

475 

475 

2,010 

602 

155 

1,410 

2,150 

2,500 

4,670 

2,360 

890 

1,100 

1,160 

452 

1,290 

475 

133 

1,220 

1,740 

6,760 

3,480 

2,360 

1.410 

1,100 

740 

549 

1,290 

452 

118 

1,040 

1,740 

5,850 

2,860 

2,150 

2,640 

1,100 

523 

409 

1,040 

388 

107 

920 

3,150 

5,190 

2,430 

1,880 

7,500 

1,100 

409 

348 

860 

329 

107 

920 

2,600 

25,100 

2,290 

1,740 

6,880 

980 

368 

310 

630 

368 

107 

860 

2,150 

25,100 

2,150 

4,470 

860 

3,560 

256 

475 

368 

147 

740 

8,030 

1,950 

3,230   

13,100 

388 

329 

169 

142 

238 

2,500 

6,530 

6,880     2,640 

1,160 

292 

137 

1,040 

658 

142 

137 

218 

2,010 

4,770 

13,400 

4,280 

860 

575 

118 

800 

1,100 

132 

132 

214 

3,910 

3,150 

41,700 

6,180 

740 

712 

109 

770 

1.040 

116 

122 

221 

23,500 

2,570 

33,200 

4.090 

770 

712 

107 

1,040 

1,480 

109 

118 

238 

36,100 

2,290 

24,300     5,850 

920 

649 

102 

712 

'930 

98 

118 

310 

26,700 

1,740 

9,000   12,800 

920 

452 

98 

575 

002 

92 

113 

329 

9,000 

1,680 

6,420 

8,030 

800 

388 

90 

388 

499 

86 

107 

310 

4,880 

1,610 

5,410 

5,190 

800 

348 

107 

329 

388 

80 

107 

329 

3,390 

1,680 

4,090 

4,470 

800 

475 

102 

329 

329 

86 

107 

368 

2,640 

i.480 

3,310 

3,820 

800 

1,160 

98 

1,160 

310 

94 

109 

409 

2,080 

1,290 

2,710 

3,150 

712 

1,160 

90 

1,290 

356 

127 

107 

409 

1,680 

1,160 

9,700 

2,640 

685 

980 

71 

740 

231 

147 

107 

388 

1,350 

1,040 

11,300 

2,360 

630 

740 

66 

523 

207 

132 

109 

348 

2,430 

1,040 

7,000 

2,360 

575 

576 

73 

409 

185 

113 

113 

310 

6,530 

1,740 

6,880 

2,080 

523 

452 

920 

575 

169 

116 

113 

292 

4,280 

2,860 

5,850 

1,740 

475 

368 

5,060 

3,910 

158 

113 

109 

256 

3,310 

3,150 

33,300 

1,540 

430 

310 

9,000 

3,650 

162 

118 

107 

256 

2,930 

2,860 

25,300 

1,350 

388 

274 

10,100 

2,500 

144 

169 

106 

256 

3,820 

4,980 

8,030 

1,220 

348 

238 

4,380 

1,540 

348 

292 

102 

221 

3,650 

13,400 

4,880 

1,100 

329 

256 

2,640 

1,040 

173 

430 

105 

329 

3,390 

22,000 

4,570 

1,040 

310 

214 

3,C80 

800 

vio 

409 

102 

2,220 

20,100 

7,240 

8,300 

980 

310 

207 

7,000 

1,220 

107 

368 

113 

3,000 

15,800 

4,470 

6,420 

860 

452 

228 

6,880 

1  350 

221 

310 

164^ 

2,080 

6,300 

12,100 

22,200 

800 

549 

238 

7,120 

1,220 

188 

256 

204 

1,480 

4,090 

7,500 

18,600 

740 

499 

235 

6,410 

740 

109 

214 

329 

1,160 

3,000 

4.380 

7,000 

712 

388 

207 

3,820 

540 

98 

178 

348 

980 

2,360 

3,310 

10,300 

658 

368 

164 

2,930 

409 

185 

164 

274 

11,800 

2,150 

2,860 

13,400 

602 

348 

137 

3,000 

348 

1,100 

142 

256 

30,600 

3,150 

6,880 

1,040 

329 

164 

2,640 

310 

IIS 

142 

238 

6,420 

14,700 

4,570 

1,040 

292 

137 

2,010 

292 

880 

147  , 

1 

3,560 

6,530 

3,310 

256 

1«410 

274 
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MmUMy  discharge  of  South  Fork  of  Cumberland  River  at  XeveUville,  Ky.Jor  years  ending 

Sept.  SO,  1915-1917. 

[Drainage  area,  1,260  square  miles.] 


Discharge  in  » 

eoond-feet. 
Mean. 

Per 
square 
mUe. 

Run-off 
(depth  in 
inches  on 
drainaf^e 

area). 

Month. 

Maximum. 

Minimum. 

1915. 
XaichlOnil 

5,410 
1,680 
5  080 
8,860 
17,200 
11,800 
4,880 

920 
452 
256 
499 
329 
256 
256 

2,190 
919 
1,340 
2,160 
2,790 
2,160 
1,140 

1.74 
.729 
1.05 
1.71 
2.21 
1.71 
.905 

1.42 

Apdl  . 

.81 

Jone.^. 

Wy 

Aist 

SfptanbcT 

1.22 
1.91 
2.66 
1.97 
1.01 

I9l5-lfi. 

"rtober 

Sowmber - 

n«SBmber 

limwy y 

Ftbroary T 

Maidi..  

ipril  ...                                       

17,000 

57,000 

43,000 

27,500 

5,960 

7,500 

5,190 

13,100 

5,960 

6,640 

4.880 

452 

:>49 
409 
800 
1,950 
1,040 
980 
860 
310 
256 
127 
329 
107 

3,340 
:),6H0 
6,380 
7,170 
2,430 
2,720 
1,850 
1,120 
1,450 
1,390 
1,520 
212 

2.65 
4.51 
5.06 
5.69 
1.93 
2.16 
1.47 

.889 
1.15 
1.10 
1.21 

.168 

3.06 
6.03 
5.83 
6.56 
2.06 
2.49 
1.64 

1^  .:;::: ::::::::          

1.02 

laie....  ..               

1.28 

July 

Aoffort 

Septonber 

1.27 

1.40 

.19 

The  year 

57,000 

107 

2,950 

2.34 

31.85 

1916-17. 

Ootober 

Soranbfr 

I>«iBber 

liaauy 

430 

348 

30,600 

36,100 

22,000 

41,700 

12,800 

1,160 

1,160 

10,100 

3,910 

1,740 

■ 

80 

102 

214 

1,350 

1,040 

2,710 

602 

256 

137 

65 

274 

98 

171 

147 

2,240 

7,360 

4,460 

11,900 

2,850 

673 

432 

2,570 

995 

471 

0.136 
.117 
1.78 
5.84 
3.54 
9.44 
2.26 
.455 
.343 
2.04 
.790 
.374 

0.16 

.13 

2.06 

6.73 

ftbrmrr 

SUKh..*. 

3.69 
10.88 

AwU 

2.52 

f^- 

Jaas.  ..                              

.52 
.38 

Jalr 

2.35 

AORBt  .                          

.91 

SrptcmbM 

.42 

The  year 

41,700 

65 

2,850 

2.26 

3a  74 
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136  SURFACE   WATER  SUPPLY,   l&H,   PART   111. 

CAHEY  FOBK  HEAR  BOCK  I8LAVD,  TSHH. 

Location. — About  100  feet  downstream  from  power  house  of  Tennessee  Power  Co.. 
half  a  mile  downstream  from  mouth  of  Collins  River,  and  1  mile  northwest  of 
Rock  Island,  Warren  Coimty. 

Drainage  area. — 1,640  square  miles  (measured  on  Post  Route  Map). 

Recordb  available. — November  14,  1911,  to  September  30,  1917. 

Gaob. — Bristol  water-stage  recorder,  known  as  gage  No.  3,  100  feet  downstream  from 
power  house  and  about  half  a  mile  downstream  from  Rock  Island  dam;  this  gag& 
has  been  used  to  determine  the  mean  daily  stage  since  January  1^  1917.  From 
March  26  to  December  31,  1916,  a  Bristol  water-stage  recorder  installed  March 
26,  1916,  at  site  of  staff  gage  known  as  gage  B  (No.  2),  half  a  mile  upstream  from 
gage  No.  3  and  300  feet  downstream  from  Rock  Island  dam,  was  used  for  det€^ 
mining  mean  daily  stages .  The  closing  of  sluice  gates  in  dam  on  December  8, 1916, 
and  diversion  of  flow  through  tunnel  on  December  12  made  gage  B  useless  after 
December  7,  1916.  Prior  to  March  26,  1916,  daily  mean  stage  was  determined 
from  a  water-stage  recorder  known  by  the  Billesby  Co.,  as  gage  A,  400  feet  up- 
stream from  gage  B,  just  above  point  at  which  dam  is  now  built ;  date  of  installatiosi 
ot  recorder  not  known.  Backwater  from  dam  began  to  affect  stage-dischaige  re- 
lation at  gage  A  March  26,  1916. 

Discharge  measureicbnts. — Formerly  made  from  cable  at  gage  B  or  from  sluice- 
ways in  dam.  No  discharge  measurements  have  been  made  since  closing  of  the 
sluiceways  December  8,  1916. 

Channel  and  coNtBOL. — Bed  of  stream  above  and  below  gage  consists  chiefly  at 
solid  rock;  probably  permanent. 

Extremes  of  discharge. — Maximum  dischaige  diuing  year,  about  55,000  secood- 
feet  (estimated  by  comparison  with  flow  of  Collins  River) ;  March  4,  stage  imknown; 
minimum  stage,  0.35  foot  November  20  (discharge,  330  second-feet). 

1911-1917:  Maximum  stage  recorded,  13.2  feet  April  2,  1912  (dischaige,  107,000 
second-feet);  minimum  stage  0.20  foot  September  17,  20,  21,  and  October  4,  5, 
10,  1914  (discharge,  220 second-feet). 

Regulation. — Prior  to  December  8  only  slight  diurnal  fluctuation  caused  by  opera- 
tion of  small  mills  upstream.  After  that  date  considerable  regulation  resulted 
from  storage  in  reservoir  above. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Rating  curve  used 
prior  to  December  8  well  defined  between  300  and  25,000  second-feet,  and  ex- 
tended above .  Above  4 ,  700  second-feet  and  below  430  second-feet  curve  is  based 
on  rating  ciurve  constructed  by  the  H.  M.  Billesby  Engineering  Co.,  Chicago,  111. 
Rating  curve  used  subsequent  to  January  1  developed  by  means  of  simultaneous 
gage  readings  at  gage  B  (No.  2)  and  gage  No.  3,  and  based  upon  the  above  curve,  is 
fairly  well  defined  between  300  and  9,000  second-feet  and  extended  above.  Mean 
daily  gage  heights  computed  by  Tennessee  Power  Co.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table.  Records  good  except  for  ex- 
treme high  stages. 

Cooperation.— Gage-height  record  furnished  by  Tennessee  Power  Co. 

The  following  discharge  measurement  was  made  by  L.  J.  Hall: 

November  10, 1916:  Gage  height  (gage  No.  2  B),  0.41  foot;  discharge,  367 second-feet. 
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Doify  ditdtarffe^  in  9econd-/e€tf  of  Coney  Fork  near  Rock  hland,  Tenn.,  for  the  year  ending 

Sept:  SO,  1917. 


Day. 


Oct. 


11... 
11... 

13.... 
U.... 
15.,.. 

17.... 

to.... 

»  ... 


510 

I      430 

'      470 

510 

470 

490 
430 
,  430 
600 
600 

.   565 

555 

470 

'   430 

)   430 

360 
430 
510 
510 
600 


Nov. 


a ,   800 

a 1 1,070 

» 890 

24 790 

*5 740 


«.. 
JL. 


645 
656 
430 
430 
430 
470 


510 
510 
430 
430 


360 
360 
396 
3ft5 
430 

385 
305 
360 
430 


3S» 

360 
430 
385 
330 

360 
385 
430 
360 
555 

600 
555 
555 
510 
555 


Dec. 


510 
600 

600 
690 
flOO 

740 
790 


Jan. 


6,360 
4,350 
4,520 
13,800 
14,200 

21,700 
12,600 
8,440 
6,690 
4,360 

3,320 
2,840 
2,420 
3,190 
4,870 

4,870 
4,350 
4,690 
5,690 
5,260 

4,flOO 
33,700 
19,700 
10.800 

7,810 

5,470 
4,030 
3,880 
23,700 
19,700 
12,600 


Feb. 


9,090 
9,770 
6,670 
6,470 
4,690 

8,730 
3,320 
3,190 
3,320 
2,960 

2,620 
2,520 
2,220 
2,180 
2,420 

3,460 
4,870 
6,470 
10,400 
18,100 

18,900 
U,900 
8,440 
6.160 
6,670 

4,870 
3,320 
2,370 


liar. 


7,220 
36,100 
50,900 
66,000 
38,700 

30,900 

10,100 

6,160 

3,190 

4,190 

4,350 
6,690 
13,000 
16,100 
16,900 

12,600 
30,500 
25,300 
15,300 
9,770 

9,430 
12,600 
12,200 
22,500 
23,300 

16,500 
22,100 
17,300 
9,770 
8,120 
6,940 


Apr.   ^  May.    June,  i  July. 


4,870 
6,360 
4,080 
4,190 
17,300 

33,700 
14,500 
12,600 
12,600 
8,760 

4,870 
-5,470 
4,030 
4,190 
3,590 

3,730 
2,630 
2,620 
1,770 
1,730 

2,570 
2,080 
1,900 
1,000 
1,660 

1,530 
1,450 
1,450 
1,630 
1,530 


1,490  I  1,260 
1,450  1,570 
1,370  1,950 
1,410  I  1,050 


1,450 

1,870 
1,370 
1,120 
1,450 
1,370 

1,300 
1,840 
1,100 
1,300 
1,120 

1,120 

1,120 

1,020 

986 

960 

1,020 

985 

1,000 

1,090 

985 

985 
915 
2,180 
3,730 
3,190 
1,490 


2,040 

1,530 
1,530 
1,200 
5,260 
4,530 

5,470 
4,030 
1,530 
1,450 
1,450 

1,370 
1,370 
1,410 
1,090 
1,060 

5,000 
1,900 
1,650 
2,320 
1,370 

1,300 
1,200 
1,300 
1,200 
1,340 


1,490 
1,300 
1,100 
1,090 
985 

830 
760 
730 
700 
450 

450 
591 
510 
332 
450 

1,800 
29,300 
18,500 
10,100 

6,410 

4,350 
3,190 
4,350 
4,350 
3,320 

2,000 
3,730 
6,  MO 
4,090 
3,070 
1,490 


Aug.    Sept. 


1,490 
2,040  I 
1,490 
1,490 
1,490 

1,410 
1,370  ; 
1,410 
1,410  I 
1,410, 

1,410  I 

1,300 

1,200 

985 

880 

1,160 
1,300 
1,340 
1,300 
1,200 

1,300 
1,340 
1,300 
1,340 
1,340 

1,340 
1,300 
1,300 
1,300 
880 
700 


1,090 
1,000 
2,220 
2,040 
1,490 

1,410 
1,410 
1,410 
1,410 
1,340 

1,300 
1,260 
1,120 
1,020 
1,020 

676 
730 
625 
000 
600 

470 
470 
470 
470 
470 

470 

490 

2,220 

3,320 

2,840 


NoiK^-.Recards  Oct.  1  to  Dec.  7  obtained  from  gage  B  (No.  2)  at  site  immediately  below  dam,  which 
i^pnsats  normal  flow.  Dec.  8  to  31  the  flow  past  gage  B  was  regulated  by  closing  of  sluice  gates  in  dam. 
^t^^^on  of  water  through  tunnel  at  power  house,  about  half  a  mile  below  gage  B,  was  begun  Dec.  12. 
^ctonli  for  this  period  omitted.  Discharge  Mar.  3  and  4  estimated  by  comparison  with  records  of  flow  of 
t«UnsRiTer. 

Bfeards  Jan.  1  to  Sept.  30,  obtained  from  gage  No.  3  at  site  100  feet  below  power  house  and  about  half  a 
"gjbetow  gage  B,  represent  total  flow,  which  Is  however,  subject  to  considerabi 


•bore. 


uderable  regulation  from  dam 


Mcntkh/  discharge  of  Vanry  Fork  near  Rock  Island,  Tenn.,/or  the  year  ending  Sept.  SO, 

1917. 


[Drainage  area,  1,640  square  miles.] 


Dischanie  in  second-feet. 

Run-Off 

(depth  hi 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

559 

432 

673 

8,790 

6,040 

17,500 

5.330 

1,380 

2,060 

3,840 

1,310 

1,180 

Per 
square 
mile. 

Oetober 

1,070 

600 

790 

300 

330 

510 

2,420  1 

2,180 

3,190  ' 

1,450 

915 

1,000 

332 

700 

170 

0.341 
.263 
.410 
6.36 
3.68 
10.7 
3.25 
.842 
1.26 
2.34 
.799 
.720 

0.39 
.39 
.11 

^:::::::::;:::::::::;: 

23,700 

18,900 

6.18 
3.83 
12.34 

Aafl m'too 

8.63 

|:::::::EE::;:;:::: 

3,730 

5,470 

29,300 

.97 
1.41 
2  70 

%«niir.::::::::;:::::::::: 

*.....             2,040 

3,320 

.92 
.80 
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SURFACE  WATER  SUPPLY,   1917,   PART  IH. 


COLLDfS  RIVSa  NEAK  ROWLAND.    TSKN. 

Location. — At  Heuneseee's  iron  highway  bridge,  1  mile  below  Mountain  Creek,  2i 
miles  northeast  of  Rowland,  Warren  County,  5  miles  southwest  of  Bock  Island, 
and  about  8  miles  upstream,  by  river,  from  junction  of  Collins  River  with  Caney 
Fork,  a  tributary  of  Cumberland  River. 

Drainage  area. — 800  square  miles  (measured  by  Tennessee  Power  Co.). 

Records  available. — ^April  1,  1916,  to  September  30,  1917. 

Gage. — Standard  chain  gage  on  downstream  side  of  bridge  at  middle  of  second  spian 
from  right  bank;  read  by  Joe  Keathley .    Zero  of  gage,  795.86  feet,  above  sea  level . 

Discharge  measurements. — Made  from  upstream  handrail  of  bridge,  or  at  extremely 
low  stages,  by  wading.  A  stay  wire  about  100  feet  upstream  is  used  to  make 
high-water  measurements. 

Channel  and  control. — ^Bed  composed  of  rock,  boulders  and  sand.  Channel  fairly 
straight  for  a  considerable  distance  above  and  below  gage;  right  bank  is  a  steep 
rock  bluff;  left  bank  is  low  and  subject  to  overflow  above  a  stage  of  8  feet.  -  A 
series  of  rock  and  boulder  riffles  beginning  just  below  bridge  forms  the  control; 
probably  permanent. 

Extremes  of  discharge. — 1916-17:  Maximum  stage  recorded,  14.1  feet  at  12  m. 
March  4,  1917  (dischaige,  28,900  second-feet);  minimum  stage,  1.10  feet  several 
days  in  November,  1916  (discharge,  120  second-feet). 

By  means  of  levels  the  elevation  of  marks  of  the  flood  of  1854  (exact  date  un- 
known), reported  by  old  residents  nearby,  indicates  that  the  river  rose  to  stage 
32.6  feet  (dischaige  estimated  at  82,200  second-feet).  Elevation  of  marks  of  the 
flood  of  1902  (exact  date  unknown),  obtained  in  the  same  manner,  indicates  a 
stage  of  27.2  feet  (estimated  discharge,  66,600  second-feet). 

Ice. — Stage-dischaige  relation  not  affected  by  ice. 

Regulation. — Small  mills  upstream  probably  cause  some  diurnal  fluctuation. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  below  8,000  second-feet  and  extended  above  that  point. 
Gage  read  to  hundredths  twice  daily;  oftener  during  high  water.  Daily  dischazge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  good. 
Determination  of  dischaige  above  stage  of  overflow  (about  8  feet,  dischaige, 
11,300  second-feet)  subject  to  error. 

Cooperation. — Gage-height  record  furnished  by  Tennessee  Power  Co. 

Discharge  measurements  of  Collins  River  near  Rowland,  Tenn.,  during  the  years  ending 

Sept,  30,  1916  and  1917 > 


Date. 

Madeby- 

Gace 
heiiht. 

Dis- 
charge. 

Date. 

Made  by- 

hei^ 

Did- 
chargD. 

1916. 
Mar.  24 

L.J.HaU 

Feet, 
L98 
3.18 

1.98 
2.25 
1.56 
2.37 
2.54 
2.05 
L95 
3.54 
3.86 
4.32 
2.96 
1.86 
2.28 
1.82 

««-4 

2,150 

801 
1,080 

408 
1,220 
1,420 

867 

768 
2,600 
2,930 
3,590 
1,890 

727 
1,110 

658 

1916. 
Aug.  19 
22 
Sept.  14 

20 
26 

1916-17. 
Oct.  26 
Nov.  H 

16 
Jan.    10 

31 
Feb.  24 
Mar.  28 
Apr.  11 
May  18 

L.  J.HaU 

Fea, 
L61 
1.65 

1.32 
1.36 
1.28 

L8D 
1.18 
1.20 
2.94 
4.56 
3.70 
5.99 
3.73 
1.62 

ni 

30 
Apr.  19 

do 

Warren  E.  Hall  and 
L.J.Hall 

do 

Warren  E.  HaU  and 
L.  J.HaU 

409 
241 

26 

L.J.Hall 

L.  J.  TTjiU 

263 

May  18 
24 

June  16 
19 
23 

July  19 
21 

do 

do 

do 

do 

do 

do 

do 

do 

.... .do. .............. 

do 

do 

do 

222 

231 

143 

168 

1,910 

3930 

2, 730 

6510 

2930 

460 

22 
24 
Aug.  12 
14 
17 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
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Mly  ditcharge,  in  second-feet^  of  Collins  River  near  Ronlmul,  Tenn.,for  the  years  ending 

Sept.  SO,  1916  and  1917. 


r>iy. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 
1916. 

Apr. 

May. 

Juno. 

July. 

Au«. 

St'pt. 

wa 

I.... 

1,450 

744 

726 

494 

708 

334 

16.... 

964 

462 

1,520 

2,610 

744 

438 

«. . .. 

1,270 

036 

494 

478 

735 

717 

17.... 

900 

414 

1,250 

2,070 

636 

334 

3... 

1,180 

672 

771 

398 

800 

494 

18... 

860 

406 

1,050 

3,100 

528 

286 

4... 

1,270 

860 

1,200 

422 

840 

478 

19.... 

810 

390 

860 

2,480 

462 

270 

s.... 

1,150 

997 

920 

422 

800 

382 

20.... 

762 

390 

931     2,940 

462 

256 

6.... 

1,040 

920 

1,080 

478 

564 

374 

21.... 

1,470 

390 

1,160     3,100 

462 

242 

7 

997 

609 

2,090 

436 

K40 

318 

22... 

1,930 

494 

H80     3,300 

430 

228 

*... 

1,520 

036 

i;430 

1,160 

780 

446 

23.... 

1,650 

840 

771     2,670 

486 

214 

9 

1,7«0 

5S2 

880 

10,900 

840 

374 

24. ... 

1,400 

1,210 

780     1,880 

478 

214 

10.... 

1,630 

«M 

681 

11,600 

830 

358 

25.... 

1,210 

942 

fOb  ^  1,510 

462 

200 

II.. 

1,510 

510 

744 

9,320 

708 

334 

26.... 

1,100 

690 

582     1,260 

446 

214 

n  .. 

1,370 

478 

3,300 

7,430 

681 

294 

27.... 

986 

510 

502     1,180 

390 

193 

u 

1,210 

470 

4,300 

6,330 

900 

294 

28... 

900 

430 

462  1  1, 460 

366 

200 

14.. 

1,130 

470 

2,550 

7,320 

1,050 

334 

29   ... 

850 

382 

422  t  1,030 

398  j 

186 

U 

1,060 

438 

1,660 

3,790 

910 

6K1 

30.... 

771 

1,490 

462     1,120 

350 

193 

1 
t 

31... 

975 

870 

^^ 

i>*y- 

Oct. 

Nov. 

l)c*-. 

J:U1. 

Feb. 

Mar. 

Apr. 

May. 

1916-17. 

1 

2 

3 

4 

5 

6                

1 
1 

. .1        188 

..;     160 

..          186 
..         180 
.}        180 

1 

.-!       173 

214 
214 
180 
180 
167 

152 
173 
173 
173 
180 

160 
173 
152 
160 
140 

120 
.144 

136 
180 
144 

173 
152 
160 
160 
160 

160 
167 
160 
193 
186 

173 
207 
214 
214 
256 

214 
214 
221 
235 
228 

302 
302 
302 
270 
263 

242 
228 
214 
228 
214 

342 

502 
771 
850 
681 

690 
1,210 
10,200 
U,(JOO 
4300 
2,670 

2,450 
1,730 
1,970 
5.920 
4,800 

9,080 
4.800 
3,010 
2,330 
1,850 

1,610 
1,300 
1,060 
1,930 
2,330 

2.130 
1.930 
2,010 
2,410 
2,300 

2,050 
7,200 
6,540 
3.930 
2,850 

2,290 
1.830 
2,360 
6,980 
7.200 
4,000 

4.1,10 
4.000 
2,850 
2.310 
2,050 

1.710 
1,490 
1,470 
1,450 
1,200 

1,150 

1,140 

964 

953 

1.120 

1,530 
1.420 
1,530 
2.770 
6,120 

6,980 
4,150 
3,100 
2,770 
2,290 

1,930 

i,no 

1,610 

6,540 
16.200 
28.000 
27.700 
18,500 

4,890 
4,800 
3,790 
2,920 
2.550 

2,940 
3.440 
5,720 
6.220 
5,820 

4.150 
18.500 
9.080 
4,630 
3,510 

3,580 
4,720 
4,630 

8,840 
8.360 

5,160 
9,320 
6,120 
4,150 
3,170 
2.560 

2,130 
2,550 
2.310 
2.530 
9,080 

11.200 
6,020 
4,460 
4,630 
3.440 

2,790 
2,330 
2,090 
1,880 
1,770 

1,480 
1.370 
1,270 
1.220 
1,070 

1,020 
931 
830 
870 
771 

790 
627 
663 
762 
699 

681 
753 
762 
1,160 
800 

726 
762 
744 
672 
681 

645 

600 
546 
555 

528 

510 
446 
430 
462 
446 

422 
519 
591 
628 
510 

478 
414 
414 
430 
446 
672 

167 

% 

9 

10 

173 
310 

228 

U 

u 

214 
186 

13 

173 

14 

15 

16 

17 

173 
180 

.  .         152 
173 

L«i 

214 

19 

30 

...        228 
358 

21 

302 

22               -    .. 

242 

a 

24 

25 

249 
242 

214 

26 

r 

M 

..J      200 
207 

...t      193 

a 

30 

....;      200 
....        152 

a 

....       20O 

May.    Juiif.    July.     Aug.     Sept. 


920 
690 
636 
920 
1,120 

820 

690 

1,030 

3.860 

3,440 

2,620 

1,780 

1.240 

964 

780 

672 
582 
537 

478 
528 

1,010 
942 
681 
.>82 
462 

398 
430 
382 
502 
528 


398  1.030 


406 
366 
334 
326 

294 
286 
270 
256 
256 

242 
249 
242 
256 
302 

2,350 
11,100 
4,890 
3,720 
2,270 

2,050 
2,000 
2,310 
1,930 
1,510 

1,470 
2,500 
3.170 
1,900 
1.450 
1,210 


820 
762 
654 
582 

546 
510 
510 
406 
462 

430 
414 
366 
390 
690 

2,120 

1,180 

870 

654 

564 

470 
502 

681 
564 

478 

430 
390 
350 
350 
390 
1,050 


1,790 

1,600 

1,480 

975 

762 

609 
494 
454 
953 


502 
438 
406 
342 
366 

334 
358 
302 
294 
278 

286 
717 
470 
374 
326 


1,490 
5,530 
2,060 
1,260 
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Mimthly  diichocrge  of  CoU%n9  River  ruar  Rowl^      Tenn.fforihe  years  ending  Sept,  SO, 

1916  and  1917. 

[Diaina^  area,  800  square  mUm.] 


Month. 


Discharge  in  seoand-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mcbesoii 
diainagie 
area). 


AprU 

May 

June 

July 

August 

September. 


October 

November. . 
December.. 
January.... 
February. . . 

March 

AprU 

May 

June... 

July 

August 

September. 


1916. 


1916-17. 


The  year. 


1,930 
1,490 
4,300 
11,600 
1,050 
717 


762 


342 
186 


1,200 

643 

1,170 

3,020 

627 

329 


1.50 
.804 
1.40 
3.78 
.784 
.411 


358 
214 

11,600 
9,080 
6,980 

28,000 

11,200 
1,160 
3,860 

11.100 
2,120 
5,530 


152 
120 
173 

1,060 
953 

2,550 
627 
414 
382 
242 
350 
278 


206 

166 

1.240 

3,360 

2,360 

7,760 

2,450 

591 

1,010 

1,620 

633 

874 


.258 

.208 
L55 
4.20 
2.95 
9.70 
3.06 

.739 
L26 
2.02 

.791 
1.09 


28.000 


120 


1,860 


2.32 


1.67  I 
.93 

L«3     ! 

4.38  I 
.90  I 
.46     I 


.30 

.29 
1.79 
4.84 
8.07  I 
1L18 
3.41 

.85 
L41 
2L33 

.91 
1.22 


3L54 


TBNNBSSBB  BIVEB  BASIN. 
FREVCH  BROAD  RIVER  AT  ASHXVILLB,  N.  C. 

LoGATioN. — At  new  concrete  highway  bridge  which  replaced  old  Smith's  bridge; 
washed  out  July  16,  1916,  about  a  mile  below  Southern  Railway  station  at  Ashe, 
viUe,  N.  C,  and  2  miles  below  mouth  of  Swannanoa  River. 

Drainage  area. — ^987  square  miles. 

Records  available. — ^March  19, 1903  (determinations  of  daily  discharge  from  Jan.  1, 
1905)  to  July  16,  1916;  January  1  to  September  30,  1917.  A  record  was  obtained 
at  Bingham  School  bridge  about  three  miles  west  of  Ashville  from  1895  to  1905. 

Gages.— A  temporary  vertical  staff  a  short  distance  above  the  old  Smith's  bridge  was 
used  January  1  to  September  30, 1917.  Original  gages,  a  vertical  staff  attached  to 
one  of  the  piers  of  the  old  Smith's  bridge,  and  an  auxiliary  chain  gage  (for  obtain- 
ing readings  below  zero)  attached  to  that  bridge,  were  used  until  the  flood  in  July, 
1916.  Readings  from  the  temporary  gage  have  been  reduced  to  the  datum  of  the 
original  gage. 

Discharge  measurements.— Formerly  made  from  downstream  side  of  highway 
bridge. 

Channel  and  control. — Bed  composed  chiefly  of  rock;  practically  permanent 
Control  formed  by  rock  shoal  and  concrete  piers  of  Southern  Railway  bridge; 
permanent,  though  piers  of  bridge  may  become  choked  with  debris  during  extreme 
floods,  so  ^t  stage-dischaiige  relation  at  gage  may  be  affected  by  backwater  for 
short  periods. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.2  feet  Mardi  5 
ana  25  (discharge,  9,770  second-feet);  minimum  stage  recorded  during  year,  —0.7 
foot  August  30  (discharge,  680  second-feet). 

1905-1917:  Maximiun  stage  recorded,  24.13  feet  July  16, 1916,  detennined  from 
flooii  marks  by  levels  November  21,  1917  (dischaige  not  detennined);  stage- 
discharge  relation  probably  affected  by  backwater  from  drift  lodged  against  the 
Southern  Railway  bridge.  Maximum  stage  recorded  before  or  after  the  flood 
in  July,  1916, 7.8  feet  January  23, 1906  (discharge,  25,800  second-feet).  Minimum 
^'^.corded,  -0.7  foot  September  16  and  20, 1907  (discharge,  380  second  feet.) 
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Ice.— Stage-diflcharge  relation  not  affected  by  ice. 
'  Rboulation. — Slight  diurnal  fluctuations  may  be  caused  by  the  operation  of  email 
mills  upstream. 

AccTRACir. — Stage-discharge  relation  changed  slightly  by  the  flood  in  July,  1916. 
Rating  curve  based  on  four  discharge  measurements  made  in  1918;  well  deflned 
below  10,800  second-feet.  Grage  read  to  tenths  once  daily.  Daily  discharge 
detennined  by  applying  daily  gage  height  to  rating  table.    Records  fair. 

CoopiRATiox. — Gage-height  record  furnished  by  United  Stites  Weather  Bureau. 

Xo  discharge  measurements  were  made  at  this  station  during  the  year. 

Dai^  dMutrge^  m  serond-feet,  of  French  Broad  River  at  AshevUh,  N.  (?.,  for  the  year 

ending  Sept.  .V),  1911 . 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


Mfty.  I  June. 

I 


July. 


Aup. 


Sopf. 


6., 
7.. 
H.. 
9.. 
10.. 

11., 
12.. 
13.. 
U.. 
15.. 


16., 
17.. 
W., 
W.. 
».. 

a.. 

2., 
23.. 
M.. 
S.. 

as.. 

37.. 
»., 
».. 
30.. 
31.. 


1,G40 
1,530 
1,640 
1,640 
1,640 

2,810 
2,360 
l,Of« 
l;8flO 
1,<H0 

1,530 
1,310 
1,310 
1,310 
2,500 

3,4fiO 
3,300 
2,650 
2,500 
2,230 

1,980 
1,980 
2,360 
1,9N0 
1,750 

1,750 
1,640 
1,530 
1,640 
1,980 
1,640 


2,100 
2,810 
1,980 
1,640 
1,860 

1,610 
1,530 
1,530 
1,610 
1,420 

1,310 
1,310 
1,310 
1,210 
1,310 

l,f^O 
1,310 
1,310 
2,100 
3,480 

4,840 
8,130 
2,650 
2,970 
3,130 

2,650 
2,360 
2,360 


2,360 
3,300 
4,430 
6, 760 
9,770 

8,620 
4,630 
3,860 
3,480 
2,810 

2,650 
2,500 
2,970 
2,500 
2,360 

2,360 
2,500 
3,480 
2,650 
2,360 

2,3^ 
2,(»50 
2,500 
7,800 
9,770 

9,190 
7,020 
6,760 
6,060 
4,050 
2,100 


1,860 
1,640 
1,750 
1,420 
4,050 

7,020 
4,840 
3,860 
4,210 
3,300 

2,970 
2,810 
2,810 
2,6.'i0 
2,500 

2,650 
2,360 
2,360 
2,360 
2,230 

2,100 
2,100 
2,230 
1,980 
1,980 

2,230 
2,100 
1,860 
1,080 
1,860 


1,860 
1,860 
1,750 
1,640 
2,100 

1,860 
1,640 
1,980 
1,860 
1,640 

1,530 
1,530 
1,640 
1,420 
1,420 

1,530 
1,420 
1,420 
1,530 
1,310 

1,310 
1,310 
2,230 
1,640 
1,420 

1,960 
1,420 
1,420 
1,530 
1,310 
1,210 


1,210 
1,420 
1,530 
1,420 
1,210 

1,310 
1,110 
1,210 
l,.'i30 
2,500 

1,640 
1,310 
1,310 
1,210 
1,310 

1,310 
1,110 
1,110 
1,110 
1,310 

1,210 
1,640 
1,420 
1,110 
1,020 

1,110 
1,020 
1,110 
1,210 
1,110 


930 
1,050 
1,420 
1,310 

1,210 
1,020 
1,210 
1,110 


930 

1,020 

840 

K40 


840 
1,210 
1,860 
2,100 

2,100 
2,230 
2,100 
2,500 
2,230 

1,750 
1,530 
1,750 
1,310 
1,110 
1,020 


1,210 
1,110 
1,750 
1,210 
1,110 

1,110 
1,020 
1,420 
1,640 
1,980 

1,420 
1,110 
1,110 
930 
1,980 

1,420 
1,110 
1,020 
1,020 
840 

840 
1,020 
930 
930 
840 

840 
760 
760 
760 
6S0 
700 


7,020 
6,760 
6,760 
2,650 
1,980 

1,750 
i;420 
1,310 
1,530 
2,100 

1,640 
1,310 
1,310 
1,210 
1,110 

1,210 
1,110 
1,020 
1,110 
1,020 

1,020 
1,210 
1,420 
1,310 
1,110 

1,110 
1,020 
3,130 
3  490 
2,100 


_L 


Monthly  discharge  of  French  Broad  River  at  AshevilUf  N,  C,,for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  987  square  miles.) . 


Month. 


Discharge  in  second-foet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


'unarT.. 


3,480 
4,840 
9,770 
7,020 
2,230 
2,600 
2,500 
1,980 
7,020 


1,310 
1,210 
2,100 
1,420 
1,210 
1,020 
840 
680 
1,020 


vl,970 
^,090 
4,370 
2,670 
1,600 
1,300 
1,360 
1,120 
2,010 


2.00 
2.12 
4.43 
2.71 
1  62 
1.32 
1.38 
1.13 
2.04 


2.31 
2.21 
5.11 
3.02 
1.87 
1.47 
1.50 
1.30 
2.28 
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TEVHS8SEE  RIVER  AT  CHATTANOOGA,  TENN." 

Location. — At  Walnut  Street  Bridge  in  Chattanoop:a,  Hamilton  County,  3  miles  above  * 
mouth  of  Chattanooga  Cteek,  4  utiles  below  mouth  of  Chickamauga  Creek,  and 
33  miles  upstream  from  Hales  Bar  dam. 

Drain AOB  area. — 21,400  square  miles  (measured  on  topographic  maps). 

Records  available. — April  1,  1873,  to  October  21,  1913;  March  1,  1915,  to  Septem- 
ber 30,  1917. 

Gages.— Two  gages,  7  miles  apart  and  set  to  tlie  same  datum,  are  used  at  this  statiou 
to  determine  variation  in  slope  of  water  surface  caused  by  operation  of  power 
plant  and  locks  at  Hales  Bar  dam,  as  the  station  Ls  within  influence  of  lwckwat«" 
from  the  dam.  Gage  No.  1  consists  of  a  sloping  section  of  a  railroad  T  rail,  bolted 
to  rock,  and  a  vertical  section  of  timber  attached  to  the  rock  cliff  on  the  left  bank 
about  200  feet  ui>stream  from  the  Walnut  Street  Bridge;  read  by  O.  B.  Gladish 
and  L.  M.  Andress.  Gage  No.  2  is  a  vertical  staff  in  three  sections,  fastened  to 
trees  on  left  bank  about  100  feet  above  the  Cincinnati  Southern  Railroad  bridge 
7  miles  upstream  from  Chattanooga;  gage  is  read  by  C.  A.  Brown. 

Prior  to  October  21, 1913,  gage  No.  1  was  used  alone,  but  on  that  date  baclnvater 
from  Hales  Bar  dam  began  to  affect  the  stax^e-discharge  relation,  and  the  station 
was  abandoned  until  March  1,  1915,  when  gage  No.  2  was  installed. 

Discharge  measurements.— Made  from  downstream  footway  of  Walnut  Street 
Bridge. 

Channel  and  control. — Channel  practically  permanent.  Control  now  formed  by 
Hales  Bar  lock  and  dam  and  power  plant. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  records  of  United 
States  Weather  Bureau,  47.7  feet  at  8.40  a.  m.  March  7,  (discharge,  313,000  second- 
feet);  minimum  mean  daily  discharge,  11,000  second-feet,  October  8. 

1874-1917:  Maximum  stage  recorded,  G4.0feetat7  a.  m.  March  1, 1875  (discharge 
361,000  second-feet) ;  minimum  stage  recorded,  zero  on  gage  September  11-14, 1881, 
and  September  19,  1883  (discharge,  4,800  second-feet). 

Ice. — Stage-discharg9  relation  not  affected  by  ice. 

Regulations.—  See  ** Accuracy." 

Accuracy. — Stage-discharge  relation  affected  by  changes  in  slope  of  water  surface 
caused  by  operation  of  power  plant  at  Hales  Bar  dam  and  by  rising  and  falling 
stages.  Discharge  determined  by  slope  method  (see  Water-Supply  Paper  345). 
Rating  curve  well  defined  between  11,500  and  363,000  second-feet.  Gageg  read 
to  hundredths  twice  daily.     Records  fair. 

/ 

Discharge  jneaaurements  of  Tennessee  River  at  Chattanooga^  Tenn.^  during  the  year  enditig 

Sept.  SO,  1917. 


[Made  by 

L.J.  ICall.J 

Gage  height  In  feet. 

Dis- 
charge. 

Date. 

Gage  height  in  feet. 

Dis- 
charge. 

Date. 

Cage 
NoTl. 

Gage 

Gage 
No.l. 

Gage 
No.  2. 

Oct.  14a 

7.42 
44.20 
42.80 

9.57 

11.200 

Mar.  10 

35.93 
23.38 

38.(50 
26.49 

195.000 

Mat  9, 

46.50        276,000 
45.20  1      262.000 

31 

1 

113.000 

9 

r— 

' 

a  Throe- foot  flash  boards  on  Hales  Bar  dam. 
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Daiiif  diteharge,  in  second-feet^  of  Tennessee  River  at  ChaUatiooga^  Tenn.,  for  the  year 
ending  Sept.  SO,  1917. 


Day. 


I- 
2. 
J 
4. 
5. 

!■ 

\. 
«.. 

10.. 

11. 

11. 
u.. 

H. 
15.. 

H.. 

17.. 
W.. 
II. 
».. 

a.. 

E.. 

a., 
s.. 

».. 

r.. 
a.. 

a.. 
».. 
n.. 


Oct 


13,500 
13,100 
13,100 
13.100 
12,800 

12,500 
11,800 
11,000 
11,400 
11,500 

12,000 
11,900 
12,000 
11,700 
11,200 

11,200 
11,000 
11,200 
13,200 
14,800 

15,700 
19,600 
23,200 
20,700 
17,200 

14,800 
14,400 
13,600 
13.400 
12,700 
13,000 


Nov.     Doc. 


13,300 
13,500 
13,700 
13,300 
12,300 

12,500 
11,600 
11,800 
11,500 
11,500 

11,400 
11,400 
12,100 
11,900 
12,000 

12,400 
13,300 
13.000 
12,500 
12,400 

12,400 
12,300 
12,900 
13,100 
13,000 


15,300 
14,500 
14,200 
14,200 
14,100^108; 


15,200 
16.800 
17,600 
15,800 
15,200 


15,000109,000 

14,500132,000 


14,500^129, 
14,000 


16,000 
16,700 
16,400 
16,400 
16,500 

16,400 
16,000 
15.300 
13.900 
13,200 

13.000 

13,800 

15,000 

21 

24,300 


30.500 
31,500 
35,400 
75,400 
.08,000 
96,300 


Jan. 


90,300 
68,500 
51,600 
54,500 
73,800 


,000 

1,000 

93,400 


100102, 


65.100 
50,800 
43,000 
42.600 
48,400 

59,300 
62.000 
66,400 
63,200 
60,700 

55,200 
50,600 
91,600 
000 
101,000 


Feb. 


,100117, 


96,100 

98 

92|  000(224; 

76,200223, 

65,800237, 

64,300280, 
49,500309, 
43,  -^^^ 
42.200J266, 
40, 


1,300191 


38,300 
36,200 
33,200 
28,800 
28, 100{U3; 


1,800104 


29,500! 

31, 

35, 

52,000 

88,400 


123.000129, 

150,000120, 

144,000117, 

127, 

104,000 


400184, 


90,000 

72,000  82,5001191 

69,600      -  - 

49,900. 
61,300. 
92,900'. 


83, 
82, 
84,800 


Mar. 


78,300 
-^,000 


000 

000 
000 

000 
000 
000 
i,000 
,000 


123.000 

88.000 

82.200 

000 

;ooo 


109.000 

"  000 

000 

151 ;  000 

144,000 


400100, 
400136, 


000 
000 
000 
.000 
154,000 


000115, 


000 
,000 
196,000 
196,000 
144,000 
113,000 


Apr. 


90,700 
79.900 
72,800 
63,200 
72,000 

84,400 
96,500 
91,000 
95,300 
94,700 

81,900 
70,900 
64.100 
58.300 
55,600 

53,500 
52.400 
48,000 
44,500 
40,700 

38,200 
35,500 
32,900 
31,100 
29,900 

29.100 
27,600 
26,500 
26,000 
25,700 


May. 


28.300 
31,700 
33,000 
33,000 
33,000 

32.600 
28,800 
27,800 
27,000 
25,800 

25,100 
24,400 
23.600 
23,400 
23.500 

23,400 
22,900 
22,300 
21,200 
19,700 

18,000 
15,900 
15,500 
16,800 
18,900 

18,300 
19,500 
20,000 
19,500 
18,900 
19.600 


June. 


20,200 
21,200 
22,100 
21,800 
21,000 

20,200 
19,400 
20,800 
28.000 
29,300 

29,600 
31,000 
30,100 
27,800 
26,900 


July. 


18.300 
17.400 
16.200 
16,200 
14,500 

14,600 
14.400 
14,000 
13.600 
14,100 

15,000 
13,600 
13.900 
14.600 
15,700 


25.000  17.000 
23,100  51,000 
21,5001  84,500 
22,900j  65,800 
22,800'  48,600 


25,000 
25,200 
22.400 
22,600 
21,500 

19,600 
17,600 
16.600 
15.800 
16,200 


44.100 
56,800 
74,800 
63,100 
61,200 

45,400 
41.800 
42,500 
40,600 
36,200 
30,400 


Aug. 


26,700 
23,900 
22,900 
24,100 
23,900 

21,900 
18.000 
16,400 
14.500 
17,000 

20.900 
24.100 
20.000 
17,800 
16,400 

16,400 
19,700 
23,000 
23.900 
20,100 

17,400 
15.500 
15,000 
14,900 
20,400 

26.400 
20,800 
17,200 
14.800 
13.400 
12.500 


Sept. 


18.200 
29.600 
34,000 
32,900 
31,300 

26,900 
21,400 
18,100 
16,700 
14,800 

14,000 
16,500 
14,100 
16,200 
14,300 

13,200 
12,900 
12,100 
12,400 
11,900 

11,600 
11,600 
11,500 
11,500 
12,200 

12,500 
12.800 
13,400 
15,50(L 
21,70(r 


)fofU%  discharge  of  Tennessee  River  at  Chattanooga,  Tenn.^for  the  year  ending  Sept.  SO, 

1917. 

[Drainage  area,  21,400  square  miles.] 


Month. 


NoTwnber.. 
I>wwnbcr.. 

F«i)niary... 
Ktfth 


Jaty 

'   September.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


23,200 
15,300 
103.000 
141.000 
150,000 
310,000 
96.500 
33,000 
.31,000 
84,500 
26,700 
34.000 


310,000 


Minimum. 


11,000 
11,400 
13,200 
42,600 
28,100 
78,300 
25,700 
15,500 
15,800 
13,500 
12,600 
11.600 


11.000 


Mean. 


13. 
12, 
24, 
75, 
70, 
163, 
57, 
23, 
22, 
32, 
19, 
17, 


44.400 


Per 
square 
mile. 


0.640 
.598 
1.16 
3.52 
3.29 
7.62 
2.67 
1.10 
1.07 
1.64 
.907 
.799 


2.07 


Run-oiT 
(depth  in 
inches  on 
drainage 
area). 


0.74 
.67 
1.34 
4.06 
3.43 
8.78 
2.98 
1.27 
1.19 
1.78 
1.05 
.89 


8.18 
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TSWBSSES  RIVER  AT  FLORXVOX,  ALA. 

Location.— At  Southern  Railway  bridge  at  lower  end  of  Pattens  Island,  just  1»ek)w 
foot  of  Little  Muscle  Shoals,  1  mile  south  of  Florence,  Lauderdale  Ck)unty. 

Drainaob  area.— 30,800  square  miles. 

Records  available. — ^November  7, 1871,  to  September  30,  1917. 

Gaoe. — Rod  gage  consisting  of  four  sections  of  steel,  three-eigjiths  inch  by  7}  inches, 
attached  to  right  face  of  stone  draw  pier,  which  has  batter  of  1  inch  to  the  foot 
These  sections  form  one  continuous  gage,  graduated  from  — 1.92  to  33.5  feet.  Zero 
of  gage,  400.85  feet  above  sea  level.  Gage  read  by  R.  E.  Cobum.  For  descrip- 
tion of  gages  used  prior  to  September  30, 1913,  see  Water-Supply  Paper  353,  p.  151. 

Discharge  measurements. — Made  from  downstream  side  of  highway  section  (the 
low-level  or  through  section)  of  17-€fpan  combined  railway  and  highway  bridge. 
Special  care  necessary  to  coimteract  effect  of  obstruction  of  current  by  piers. 

Channel  and  control. — ^Bed  rocky,  rough,  and  uneven;  probably  pennanent. 
Control  practically  pennanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  24.7  feet  at  6 
p.  m.,  March  12  (discharge,  319,000  second-feet);  minimum  Bts^f  0.1  loot  at  7 
a.  m.  and  6  p.  m.,  September  26,  and  7  a.  m.,  September  27  (discharge,  12,100 
second -feet). 

1871-1917:  Maximum  stage  recorded,  32.5  feet  at  10  and  12  p.  m.,  March  19, 
1897  (diBchaige,  499,000  second-feet);  minimum  stage,  -0.80  foot  September  18, 
1878  (diBchaige,  7,350  second-feet). 

Ice. — Stage-dischaige  relation  not  affected  by  ice. 

Regulation. — ^The  operation  of  Hales  Bar  lock  and  dam,  175  miles  upstream,  may 
cause  some  diurnal  fiuctuaticm  in  low-stage  flow. 

Accuracy. — Stage-dischaige  relation  practically  permanent.  Rating  curve  well  de- 
fined above  12,000  second-feet.  Gage  read  to  tenths  twice  daily;  oftener  daring 
high  water.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.    Records  good. 

Cooperation. — Grage-height  record  furnished  by  Mississippi  River  Commission. 

Discharge  meamrements  of  Tennessee  River  at  Florence^  Ala,,  during  the  year  ending^ 

Sept.  SO,  1917, 


Date. 

Madeby- 

Oage 
hd^t. 

DIs- 
diaige. 

Oct.   17 

L.  J.  Hall 

F€€l, 

0.80 
12.80 
24.80 
24.S0 

1^800 

Feb.  28 

do 

130,000 

Mar.  11 

W.E.HaU,L.J. 
do 

Hall,  and  0.  P.  Hall 

810,000 
319^000 

12 

Digitized  by 


Google 


TENNESSEE  RIVEB  BASIN. 


145 


Z%t^  diMcharge,  m  teeond-feet,  of  Tennessee  River  at  Florence,  Ala. ,  for  the  year  ending 

Sept.  SO,  1917,  , 


Day. 


13,600 
12,600 
13,600 
13,600 
14,600 

14,600 
14,600 
14,600 
14,600 
14,100 

13,600 
13,100 
13,100 
12,600 
12,600 

K 13,10d 

17 13,600 

W :  14,100 

» 14,100 

» 14,100 


1- 

».. 

II.. 

12.. 

a.. 

14- . 
15. 


Oct.     Nov.     Dec.     Jan.     Feb.     Har.     Apr.     May.    Jane.    July.     Aug.    Sept. 


21.. 
22.. 

a.. 

n.. 


14,600 
15,600 
17,300 
19,300 
20,400 


» 28,200 

27 23,200 

21. 20,400 

29 

» , 

31 , 


17,300 
16,200 
15,600 


14,100  16,8001113,000 
14,100  16,800112,000 

13,600 

13,600 
13,600 


13,600 
18,600 
13,600 
13,600 
13,600 

13,600 
13,100 
13,100 
12,600 
12,600 

12,600 
13,100 
13,100 
13,100 
13,600 

14,100 
13,600 
13,600 
13,100 
13,600 

14,100 
14,100 
14,600 
16,800 

17,  goo 


16, 800(106;  000 
17,900  -  "^ 
18,500 


19,200|  96,000^114, 

19,800|1U, 

19,800^125, 
1». 


,000 
1,000 
t,000 
is;  5001160, 000 


200 142,  < 


200140, 


800126, 


10* 

1», 

20,400 

20,400 

21,100 

30,400 
30,400 
19,800 
19,800 
19,200 


19,300 
19,300 
19,300 
19,800   . 
30,400^130, 


;,  800 102, 


140, 

150,000^196,000^305, 
97;400 146,000350,000  " 
93,600^135,000^371,000 


284,000 

205,000 

4001146;  000|250;  000 163, 000 

— 191,000 


1,000 
>,000 
84,300 
73,300 
65,300 


62,400 
68,300 
76,600 
84,300 
90, 


135,000 


22,500 

29,300 130;000|  154;  0001252; 

53,400 

78,800 

85,400 

97,400 


114 

102,000 
97,400 
92,600 


106,000{12S,000 
•'''000|l54,000 


1,0001379,000306,000 
97,4001279,000199, — ' 
84,300385,000^178, 
68,300285, 
62,400395, 


>,000|199,000 
1,000 
285;  0001164,000 
1,000 


000311,000140,000 
400317,000120,000 
109,000 
99,800 
85,400 


600300, 
800295, 
000266, 


48,000221 


,000 
1,000 

;,ooo 

1,000 
2001106;  0001175, 000 


1,000 

t.000 

112;  0001172;  0001228,000 

—  000178,000234,000 

— 182,000240,000 


90, 200^152, 000^202,  < 
92,600il66,000^212.< 

112," 

124, 

"^,000 


175,000240,000 

154,000252,000 

000133,000253,000 

260,000 

250,000 

247,000 


340,000 


L  000 153,  ( 


1,000 
1,000 
•,000 


900305,( 
600305,< 
600 190,  ( 


76,600 
73,300 
70,300 
66.300 
62,400 

57,900 
53,400 
49,800 
48,000 
46,200 

42,800 
42,000 
41,200 
39,400 
88,600 


37,800 
36,900 
36,000 
40,300 
45,400 

49,800 
46,200 
42,800 
41,200 
37,800 

36,000 
34,400 
32,600 
31,800 
31,000 

31,000 
31,000 
30,100 
30,100 
29,300 


26,200 
27,700 
29,300 
29,300 
38,500 

38,500 
27,700 
27,700 
32,600 
48,000 

68,800 
63,400 
48,000 
43,700 
40,300 

39,400 
37,800 
33,500 
31,000 
29,300 


28,600  27,700 
27,7001  26,900 
26,900  28,500 
26,900.  31,000 
26,2001  30,100 


24,600 
23,900 
23,200 
24,600 
23,900 
21,600 


27,700 
26,900 
26,200 
24,600 
23,200 


200 
400 
800 
400 
800 

100 
400 
400 
200 
900 

800 

200 
600 
600 
800 

600 
800 
000 
000 
400 

900 
300 
300 
800 
800 

200 
700 
300 
700 
000 
600 


47,100 
42,800 
89,400 
36,000 
83,500 

32,600 
31,000 
30,100 
29,300 
28,500 

27,700 
36,300 
33,900 
34,600 
36,300 

35,400 
25,400 
24,600 
23,900 
24,600 

25,200 
26,900 
26,200 
24,600 
21,800 

19,200 
17,900 
20,400 
26,200 
26,200 
23,200 


21,800 
21,800 
23,200 
29,300 
36,000 

37,800 
36,000 
32,600 
29,300 
27,700 

24,600 
21,100 
19,200 
17,300 
16,800 

16,800 
19,200 
17,900 
16,800 
16,200 

15,600 
14,100 
13,600 
13,100 
12,600 

12,100 
16,800 
26,200 
26,200 
25,400 


MonfJUy  discharge  of  Tennessee  River  at  Florence,  Ala,,  for  the  year  ending  Sept  SO,  1917, 
[Drainage  area,  30,800  square  miles.] 


Mooth. 


October.... 

November.. 

i^eoeniber. . 

itooary.... 

Fkabruary... 

Maidi. 

Ap 


r-. 


inat. 

/aly 

Vagnrt 

Membn-. 


The  year. 


Discharge  in  second^feet. 


Maximum.   Minimum.      Mean. 


Per 
square 
mile. 


23,200 
17,900 
97,400 
150,000 
182,000 
317,000 
240,000 
49,800 
58,800 
93,800 
47,100 
37,800 


317,000 


12,600 
12,600 
16,800 
62,400 
48,000 
125,000 
38,600 
23,200 
33,200 
15,600 
17,900 
12,100 


12,100 


15,400 
13,800 
27,400 
105,000 
107,000 
242,000 
110,000 
32,700 
33,100 
41,300 
27,800 
21,900 


64,700 


0.500 
.448 
.800 
3.41 
3.47 
7.86 
3.67 
1.06 
1.07 
1.34 
.908 
.711 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


2.10. 


0.68 
.50 
1.03 
3.93 
3.61 
9.05 
3.98 
1.22 
1.19 
1.54 
1.04 
.79 


28.47 


TSHNS8SXE  HZVX&  AT  J0HK80NVILLS.  TXVV.i 

Location. — ^At  Nashville,  Chattanooga  &  St.  Louis  Railway  freight  elevator,  about 
1,000  feet  below  railway  bridge  at  Johnsonville,  Humphreys  County,  96  miles 
from  mouth  of  Tennessee  River  and  160  miles  below  Florence,  Ala. 

Draikaob  area. — ^38,500  square  mUes. 

Records  available. — October  1,  1875,  to  September  30,  1917.  Records  from 
October  1,  1875,  to  September  30,  1913,  published  in  Water-Supply  Paper  353. 

>  For  detailed  history  of  this  station  s<m)  Water-Supply  Paper  853,  pp.  195-201. 
115805*— 20— W8P  4i>3 10 
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Gacji:.-- Staff  at  freight  elevator  on  right  hank,  ahout  1,000  feet  helow  the  Na8h\'ille, 
(■hattanooga  <fc  St.  Louis  Railway  bridge. 

DiscHARCJE  MEASUREMENTS. — Made  from  downstream  and  upstream  side  of  through 
railway  bridge  of  six  spans  and  draw  span. 

Channel  and  control. — ^No  information  concerning  control.  Channel  at  measuring 
section  at  bridge  composed  of  boulders  and  coarse  gravel;  apparently  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  38.9  feet  March 
18,  caused  partly  by  backwater  from  the  Ohio  River;   minimum  stage,  1.3  feet 
November  16-20  (discharge,  13,400  second-feet). 
The  highest  unquestioned  record  of  stage  is  48  feet  March  24,  1897. 

Ice. — Stage-discharge  relation  not  materially  affected  by  ice. 

Accuracy. — Stage-discharge  relation  is  considered  permanent  except  for  effect  of 
backwater  from  Ohio  River.  No  discharge  measurements  made  at  this  station 
since  August  1,  1914.  Not  affected  by  ice  during  the  year.  Rating  curve  well 
defined  between  discliarges  9,370  and  302,000  second-feet,  (iage  read  once  daily 
to  tenths.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
table  except  for  period  when  flow  was  affected  by  backwater  from  Ohio  River 
(see  footnote  to  table  of  daily  discharge).  Records  good  except  those  estimated 
which  are  fair. 

Cooperation. — Gage-height  record  furnished  by  United  States  Weather  Bureau. 

No  discharge  measurements  were  made  at  thia  station  during  the  year. 

Daily  discharge,  in  second-feet,  of  Tennessee  River  at  JohnsonvUk,  Tenn.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


7. 

8. 
9. 
10. 


11 

12 

13 

li 

15 


16,  IfK) 
15,  (lUJ 
L%COO 

15,600 
1J,*MX) 
J4,S00 
14,500 
14,  \m 

13,700 
13, 700 
14,  UK) 
15, 200 
15,200 


21 15,200 

22.-.. 15,200 

23 1  15,200 

24 16,100 

25 J7,400 


1«. 
17. 
18. 
19. 
20. 


Oct.     Nov.     Dee.       Jan.        Feb.       Mar.       Apr.      May.    June.    Jiil>-.     Aug.     Sept. 


14,500 
14,500 

14,  .500 
14,800 

14,  MM* 


17,800 

16,500 
16,100 
15, 200 
15,200 


15,200  15,200 
15,6001  15,200 


26. 
27. 


29. 
30. 
31. 


18,700 
20,200 
22,400 
23,  .500 
21,300 
19,200 


15, 600 
15,<iOO 
15,200 

15, 2flO 
14,50(> 
13,  70' 
13, 700 
13, 7f»0 

13,4<r) 
13,400 
13,4(10 
13,400 

13,  m 

13,700  21,3f>0 

14,500  20,700 

14,800  20,700 

15,2(.)0  23,500 

15,  200  24,  lai 

14,800  24,100 

14,  Sei)j  24,  KXI 
15, 2<Xtl  34, 200 
15,»'^IOi  W,400 
16, lOol  98,400 

, |U7,000 


H^H) 


\:\2, 0*M) 


lbO,000 


166,000 

irx^.aio 
i;is,  tjoo 

1 17, 000 
99, 300 

78,600 
70,2O0i 
70, 200 
tiO,  400 
57, 300| 

58.  .S00| 
5'.i,  f^OO! 
<•.{),  400 
)iO,400; 
«>5, 2(»0; 

90,  *iOo' 
1:1.5,000 
Hi7,000| 
lH<1,tK10i 
lH.j,000 

192,000| 
194,000 
I9;j,  000 


It'.S,  (100 


77,S00 

7ljX)0 

til..*(10 
53,  500 

5.3. 500 

,%.  .11)0 
47, -.X) 
41.,  IfX) 
44,700 


42,500 
41,800 
40,400 
38,300 
43,200 

46,800 
50,500 
50,500 
47,600 
44,700 

42,500 
40,400 
38,300 
37,000 
36,300 

35,600 
34,900 
34.200 
32,900 
32,200 


31,000 
34,200 
37,000 
39,000 
87,600 

84,900 
84,200 
39,000 
48,300 
64,400 

75,200 
79,500 
78,600 
71,000 
61,200 

52,800 
48,300 
44,700 
40,400 
37,000 


31,600  33,600 
31,600l  32,900 
32,200  30,300 
32,200  29,600 
31,600,  31,000 

30,300  30,300 
30,300  29,600 
31,000  29,600  102; 
29,600  29,600 
2{»,000  29,0(K) 
29,000.. 


27,700 
25,900 
24,700 
23,500 
22,900 

23,500 
24,100 
24,100 
23,500 
21,800 

21,300 
20,700 
19,700 
18,700 
17,400 

18,700 
30,700 
20,700 
23,500 
33,600 


61,200 
89,800 
93,200 
94,100 
95,800 

103,000 
107,000 
102,000 
92,400 
83,800 
71,000 


62,800 
57,300 
52,000 
46,100 
41,800 

39,700 
86,300 
34,20C 
32,900 
31,600 

81,000 
30,300 
29,000 
25,900 
24,100 

35,800 
27,700 
27,700 
26,500 
25,900 

25,900 
25,900 
27,700 
27,700 
27,700 

25,900 
23,500 
21,800 
21,300 
23,500 
25,900 


26,500 
25.30r) 
24,  ion 
24,100 
25,300 

28,400 
84,200 
36,300 
37,000 
34,200 

31,000 
29,000 
25,900 
22,400 
20,700 

19,200 
19,200 
19,200 
20,300 
19,700 

18,700 
17, 8W 
16,900 
15,600 
15,600 

15,200 
14,500 

14,100 
18,301) 

32,2r)i) 


Note.— Daily  dls^'harRc  estimated,  because  of  backwater  elicit  from  Ohio  River,  from  the  flow  at  Florenn' 
asfollo^-s:  Jan.  1-18,26-31:  Feb.  1-5:  Mar.  2-31:  Apr.  1-20.  liraccd  quantities  are  the  estimated  moam 
for  the  indicated  periods. 
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WnMy  discharge  of  Tennessee  River  at  Johnsonville,  Term.,  for  Ihe  year  ending  Sept. 

30,  1917, 

(Drainage  area,  38^  square  miles.] 


Month. 


OcU*er.... 
Kofember. . 
December.. 

Jaaarj 

Prtruary. . 

March 

April 


Jane 

July 

August 

Septcmbo^.. 


Tbeperioc^. 


Discharge  in  second-feet. 


Maximum. 


23,500 
17,800 
117,000 


50,500 
79.500 
107,000 
62,800 
37.000 


Minimum. 


13,700 
13,400 
17,400 


29,000 
29,000 
17,400 
21,300 
14,100 


13.400 


Bfean. 


16,200 

14,800 

28,300 

124,000 

123,000 

288,000 

131,000 

37,100 

43,100 

46,800 

31,800 

23.400 


75,500 


Per 
square 
mile. 


0.421 
.384 
.735 
3.22 
3.19 
7.48 
3.40 
.964 
1.12 
1.22 
.826 
.608 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


1.96 


0.49 
.43 
.85 
3.71 
3.32 
8.62 
3.79 
l.ll 
1.25 
1.41 
.95 
.68 


26.61 


SOXTTH  FOBX  OF  HOLSTON  RIVER  AT  BLUFF  CITY,  TSNK. 

Locahon. — ^At  highway  bridge  at  Bluff  City,  Sullivan  County,  300  feet  below  Vir- 
ginia ^Southweet^^  Kailway  bridge,  1  mile  below  mouth  of  Indian  Creek,  and 
about  10  mileB  upstream  from  mouth  of  Watauga  River. 

Drainage  aaea. — 828  square  miles. 

Recobds  available. — July  17,  1900,  to  Sei)tember  30,  1917. 

Gage. — ^Vertical  staff  attached  to  downstream  side  of  bridge  i)ier,  nearest  the  right 
bank. 

DiscHAjaoE  MEASUREMENTS. — ^^(ade  from  doNMistream  side  of  bridge;  also  from  rail- 
road bridge  300  feet  above  where  the  section  is  much  better  except  at  low  stages 
when  the  current  becomes  sluggish.  ^ 

Channel  and  conteol. — Bed  of  river  very  rough.  Control  consists  of  a  shallow 
ledge;  probably  permanent.    Depth  and  velocity  of  current  very  irregular. 

Eiteemes  op  discharge. — ^Maximum  stage  recorded  during  year,  9.3  feet  at  noon, 
March  5  (discharge,  15,600  second-feet);  minimum  stage  recorded  zero,  August 
28  and  29  (discharge,  185  second-feet). 

1900-1917:  Maximum  stage  recorded,  11.45  feet  February  28,  1902  (discharge, 
33,000  second-feet);  minimum  stage  recorded,  —0. 1  foot  October  16-19,  21-25,  26, 
2^31,  and  November  1,  1904  (discharge,  150  second-feet). 

IcE.—Stage-discharge  relation  not  affected  by  ice. 

Regulation. — Some  diurnal  fluctuation  caused  by  operation  of  small  mills  upstream. 

Accuracy. — Stage-discharge  relation  practically  permanent.  Bating  curve  fairly 
well  defined  below  25,700  second-feet.  Gage  read  to  tenths  once  daily.  Daily 
discharge  ascertained  by  applying  daily  gage  height  to  rating  table.  Eecords 
good,  except  those  for  stages  below  800  second-feet,  which  are  only  fair,  owing  to 
lac)u)f  discharge  measiu-ements  for  checking  the  rating  curve  at  low  water. 
CooperEion.— Gage-height  record  furnished  by  United  States  Weather  Bureau. 
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Daily  discharge  J  in  aecand-feet,  o/Sauth  Fork  of  Holston  River  at  Bluff  Cilyy  Term.,  for 
the  year  ending  Sept  SO,  1917. 


Day. 


1 
2 
3 
4 
5 

C 

8 
9 
10 

11, 
12 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


500 
475 
420 
420 
370 

370 
370 
325 
325 
530 

.130 
475 
420 
370 
370 

420 
4'20 
715 
530 
050 

650 
590 
500 
530 
530 

475 
420 
370 
370 
370 
420 


Nov. 


Dec. 


420 
370 
325 
325 
370 

370 
325 
325 
325 
370 

370  I 
370 
370  i 
420, 
420  I 

420 
420 
370 
370 
325 

325 
325 
325 
370 
420 

370 
325 
370 
370 
650 


500 
530 
475 
475 
475 

475 
420 
370 
370 
420 

420 
475 
475 
530 
500 

420 
370 
420 
420 
530 

500 
1,020 
1,380 
1,280 
1,100 

940 

715 

860 

6,580 

3.320 

1.680 


Jan. 


1,680 
1,100 
1,280 
6,180 
8.720 

8,050 
5,080 
3,610 
2,630 
2,250 

1,700 
1,580 
1,380 
1,580 
2.130 

2,010 
1.700 
1,700 
1,700 
1,700 

1,580 
6,380 
«,780 
3,760 
2,760 

2,250 
1,000 
1.480 
2,010 
4,900 
3,610 


Fob.  I  Mar. 


3,040 
2,760 
2,250 
2,010 


2,000 
7.410 
7,200 
8,400 


1,700   14,200 


1,580 
1,580 
1,480 
1,480 
1,100 

1.100 
1,100 
1,020 
1,020 
1,020 

1,280 
1,380 
1,000 
2.010 
3,460 

5,260 
3,460 
2,500 
4,560 
5,260 

3,460 
2,000 
2,370 


7,410 
4,000 
3,760 
3,320 
2,760 

2,500 
2,370 
5,440 
4,220 
3.760 

3,040 
5,440 
7,410 
4.730 
3,460 

2.900 
3,040 
2,500 
5,000 
7,830 

4,560 
3,610 
3,040 
2,500 
2,250 
2,010 


Apr.  I  May. 


1,700  1,380 

1,680  1,380 

1,^80,  1,100 

1,480  I  1,020 

1.000  1,020 

4,560  ;  1,020 

3,010  860 

2,760  I  1,020 

2,500  1,280 

2,130  1,380 


1,000 
1,680 
1,680 
1,000 
1,580 

1,480 
1,380 
1,280 
1,100 
1.100 

1,100 

1.020 

1.020 

940 

040 

940 
860 
860 
800 

860 


1,280 
1,380 
1,280 
1,100 
1,100 

1,020 
860 
785 
650 
650 

650 
650 
716 

786 
650 

650 
500 
2,010 
1,020 
860 
785 


June.  '  July. 


450 
715  t 
650 
715 
715  ' 


475 
420 
370 
370 
420 


500  370 

500  I  370 

530  420 

590  500 

785  420 


1,020 
940 
785 
650 

3.180 

1,480 

1,020 

940 

785 

715 

650 
500 
500 
530 
420 

475 
420 
785 
500 
•  500 


370 
370 
420 
370 
785 

1,280 
2,010 

''% 

n5 

650 

715 

1,580 

1,380 

1,680, 

1,000 

1,000 

1,100 

860 

715 

660 


Aug. 


Sept 


650 
530 
530 
420 

370 
325 
325 
370 
420 

420 
370 
325 
325  ' 
325 

530 
500 
530 
420 
370 

370 
335 
370 
325 
325 


245 

185 
185 
245 


370 
370 
32S 
32S 

^ 

245 
212 
245 
MO 
78S 

475 
370 
325 
285 
286 


245 
245 

245 

345 
213 
245 
212 
2U 

»2 
22 
473 
475 
370 


Monthly  discharge  of  South   Fork  of  Uolston  River  at  Bluff  City,    Tenn.,  for  the 
year  ending  Sept.  SO,  1917. 

[Drainage  area,  828  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


715 

650 

6,580 

H,720 

;>,2eo 

14,200 
4,560 
2.010 
:».180 
2.010 
650 
940 


14,200 


I 


Minimum.      Mean. 


325 

325 

370 

1,100 

1,020 

2,010 

860 

590 

4-20 

370 

185 

212 


185 


465 

374 

926 

3,000 

2,300 

4,680 

1,620 

1.000 

700 

830 

383 

334 


1,400 


I'er 
square 
mile. 


a562 
.453 
1.12 
3.73 
Z78 
5.65 
1.06 
1.21 
.054 
1.00 
.463 


1.60 


RuBHtf 
(depth  in 
incinsan 
drainage 

area). 


a65 

.» 
1.39 
4.30 
2.90 
6.51 
2.19 
1.40 
1.06 
1.15 
.Si 
.43 


22.93 
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TENNESSEE  RIVER  BASIN.  149 

H0L8T0V  BXVKR  HEAR  BOOBBSVXLLB.  T9inr. 

Location.— At  Virginia  &  Southwestern  Railway  bridge  near  Austin  Mill,  Hawkins 
County,  half  a  mile  below  new  county  highway  bridge,  2  miles  downstream  from 
mouth  of  Dodson  Creek,  3  miles  south  of  Rogersville,  and  11  miles  northeast  of 
Bulls  Gap.  Tenn. 

Drain  AGE  ark  a. — ^3,060  square  miles. 

Reooeds  available.— March  10,  1902  (daily  discharge  record  b^inning  January  1, 
1904)  to  Septemb^'  30,  1917. 

Gaob.— Vertical  staff  attached  to  rig^t  side  of  bridge  pier  nearest  the  right  bank. 

DncHABOs  MEASUREMENTS. — ^Mado  from  the  steel  highway  bridge,  about  half  a  mile 
upstream  from  gage. 

Cravnbl  and  control. — ^Bed  of  stream  composed  of  solid  rock,  boulders  and  gravel. 
Rig^t  bank  high  and  not  subject  to  overflow;  left  bank  high,  but  subject  to  over- 
flow at  extremely  high  stages.  Control  formed  by  rock  shoals  below  bridge; 
practically  permanent. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  17.1  feet  at  8  a.  m. 
March  5  (discharge,  56,300  second-feet);  minimum  sti^  recorded,  1.4  feet  at 
8  a.  m.,  November  9,  10,  Deceml>er  18,  and  Septemlier  17-27  (di«charge,  850 
8eeond-feet). 

1904-1917:  Maximum  stage  recorded,  19.1  feet,  March  28,  1913  (discharge, 
about  67,000  second-feet);  minimum  stage  recorded,  1.0  foot  October  23  to  Novem- 
ber 3.  1904  (discharge,  490  second-feet). 

Ice.— Stage-discharge  relation  not  a£fected  by  ice. 

Reguu\tion. — Operation  of  power  pl&nts  a  long  distance  upstream  causes  some 
diomal  fluctuations  in  stage. 

AccuBACY. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  below  33,000  second-feet;  extended  above  that  point. 
Gage  read  to  tenths  once  daUy.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  table.    Records  fair. 

^Marge  measuremerUs  of  HoUton  River  near  RogersvxLle,  Tenn.,  during  the  year  ending 

Sept.  SO,  1917. 

[Hade  by  L.  J.  Hall.l 


1                                                              Date. 

1 

Oa£e 
height. 

Dls- 
charge. 

1 
Oet» 

Feet. 
1.60 
1.94 
ia78 

Sec.^t. 
1,120 
1,800 

Obc.14 - - 

Mir.3..:::.::::  ;••::: 

32,200 
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SURFAC^E  WATER  SUPPLY,   1917,   PART  HI. 


DaHtf  diHchargCy  in  sccorul-fecf,  nf  ITnhtna  River  nair  I\n(ftrsviUe.   Tenn.,  for  the  yfir 

ciulituf  .Sept.  S<K  VJll. 


l>ay. 


1.. 
2. 
3. 
4. 
6. 

6.. 
7.. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,780 
1,950 
1,570 
1  570 
1,390 

1,210 
1,030 
1,030 
1.210 
1,210 


Nov. 


1,570 
1,570 
1.390 
1,390 
1;210 

1,210 

1,030 

1,030 

850 

850 


1,030 

1,030 

1,210 

1,030 

1,210 

1,210 

1,210 

1,030 

1,030 

1,390 

1,030 

1,390 

1,030 

1,390 

1,210 

1,210 

2,150 

1,210 

1,950 

1,210 

2,780 

1,210 

2,150 

1,030 

l,7flO 

1,030 

l,7(iO 

1,210 

1,570 

1,390 

1,390 

1,760 

1,390 

1,760 

1,390 

1,390 

1,210 

1,570 

1,390 

1,390 

1,390 

IH'c. 

Jau. 

1,570 

5,630 

1,950 

4,230 

1,760 

4,500 

1,760 

15,400 

1,760 

2(k600 

1,760 

33,100 

1,760 

21,700 

1, 760 

12,800 

1,570 

9,140 

1,570 

7,150 

1,760 

5,930 

1,760 

5,340 

1,760 

4,230 

1,950 

4,500 

1,760 

5,050 

2,350 

5,930 

1,390 

5,630 

850 

5,050 

1,390 

5,050 

1,950 

4,770 

1,950 

4,770 

2,780 

10.600 

5,340 

22,  00 

5,<i30 

13,600 

3,970 

9,140 

3,000 

7,470 

2,780 

6,530 

5,340 

5,630 

Ui,  100 

8,800 

13,900 

17,200 

7,470 

12,400 

Fob. 


9,850 
9,850 
9,140 
6,840 
6,230 

5,980 
5,9S0 
.5,580 
9,850 
4,500 

3,970 
3,970 
3,230 
3,000 
3,470 

3,970 
5,050 
5,340 
7,150 
13,600 

21,000 
14,300 
9,850 
15,400 
19,100 

13,900 
10,200 
8,120 


Mar. 


I  Apr. 


11,700 
31,200 
33,100 
40,700 
56,300 

36,900 
19,100 
14,:}00 
12,100 
9,850 

8,460 
8,120 
16,900 
1.5,000 
13,600 

10,600 
17,ti00 
25,900 
18,000 
12,400 

10,200 
10,600 
9, 140 
17,600 

29,700 

18,400 
13,200 
12,100 
9,490 
7,790 
7,150 


I 


6,840 
6.230 
5,930 
5,340 
5,930 

10,200 
11,300 
9,140 
8,4(i0 
7,790 

6,840 
5,030 
6,230 
6,530 
6,230 

5,340 
4,770 
4,500 
4,230 
3,970 

3,720 
3,720 
3,720 
3,470 
3,230 

3,000 
3,000 
3,000 
3,000 
3,230 


May.  I  June. 


4,500  1 
4,770  I 
4,500 
3,720 
3, 470  I 

3,470 
3,230 
3,230 
3,470 
4,230 

4,230 
4,230 
4,500 
3,970 
3,720 

3,470 
3,000 
2,780 
2,780 
2,560 

2,350 
2,150 
2,350 
2.350 
2,350 

2,150 
1,950 
1,950 
3,230 
2,500 
2,150 


1,950 
1,950 
2,150 
2,150 
2,150 

1,9.50 
1,760 
1,760 
1,7«0 
1,950 

2,780 
2,780 
2,350 
1,950 
2,560 

6,230 
3,970 
2,780 
2,560 
2,150 

2,150 
2,150 
1,950 
1,950 
1,760 

1,760 
1,570 
1,570 
2,350 
1,950 


July. 


1,760 
1.570 
1,570 
1,570 
1,570 

1,390 
1,390 
1,210 
1,950 
1,760 

1,760 
1,570 
1,570 
1,570 
1,760 

3,970 
7,470 
6,230 
4,230 
3,970 

2,560 
2,560 
2,560 
5,340 
5,050 

6,530 
5,050 
3,970 
4,230 
3,470 
2,560 


Aug. 


2,350 
1,930 
2,350 
1,950 
1,950 

1,760 
1,570 
1,570 
1,570 
1,950 

l,7fiO 
1,570 
1,570 
1,390 
1,390 

1,390 
1,950 
2,150 
1,570 
1,570 

1,390 
1,210 
5,930 
1,950 
1,760 

1,760 
1,390 
1,390 
1,210 
1,030 
1,390 


Sopt. 


1,570 
1.950 
1,760 
1.390 
1,210 

1,030 
1,030 
I.OtD 
1,0® 
3,000 

2,li0 
1,7«> 
1,570 
1,210 
1,030 

1,030 

850 
850 
850 
850 

850 
850 

850 
850 

850 

.H50 

1,210 

i.av) 

l,7ti0 


Note. — Discharge,  Feb.  6-8,  estimated  by  oompiu-ison  with  records  of  flow  for  South  Fork  of  Holston 
River  at  Bluff  City,  Tenn. 

Monthly  discharge  of  Holston  River  near  Rogersville,  Tenn.,  for  the  year  ending  Sept.  SO, 

1917. 

[  Drainage  area,  3,060  square  miles.) 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


DLschargo  in  second-feet. 


Maximum. 


2,780 
1,7(0 
16,100 
33,100 
21,000 
56,300 
11,300 
4,770 
6,230 
7,470 
5,930 
3,000 


Minimum. 


1,030 

850 

8.50 

4,230 

3,000 

7,150 

3,000 

1,950 

1,570 

1,210 

1,030 

850 


56,300 


S,50 


Mean. 


1,490 
1,260 
3,300 

10,000 
8,520 

18,000 
5,490 
3,210 
2,290 
3,020 
1,800 
1,270 


4,970 


Per 
square 
mile. 


\    Run-off 
-  (depth  in 
inniesoo 
drainage 
area). 


0.487 

.412 

1.06 

3.27 

2.78 

5.88 

1.79 

1.05 

.748 

.987 

.588 

.415 


1.62 


0.56 
.46 
L24 
3.77 
2.90 
a78 
2.00 
1.21 
.83 
1.14 
.68 
.46 


22.03 
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Location. — At  footbridge  near  Southern  Railway  Station  at  Judaon,  Swain  County. 

Da-iivAGB  AREA.— ^68  squaro  miles  (measured  by  Knoxville  Power  Co.  on  topo- 
graphic maps). 

Records  A vAii^vBLE. — April  16, 1912,  to  September  30, 1915;  January  1,  1916,  tx)  Sep- 
tember 30,  1917;  June  25, 1896,  to  September  30,  1913,  at  old  station  of  Geological 
Survey  at  Southern  Railway  brid^. 

Gage. — ^Friez  water-stage  recorder  about  500  feet  below  footl>rid^'o. 

CHANNEL  AND  CONTROL. — Practically  permanent. 

Extremes  op  discharge.  —Maximum  mean  daily  discharge  during  year,  23.000 
second-feet,  March  4;  minimum  mean  daily  stage,  17.53  feet,  August  29  (dis- 
charge, 602  second- feet). 

1892-1912:  Maximum  stage  recorded  (old  Geological  Survey  station)  13.92  feet, 
December  29,  1901  (discharge.  57,500  second-feet);  minimum  stage  recorded 
2.10  feet^  October  13  to  November  1  and  December  20.  1904  (discharge,  275 
second-feet). 

1913-1917:  Maximum  mean  daily  discharge  (Knoxville  Power  Co.'s  station), 
23,000  second-feet  March  4, 1917;  minimum  mean  daily  stage  recorded.  17.1  feet, 
September  17,  October  1  and  2,  1914  (discharge.  3H0  second -feet). 

Ice.— Stage-discharge  relation  not  affected  by  ice. 

CoopER.\TioN. — ^Daily^discharge  record  furnished  by  Knoxville  Power  Co. 

Daily  discharge,  in  secfmd-feH,  of  Little  Tennessre  River  at  Jmhon,  N.  C,  for  the  years 
ending  Sept.  SO,  1916  and  1917. 


Day. 

Jan. 

Feb. 

Mar. 

.Vpr. 

1.104 
1,279 
1,4.59 
1,6;56 
1,421 

1,.586 
1,507 
1,921 
1.S66 
1.697 

1,636 
1,5.56 
1.4SH 
1,431 
1,374 

1,336 
1,440 
1,317 
1,252 
l,-225 

1,364 
1,279 
1,216 
1,198 
1,252 

1,207 
1,180 
1,138 
1,121 
1,080 

May. 

June. 

1,419 
1,326 
1.402 
1,384 
1,497 

1.440 
3,166 
2.086 
1,586 
1,449 

1,478 
2,042 
1,987 
1.844 
2,394 

2,768 
2,713 
2,108 
1>79I 
1,707 

1,707 
1,440 
1,326 
1.656 
1,866 

1,536 
1,469 
1,345 
1,326 
1,326 

July, 

Aug. 

Sept. 

1916. 
1 

3.468 
3,202 
2.922 
'2,647 
2,482 

2,757 
2.850 
2,801 
2,559 
2,383 

2,416 
2,361 
3,440 
3.262 
2,801 

2.757 
2,680 
2,529 
2,529 
2,462 

2,448 
3,528 
3;  584 
2,911 
2,658 

2,  .570 
2,658 
2,625 
2,427 
2,273 
2,350 

8,874 
7,587 
0,033 
3,662 

3,373 
3.054 
2,801 
2,680 
2,702 

2,448 
2,328 
2,372 
2,2.51 
2,108 

2,042 
2,009 
1,976 
1,823 
1,770 

1,739 
1,666 
1,707 
1,982 
1,910 

1,686 
1,616 
1,696 
1,718 

1.823 
2.416 
2,680 
2.328 
2,0H6 

1.987 
2.207 
2,229 
1.932 
1.8i>.5 

1.7H1 
1.676 
1,626 
1,586 
1,606 

1.497 
1,440 
1,412 
1,412 
1.364 

1,440 
1.393 
1,317 
1.279 
1.279 

1,317 
1,954 
1,686 
1,497 
1,412 
1,355 

1.0-lS 
1,024 
1.016 
1,072 
1.032 

985 
925 
910 

889 
87.5 

868 

861 

1,032 

1,048 

868 

840 
847 
847 
917 
903 

875 
1,297 
7,814 
7,a52 
3,442 

2,536 
2,065 
1,770 
1,739 
1,976 
1,739 

1.216 
1,270 
1.261 
1,146 
1,104 

1,048 
1.080 
2.394 
10.228 
14,980 

11,840 
7.986 
5. 676 
4,228 
3.426 

6,  .390 
7,944 
5,067 
4,563 
5,466 

5,991 
6,046 
5,613 
4,500 
4,245 

3,496 
3,8^ 
3,252 
2,966 
2,724 
2,559 

2,416 
2,966 
2.636 
2,  .383 
2.889 

2,-526 
2,636. 
2,229 
2,471 
2,372 

2.229 
2,042 
1,950 
1,873 
1,775 

1.700 
1,660 
1,850 
1,650 
1,450 

1,402 
1,355 
1,355 
1,383 
1,450 

1,146 
1,137 
1,112 
1,112 
1,129 
1,040 

1,008 

2 

1  120 

3 

1.146 

4 

1  032 

5 

970 

6 

963 

940 

8 

925 

9 

1.000 

10....                               

1  280 

11.. .                               

1  180 

\t 

13...                         

940 

889 

14...                              

896 

15....                      

955 

W 

882 

17...                            

840 

IS 

819 

19 

908 

2D 

a 

38...  .        ■                 

896 

868 
868 

a : ' ::: 

770 

24 

742 

s 

% 

721 
714 

27 

700 

28 '               

700 

»...      , 

1,700 

» 

970 

31....           
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SURFACE  WATER  SUPPLY,  1917,  PART  lU. 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1016-17. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 


810 
784 
740 
735 
721 

756 
735 
6B3 

n4 

798 

721 
686 
673 
666 


700 

714 

766 

1,640 

1,640 

1,030 
819 
749 
721 
603 

673 
647 
634 
647 
1,355 
1,270 


965 
721 
763 
770 
749 

735 
721 
707 
700 

784 

728 
721 
812 
985 
1,000 

860 
812 
784 
749 
735 

721 

721 

1  146 

l,4.'i9 

1,064 


847 

861 

1,171 

1,243 


1,080 
978 
910 
882 

1,040 

940 

875 

882 

1,718 

1,478 

1,243 
1,225 
1,100 
1,010 
1,000 

805 


1,596 
1,383 
1,198 
1,120 

1,080 
1,137 
2,944 
3,087 
2,185 
1,770 


1,686 
1,696 
2,317 
2,944 
3,010 

3,510 
2,713 
2,284 
2,009 
1,802 

1,680 
1,487 
1,487 
2,944 
2,504 

3,412 
2,944 
2,609 
2,581 
2.306 

2,252 
3,823 
2,944 
2,614 
2,284 

2,251 
2,086 
1,899 
2,449 
2,339 
2,066 


2,650 
2,207 
2.174 
2,174 
2,119 

2,064 
2,250 
2,174 
1,844 
1,606 

1,636 
1,536 
1,460 
1,440 
1,954 

1,739 
1,586 
3,286 
3,440 
7,776 

6,616 
3,959 
3,874 
4,322 
3,310 

2,944 
2,779 
2,614 


5,676 
4,836 
9,367 
23,000 
11,766 

8,196 
6,006 
3.466 
4,226 
3,652 

3,482 
8,286 
3,228 
3,286 
2,956 

2,856 
3,599 
3,664 
3,043 
2,944 

3,482 
3,454 
3,524 


6,852 
9,433 
7.146 
6,506 
4,500 
3,942 


3,600 
3,386 
3,142 
3,032 
6,802 

6,214 
4,046 
3,678 
3,468 
3,098 

2,938 
2,801 
2,867 
2,658 
2,482 

2,872 
2,284 
2,229 
2,141 
2,076 

2,042 
1,976 
1,910 
1,866 
1,823 

1,888 
1.760 
1,607 
1,760 
1,749 


1,976 
1,666 
1,656 
1,760 
1,770 

1,666 
1,636 
1,606 
1,478 
1,440 

1.402 
1,874 
1,807 
1,279 
1,270 

1,234 
1,216 
1,180 
1,146 
1,112 

1,006 
1,129 
1,636 
1,180 
1,112 

1,216 
1,252 
1,279 
1.180 
1.064 
1,068 


1,226 
1,770 
1,206 
1,207 
1,080 

1,024 
1,138 
1,374 
1,823 
2,637 

1,700 
1,440 
1,279 
1,307 
1,864 


903 

925 

1,104 

1.421 

1,040 


925 
880 
882 
010 
847 

847 
840 
003 
798 
756 

742 
728 
728 

n4 

728 


1.040 
1,206 
1,164 
1,006 


1,146 

728 

1,000 

861 

978 

970 

1,279 

1,048 

1,440 

1,048 

1,288 

1.326 

1,412 

2,460 

1  104 

1,516 

1.024 

1,345 

940 

1,120 

1,008 
048 
925 
861 
847 
947 


010 
040 


i,in 

860 
805 
770 
749 

784 

819 
864 

714 
«73 
796 

666 

634 
647 
666 
647 

621 
615 
606 
602 
647 
1,701 


3,142 
1,910 
1,760 
1,279 
1,032 


010 
875 


847 


770 
7» 


700 

875 
770 
77» 
600 
634 

647 
85t 
1,104 
82ft 
749 

TOO 

840 

3,143 

1.616 

1,207 


Monthly  dMuxrge  of  Little  TenneMee  River  at  Jiidson,  N.  C,  for  the  years  ending  Sept. 

SO,  1916  and  1917. 

(Drainage  area,  668  square  mOes.] 


MoDth. 


1916. 

January 

February 

March 

AnrU 

May 

June 

July 

August 

September 

1916-17. 

October 

November 

January 

February 

March 

AprU 

May 

June 

July I 

August 

September 

The  year 


Discharge  in  second-feet. 

Run-off 

(dmthin 
'  inches  on 

Pw 
square 
mile. 

Maximum. 

1 

Minimum. 

Mean. 

drainage 
ana). 

3,580 

2,270 

2,750 

4.12 

4.75 

8,870 

1,600 

2,860 

4.28 

4.63 

2,680 

1,280 

1,710 

2.66 

2.96 

1,920 

1,080 

1,890 

2.06 

2.32 

7,810 

840 

1,650 

2.47 

2.85 

3,170 

1,330 

1,760 

2.62 

2.93 

16,000 

1,050 

4,000 

6.80 

7.94 

2,970 

1,040 

1.850 

2.77 

11« 

1,760 

700 

947 

1.42 

1.58 

1.540 

634 

819 

1.28 

1.42 

1.460 

700 

864 

1.20 

1.44 

3,820 

1.490 

2,420 

3.62 

117 

7,780 

1,440 

2,760 

4.13 

180 

23,000 

2,860 

5.800 

1,700 

2,730 

4.00 

150 

1,980 

1.060 

1.360 

2.04 

2.35 

2,640 

903 

1,290 

1.98 

116 

2,460 

714 
602 
634 

974 

1.46 

1.68 

3,140 

1,090 

1.63 

L82 

23.000 

602 

Nora.— Monthly  discharge  computed  by  engineers  of  the  Geological  Survey  from  daily  discharge  record 
furnished  by  the  Knozville  Power  Co. 
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TUOSJUOOBX  BIVXR  AT  BRY80V,  V.  C. 

LocAHON.— At  hi^way  bridge  in  Bryson,  Swain  County,  half  a  mile  below  mouth 
of  Deep  Creek  and  about  15  miles  above  junction  of  Tuckaaegee  River  with 
LitUe  Tennessee  River. 

Deainaob  area. — 673  square  miles  (measured  by  Knoxville  Power  Co.  on  topo- 
graphic maps). 

Rbcoros  available.— November  7,  1897,  to  September  30,  1915;  January  1,  1916, 
to  September  30, 1917. 

Gage. — ^Ftiez  water-stage  recorder,  installed  February  3,  1914  by  the  Knoxville 
Powe*  Co,,  about  200  feet  below  the  bridge  to  which  old  staff  gage  of  the  Geologi- 
cal Survey  was  attached.  The  old  staff  gage  was  used  prior  to  installation  of 
Friezgage. 

DiscBABOK  MBA8UBEMENTS.— Made  from  downstream  side  of  bridge. 

Channel  and  control. — ^Bed  probably  changes  slightly  after  each  flood,  but  con- 
ditions quickly  become  normal.  Control  composed  of  boulders;  practically 
permanent. 

ExTBSMEs  OF  DI8CHABOE. — MaxJmum  mean  daily  stage  recorded  during  year.  10.7 
feet  March  4  (discharge,  23,200  second-feet);  minimum  mean  daily  ^ta^re.  1.22 
feet  November  8  and  9  (discharge,  616  second-feet). 

1898-1917:  Maximum  stage  recorded,  11.0  feet  (old  (ieolpgical  Survey  gage) 
March  19,  1899  (discharge,  38,600  second-feet);  minimum  discharge  recorded. 
300  second-feet  several  days  in  September,  October,  and  November,  1899,  and 
August  25,  1902. 

Ice.— Stage-discharge  jrelation  not  affected  by  ice. 

Cooperation. — ^Daily-discharge  record  furnished  by  the  Knoxville  Power  Co. 

My  discharge^  in  seeond-feett  of  Tuckasegee  River  at  Bryaon,  N.  C. ,  for  the  years  ending 

Sept.  SO,  1916  and  1917, 


Dsy. 


1916. 

1 

2 

3 

4 

S 

6 

7 

8 

I 

W 

U 

u 

13 

U 

15. 

W 

17 

W 

» 

» 

a 

22 

8 

24 

25 ;:;;.; 

as.. 

27 

2» ..'.../. 

» 

10 

II ;;::;': 


Jan. 


3,ni 
3,235 
3,009 
2,7W 
2,669 

2,912 
3,813 
3,3n 
2,895 
2,091 

2,589 
2,621 
3,607 
2,801 
2,621 

2,521 
2,725 
3,813 
2,091 
2,556 

2,521 
2,521 
2,057 
2,487 
2,207 

2,317 
2,487 
2,402 
2,217 
2,054 
2,119 


Feb. 


5,020 
7,111 
5,105 
3,960 
3,405 

3,005 
2,878 
2,023 
2,040 
2,604 

2,260 
2,184 
2,260 
2,022 
1,912 

1,806 
1,835 
1,776 
1,660 
1,632 

1,576 
1,535 
1,563 
1,791 
1,860 

1,563 
1,535 
1,563 
1,632 


Mar. 


1,646 
2,168 
2,555 
2,119 
1,943 

1,943 
2,623 
2,555 
2,086 
1,974 

1,866 
1,775 
1,761 
1,746 
1,881 

1,688 
1,004 
1,590 
1,590 
1,549 

1,732 
1,660 
1,535 
1,454 
1,440  , 

1,494 
2.283  I 
1,866 
1,646  ! 
1,563  I 
1,508 


Apr. 


1,454 
1,454 
1,604 
1,746 
1,563 

1,805 
1,646 
2,006 
1,866 
1,646 

1,632 
1,618 
1,660 
1,563 
1,494 

1,427 
1,481 
1,333 
1,293 
1,241 

1,360 
1,254 
1,188 


ICay.  '  June. 


1,005 
927 


July.      Aug. 


1,440 
1,333 
1,454 
1,333 
1,214 

1,481 
2,912  ' 
1,660  I 
1,413 
1,320 

1,387 
2,623 
1,990 
1,590 
2,912 


876 

3,099 

889 

2,963 

876 

2,151 

940 

1,850 

876 

1,761 

839 

1,703 

1,307 

1,508 

5,615 

1,427 

3,762 

1,850 

2,167 

1,943 

1 

1,703 

1,590 

1,440 

1,467 

1,481 

1,373 

1,618 

1,387 

2,161 

l,33:j 

1,761 

1,454 
1,481 
1,646 
1,333 
1,254 

1,188 
1,188 
1,835 
6,737 
7,145 

5,598 
4,034 
3,082 
2,674 
2,504 

3,694 
4,765 
3,660 
3,456 
4,406 

4,901 
4,119 
3,609 
3,235 
3,320 

2,878 
2,K44 
2,521 
2,402 
2, 135 
2,038  ' 


1,958 
2,402 
2,334 
2,300 
2,912 

2,300 
2,521 
2,201 
2,022 
1,974 

1,881 
1,618 
1,927 
2,038 
1,776 

1,660 
1,805 
1,820 
1,576 
1,494 

1,427 
1,400 
1,400 
1,373 
1,307 

1,280 
1,241 
1,214 
1,201 
1,346 
1.201 


Sept. 


1,148 
1,175 
1,241 
1,135 
1,109 

1,122 
1,083 
1,109 
1,280 
1,280 

1,346 
1,083 
1,018 
1,044 
1,122^ 

1,044 

1,018 

1,031 

966 

927 

876 
814 
779 
721 
689 

678 
678 
678 
1,563 
8H9 
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SURFACES  WATER  SUPPLY,  10l7y  PART  in. 


Daily  discharge,  in  secotifl-feet,  of  Tuckascgee  River  at  Bry son,  N.  Cfor  the  years  mding 
Sept,  30,  1916  and  7977— Continued. 


Day. 


1916- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Oct. 


73.3 
678 
668 
657 


689 
733 


Nov.     Dec. 


744  '  1,214 

689  1,057 

678  I  979 

647  ^  966 

657  I  1,241 


647 
626 
616 
616  I 
721 


1,109 

992 

966 

1,674 

1,360 


Jan. 


Feb. 


699 

1 
647  !  1,161 

1,578 

668 

626  ,  1, 188 

1,347 

657 

841 

1,031 

1,413 

647 

1,096 

3,524 

647 

966 

2,386 

1,031 

814 

3,439 

779 

755 

i,6i8 

2,696 

814 

744 

2,623 

2, 3s5 

710 

2,523 

l,3K7 

710 

2,167 

1,044 

699 

1,057 

2,086 

901 

688 

1,576 

6,706 

S39 

1,135 

1,267 

3,162 

790 

1,400 

1,148 

2,674 

755 

927 

1,096 

2,351 

721 

839 

1,070 

2,070 

710 

839 

1,400 

1,846 

678 

876 

4,935 

1,702 

721 

1,241 

3,490 

2,810 

1,096 

1,400 

2,267 

2,317 

901 

1,790 

2,030 

1,688  4,595 
1,549  3,218 
4,306  2,742 
4,255  2,417 
3,082  *  2,007 

3,184  ,  1,974 
2,436  '  1,820 
2,103  1,788 
1,866  I  1,746 
1,703  ,  1,467 


1,522 
1,388 
1,333 
1,333 
1,834 

1,536 
1,467 
3,320 
3,942 
6,380 

4,467 
3,422 
3,012 

3,878 
3,081 

2,793 
2,735 
2,334 


Mar. 


5,260 
4,510 
9,380 
23,180 
9,980 

6,295 
5,068 
4,850 
4,055 
3,725 

3,336 
3,658 
3,675 
3,490 
3,201 

3,048 
4,187 
3,728 
3,320 
3,065 

3,779 
3,371 
3,371 
7,955 
5,496 

4,952 
7,026 
5,547  ! 
4,748  I 
4,187  I 
3,796 


Apr. 


3,541 
3,320 
3,099 
2,946 
3,218 

4,391 
3,745 
3,626 
3,541 
3,201 

2,980 
2,861 
3,133 
2,776 
2,672 

2,463 
2,351 
2,283 
2,234 


2,119 
I  2,070 
I  2,006 
I  1,958 
I  1,896 


2,070  I 
1,850  i 
1,790  I 
2,135  I 
1,990 


May. 

June. 

July. 

Aujr. 

2,086 

1,227 

1,044 

1,161 

1,746 

1,333 

979 

i;467 

1,674 

1,161 

1,031 

1,660 

1,927 

1,188 

1,018 

1,229 

1,805 

1,096 

966 

1,096 

1,646 

1,070 

927 

992 

1,646 

1,267 

1,083 

1,070 

1,732 

1,413 

1,173 

1,135 

1,618 

1,912 

953 

1,175 

1,590 

2,470 

889 

1,109 

1,563 

1,618 

880 

979 

1,618 

1,400 

826 

902 

1,649 

1,280 

839 

889 

1,521 

1,467 

802 

863 

1,481 

1,413 

1,214 

1,057 

1,440 

1,188 

1,280 

1,188 

1,400 

1,136 

1,267 

1,031 

1,360 

1,057 

1,508 

902 

1,333 

1,227 

1,508 

826 

1,307 

1,346 

1,440 

863 

1,280 

1,241 

1,896 

889 

1.320 

1,373 

2,470 

814 

1,649 

1,135 

1,850 

814 

1,293 

1,109 

1,731 

HI  4 

1,214 

1,070 

1,494 

721 

1,264 

l;005 

1,508 

688 

1,293 

1,005 

1,467 

668 

1,453 

1,148 

1,604 

a57 

1,320 

1,508 

1,333 

668 

1,201 

1,214 

1,201 

721 

1,175 

1,175 

1,494 

Sept. 


2,844 
1,632 
1,703 
1,S3.T 
1,14* 

1,044 


83» 
814 
779 
767 
7fi7 

779 
791 
755 
733 
721 

733 
940 
927 
837 
S02 

755 

2,691 
I,r3 
1,083 


Monthly  discharge  of  Tuckasegee  River  at  Bryson,  N.  C. ,  for  the  years  ending  Sept.  SOy 

1916  and  1917. 

[Drainage  area,  673  square  miles.] 


Month. 


January  — 
February. . . 

March 

April  1-23.. 
May  14-31.. 

June. 

July 

August 

September. . 


1916. 


DLscharKe  in  second-feet. 


October 

November.. 
January.... 
February... 

March 

April 

May 

June 

July 

August 

September. 


1916-17. 


Run-off 
(depth  in 
inches  00 

Per 
square 
mile. 

Maximum. 

Minimum. 

Mean. 

drainage 
area). 

3,810 

2,050 

2,760 

4.10 

4.73 

7,110 

1,540 

2,490 

3.70 

3.99 

1           2,620 

1,440 

1,830 

2.72 

3.14 

2,010 

1,190 

1,640 

2.29 

1.96 

5,620 

830 

1,680 

2.50 

1.67 

3,100 

1,210 

1,780 

2.64 

2.94 

7  140 

1  190 

3,130 

4.65 

5.38 

2,910 

1,200 

1,770 

2.63 

3.0J 

1,660 

678 

1,020 

1.52 

1.70 

2,380 

647 

830 

1.23 

1.42 

1,400 

616 

820 

1.22 

1.36 

6,710 

1,350 

2,570 

3.82 

4.40 

6,380 

1,330 

2,630 

3.91 

4.07 

23,200 

3,050 

5,320 

7.90 

9.11 

4,390 

1,790 

2,680 

3.98 

4.44 

2,090 

1,180 

1,500 

2.23 

2.57 

2,470 

1,000 

1,300 

1.93 

2.15 

2,470 

802 

1,270 

1.89 

2.  IS 

1,660 

657 

985 

1.46 

1.68 

2,840 

721 

1,070 

1.59 

1.77 

NoTE.^Monthly  discharge  computed  by  engineers  of  U.  S.  Oeol.  Survey  fh>m  daily-discharge  records 
famished  by  KnoxvUle  Power  Co. 
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HIWASSEE  RIVER  AT  MXTRPHY.  N.  0. 

LocATio.v.— At  highway  bridge  100  feet  upstream  from  Louisville  &  Nashville  liail- 
ro«d  hridgef  300  feet  fitHn  railroad  station,  which  is  on  right  side  of  river,  four 
blocks  from  Murphy  post  oflfice,  Cherokee  County,  and  half  a  mile  upstreiam  from 
mouth  of  Valley  River. 

DiuixAOE  ABBA. — 410  square  miles. 

Recobds  availablb.— June  26,  1896,  to  August  8, 1897;  October  19,  1897,  to  June  30, 
1917. 

Gage.— Chain  gage  attached  to  downstream  side  of  bridge ;  read  by  Miss  Willie  Mingus. 

r>i9CHARGE  MEASUREMENTS. — Made  from  upstream  side  of  bridge. 

Channel  a.vd  control. — ^At  gage  the  bed  is  mostly  solid  rock,  and  river  is  confined 
by  ma8onr>'  bridge  abutments.  Below  gage  the  bed  of  stream  is  composed 
kigely  of  sand  and  gravel.  Low- water  control  is  formed  by  a  gravel  and  boulder 
riffle;  high- water  control  is  formed  partly  by  masonry  piers  of  railroad  bridge 
and  the  riffles  below.  Control  is  changeable,  owing  to  shifting  of  material  that 
forms  upper  riffle. 

EiTBEM Es  OF  DISCHARGE.— Maximum  stage  recorded  during  year,  14.7  feet  at  noon, 
March  4  (discharge,  19,700  second-feet);  minimum  stage  recorded,  5.2  feet  at 
7  a.  m.  October  13-18,  28  and  29  (discha^e,  375  second-feet). 

1896-1917:  Maximum,  stage  recorded,  18.4  feet  March  19,  1899  (discharge, 
22,400  second -feet);  minimum  stage  recorded,  4.8  feet  September  18,  1914 
(discharge,  140  second-feet). 

Ics.—Stage-dischaige  relation  not  affected  by  ice. 

Regulation  . — Negligible. 

.VccuRACT. — Stage-discharge  relation  practically  permanent  during  year.  Bating 
curve  fairly  well  defined  below  3,700  second-feet,  (jage  read  to  half-tenths 
once  daUy.  Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating 
table.    Records  fair. 

Diidiarqe  measwremenU  of  Hiwassee  River  at  Mtarphy,  N.  C,  (hiring  the  year  ending 

Sept,  30,  1917. 

(Made  by  L.  J.  Hall.J 


Date. 

Gage 
height. 

Dis- 
charge. 

Oct  4 

Feet. 
5.28 
fi.73 
6.90 

Sec.-ft. 
420 

D«.i3:v;;::        ::::::;::::::::::::::::::::::: 

787 

Feb.  12 :;:: 

979 
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Daily  discharge,  in  second-feet,  of  Hiwassee  River  at  Murphy ^  N,  C,  for  the  year  endmQ 

Sept.  SO,  1917. 


Day. 


Oct.      Nov.      Dec.       Jan.       Feb.      Mar.      Apr.      May.      June. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9,. 
10.. 

11.. 
12.. 
18.. 
14.. 
15.. 

16.. 
IZ^ 
18.. 
10.. 
20.. 

21.. 
22.. 
28.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


610 
475 
440 
440 
440 

440 
408 
408 
408 


590 
510 
475 
440 
410 

408 
408 
408 
440 


408 

440 

408 

408 

375 

610 

376 

«70 

376 

715 

375 

600 

376 

610 

375 

475 

2,000 

440 

670 

440 

610 

440 

440 

440 

440 

476 

440 

760 

406 

590 

408 

550 

408 

610 

376 

510 

375 

860 

670 

716 

760 

690 
660 
660 
550 
500 

550 
510 
510 
1,210 
896 

760 
760 
670 
600 
630 

510 
550 
590 
600 
610 

690 
805 
760 
715 
670 

630 
690 
1,210 
1.770 
1,300 
1,030 


860 
1,080 

986 
2,270 
1,570 

1,880 
1,570 
1,300 
1,210 
1,090 

985 

850 

860 
1,480 
1,120  ; 

1,880 
1,770 
1,480 
1,770 
1,670 

1,390  I 
2,930  I 
2,000  ' 
1,670 
1,480  j 

1,300, 
1,210  I 
1,210 
1,210   . 

1,390  I. 
1,300  >. 


4,100 
2,130 
1,670 
1,480 
1,390 

1,300 
1,210 
1,210 
1,210 
1,080 

1,030 
986 
940 
885 

1,120 

1,060 
985 
2,000 
2,270 
6,630 

3,700 
1,670 
2,000 
2,750 
2,000 

1,770 
1,670 
1,570 


3,580 
8,310 
6,190 
16,000 
9,700 

4,600 
8,310 
2,030 
2,270 
2,000 

1,880 

i,no 

1,880 
1,770 
1,670 

1,670 
1,770 
2,000 
1,670 
1,670 

2,270 
.3,120 

3,310 
19,200 

6,850 

3,700 
6,410 
4,100 
8,310 
2,680 
2,270 


2,000 
2,270 
1,770 
1,770 
3,310 

3,310 
2,580 
2,130 
2,130 
1,880 

1,770 
1,670 
1,770 
1,570 
1,570 

1,480 
1,390 
1,890 
1,390 
1,300 

1,300 
1,210 
1,210 
1,210 
1,210 

1,390 
1,210 
1,120 
1,120 
1,390 


1,300 
1,210 
1,080 
1,120 
1,300 

1,210 
1,120 
1,210 
1,080 
1,030 

1,080 

1,080 

940 

940 

896 


896 

850 
850 


806 
760 
806 


700 
806 
806 
805 

n6 

670 


1,300 
940 
985 

805 

780 

760 

780 

1.0» 

1,880 

1,130 
985 
885 
806 


780 
715 
715 
850 

700 
805 
670 
6S0 
580 

580 
690 

ns 

780 


Monthly  discharge  of  Hiwassu  River  at  Murphy ,  N.  C.,for  the  year  ending  Sept.  30, 1917, 
[Drainage  area,  410  square  miles.) 


Month. 


Dischaige  In  aeoond-feet. 

Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

2,000 

375 

495 

1.21 

850 

408 

520 

1.27 

1,770 

510 

733 

1.79 

2,030 

850 

1,440 

8.51 

6,630 

896 

1,850 

4.51 

19,200 

1,670 

4080 

9.06 

3,310 

1,120 

1,090 

4.12 

1,390 

670 

948 

2.81 

1,880 

590 

847 

2.07 

Run-off 

fdepthin 

mcneson 

dratna^e 

area). 


October... 
November 
December. 
January... 
Februiwry. 

March 

April 

}^y 

June 


1.40 
1.43 
2.06 
4.06 
4.70 
1L47 
4.00 
3.06 
2.31 


VALLXY  BIVBR  AT  TOMOTLA,  IT.  C. 

Location. — At  steel  highway  bridge  600  feet  from  Tomotla  post  office,  Cherokee 
County,  on  Southern  Railway,  5  miles  northeast  of  Murphy,  N.  C. ;  half  a  mile 
upstream  from  Rodgers  Creek,  and  1  mile  downstream  from  Colvards  Creek. 

Draikaoe  area. — 120  square  miles. 

Records  available.— June  29,  1904,  to  December  31,  1909;  January  21,  1914,  to 
April  30, 1917,  when  station  was  didcontinued  temporarily. 

Gaoe. — In  two  sections;  lower  section,  0.0  to  6.4  feet,  is  on  a  sloping  timber  which 
is  bolted  to  marble  bedrock :  upper  section,  5.4  to  10  feet,  is  a  vertical  sta£f  bolted 
to  timber  on  old  bridge  pier.  This  is  the  same  gage  that  was  in  use  when  station 
was  discontinued  in  1909.    Gage  read  by  J.  T.  Hayes. 

Dtscharoe  measurements. — Made  from  new  single-span  steel  bridge  over  site  of 
old  footbridge. 
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Chaknsl  and  control. — Bed  of  channel  compoBed  of  gravel,  which  shifts  during 
big  floods.  Control,  which  was  at  first  thou^t  to  be  a  permanent  rock  ledge 
just  below  bridge,  now  seems  to  be  partly  formed  by  gravel  bars  in  conjunction 
with  the  ledge ;  shifts  during  great  floods. 

ExTKBMKS  OF  DISCHARGE.— Maximum  stage  recorded  during  year,  15.9  feet  at  noon, 
March  4  (discharge,  10,100  second-feet) ;  minimum  stage  recorded,  1  foot  at  6  p.  m. 
October  13,  and  7  a.  m.  and  6  p.  m.,  October  14-16  (discharge,  60  second-feet^. 
1904-1909  and  1914-1917:  Maximum  stage  recorded,  17.3  feet  November  19, 
1906  (discharge,  about  10,400  second-feet):  minimum  stage  recorded,  0.7  foot 
October  28  to  November  2,  1904  (discharge,  22  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Regulation. — ^Very  little  diurnal  fluctuation  caused  by  operation  of  small  mills 
upetreanL. 

AcciTBACY. — Stage-discharge  relation  probabl  y  permanent  during  year.  Rating  curve 
fairly  well  defined  between  60  and  400  second -feet:  extension  of  curve  above  4X30 
second-feet  not  considered  accurate.  Gage  read  to  tenths  twice  daily.  Daily 
dischai^  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 
Records  iair  for  stages  below  500  second-feet. 

Diadiarge  meaguremenU  of  Valley  River  at  Tomotla,  N.  C,  during  the  year  ending  Sept, 

SOy  1917. 
(MadebyL.J.  HaU.] 


Date. 

(Jaw 

Dls- 
rbarge. 

Oct.5 

Feet. 
L09 

^"•^•« 

D«e.8 

1.40 

132 

thilydMutrge,  in  Mecondrftet,  of  Valley  River  at  TomotlOy  N,  C.^for  the  period  Oct.  7,  J916y 

fo  Apr.  SO,  1917. 


Day. 


Oct.    ,   Nov.   I    Dec.       Jan. 


75 
75 
75  i 
75  i 


95 
85 
75 
75 


U.. 
12.. 
«.. 
14.. 
15.. 

».. 
17.. 
».. 
tt.. 
».. 

a., 
a.. 
«.. 
».. 
».. 


76 

75 

75 

75 

75 

75 

75 

75 

75 

85 

75 

105 

75 

75 

75 

»5 

68 

125 

60 

250 

60 

200 

60 

145 

75 

115 

85 

105 

165 

95 

105 

95 

75 

95 

76 

75 

75 

385 

75 

175 

75 

135 

75 

135 

75 

135 

76 

188 

75 

212 

165 

200 

105 

200 
165 
145 
135 


145 
135 
135 

288 
212 

2U0 
212 
188 
155 
135 

135 
135 
135 
135 
135 

165 
275 
212 
200 

188 

175 
188 
1,270 
750 
445 
325 


355 
312 

660 
750 
800 

910 
600 
3^5 
385 
312 

300 
250 
225 
660 
620 

800 
620 
750 
660 
•   580 

510 
1,870 
910 
660 
445 

415 
385 
340 
580 
510 
445 


Feb. 


Mar. 


Apr. 


2,990 

1,210 

546 

645 

510 

475 
386 
385 
340 
300 

300 
275 
250 
250 
385 

300 

325 

1,330 

2.010 

3,690 

1,660 ; 

855; 
750  ! 
970  I 
750  ■ 

580 
545  1 
2,710 


3,600 
2,080 
5,260 
8,060 
4,620 

3,940 
3,270 
2,600 
1,926 
1,250 

580 
060 
580 
660 
546 

545 
1,210 

855 
660 
580 

1,330 
1,030 
855 
3,480 
1,870 

2,220  , 
3,980  I 
1,800 
1,270  I 
910  I 
760 


660 
620 
510 
610 
1,270 

1,090 
660 
760 
580 
680 

610 
510 
510 
446 
386 

386 
365 
340 
325 
300 

300 
300 
276 
276 
276 


250 
300 
250 


NoTi.~No  gage-height  record  from  afternoon  of  Mar.  5  to  Mar.  10;  discharge  estimated. 
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Monthly  ducharge  of  VdUey  River  at  Tomotla,  N,  C,  for  the  'period  Oct.  1, 1916,  to  Apr, 

ly  1917. 


[Drainage  area,  120  square  miles.] 

Discharge  In  sccond-fect. 

Ron-aff 

Per 
square 
mile. 

fdepUi  in 
Incfiesoo 

Month. 

Mf^Tly^^^ifn, 

Minixaum. 

Mean. 

drainage 
area). 

October 

165 

GO 

81.4 

0.678 

a78 

November 

385 

75 

128 

1.07 

1.19 

1,270 

135 

242 

202 

2.33 

January 

1,870 

225 

583 

4.86 

5.60 

February 

3,090 

250 

»15 

7.62 

7.94 

Blarch 

8,060 

545 

2,030 

16.92 

19.48 

April 

1,270 

1 

250 

40» 

3.91 

4.36 

KOTTELY  RIVER  NEAR  RANGER,  K.  C. 

Location. — ^About  half  a  mile  downstream  from  Banger,  Cherokee  County,  which  is 
on  Louisville  &  Nashville  Bailroad,  7 J  miles  from  Murphy,  N.  C,  and  8  miles 
upstream  from  Hiwassee  River,  to  which  Nottely  River  is  tributary. 

Drainage  area. — 272  square  mil^. 

Records,  available.— February  16,  1901,  to  December  31,  1905;  January  22,  1914, 
to  April  30,  1917,  when  station  was  discontinued  temporarily. 

Gage. — ^Rod  gage  fastened  to  a  large  birch  tree  on  left  bank  75  feet  upstream  from  high- 
way bridge;  zero  same  as  for  original  gage  which  was  destroyed  by  fire  in  1913. 
when  a  new  steel  bridge  replaced  old  wooden  one.  Gage  read  by  A.  D.  Kil- 
patrick. 

Discharge  measurements. — Made  from  downstream  side  of  steel  highway  bridge 
on  road  from  Ranger  to  Murphy,  N.  C.  Measuring  section  is  poor  and  uneven 
and  current  somewhat  erratic,  necessitating  very  careful  measurements. 

Channel  and  control. — Bed  composed  of  boulders,  gravel,  and  sand;  permanent. 
Right  bank  high;  left  bank  subject  to  overflow  beyond  bridge  end  at  stages  abo\^ 
18  feet.  Control  is  formed  by  a  low  shoal  about  300  feet  downstream  from  gage: 
permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  17.4  feet  (estimated 
by  ol>server)  at  7  a,  m.  March  1  (discharge,  about  5.780  second-feet);  minimum 
stage  recorded,  3.0  feet  October  4-18,  23-31,  and  November  19-22  (discharge, 
265  second-feet). 

1901-1905  and  1914-:1917:  Maximum  stage  recorded,  19.4  feet  at  10  a.  m.  July 
10,  1916  (discharge,  6,580  second -feet) ;  minimum  stage  recorded,  2.1  feet  July  2 
and  3,  August  9,  September  9-11,  14-16,  29  and  30,  and  October  1-4,  1914  (dis- 
charge, 89  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Regulation.— The  operation  of  small  mills  upstream  may  cause  slight  diurnal 
fluctuations,  but  not  enough  to  affect  accuracy  of  determinationfl. 

Accuracy. — Stage-dischHrge  relation  permanent;  not  affected  by  ice.  Rating  curve 
well  defined  below  but  extended  above  800  second-feet.  Gage  read  to  tenths 
twice  daily ;  gage  not  extended  for  use  above  stage  10  feet;  determinations  of  flood 
stages  subject  to  error,  as  they  are  obtained  by  measuring  from  reference  point. 
Daily  discharge  ascertained  l)y  applying  mean  daily  gage  height  to  rating  table. 
Records  for  stages  below  800  second-feet,  fair;  for  those  above,  poor. 
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Diaeharge  meaauremenU  of  Nottely  River  near  Ranger y  N,  C,  during  the  year  ending 

Sept.  SO,  1917. 

(Made  by  L.J.  Hall.) 


Datp. 


Oct     6. 
Dcc.ll. 


r.aee 
height. 

Dls- 
charge. 

Fttt. 
3.01 
3.60 
4.00 

Sec-ft. 

414 
522 

Daily  tHsehargey  in  second-feet,  of  Nottely  River  near  Ranger,  N.  C.,for  the  period  Oct.  /, 

1916,  to  Apr.  SO,  1917. 


r>fty. 


Oct. 

Nov. 

3.-10 

524 

310 

790 

287 

653 

2B5 

a-a 

2a5 

587 

265 

524 

2R5 

465 

265 

350 

265 

310 

265 

310 

2fi5 

310 

265 

310 

265 

350 

265 

534 

265 

465 

265 

m 

Vui 

310 

2li5 

310 

1,190 

265 

524 

265 

410 

26.-1 

310 

2lM 

265 

862 

2»y> 

(V53 

2<i5 

524 

2f.5 

410 

265 

3.19 

26.'> 

3.-»0 

2ii5 

S<12 

2(i5 

790 

265 

Dec. 


Apr. 


1. 
2. 
3. 
4. 
5. 

«. 
7. 
H. 
9. 
VO. 

11. 
12. 
U. 
14. 
15. 

ir.. 
17. 

19. 
20. 

71. 
22. 
23. 
24. 

r*. 


653 
524 
465 
350 
350 

359 
359 
334 
524 
49t 

465 
410 
350 
350 
350 

334 ; 

334 
334  , 
165 
410  I 

410 
3H4 
3H4  1 
350  1 
334 

334  I 
334 
1,620  I 
S26 
755 
620 


555 

.W7 

1,230 

1,160 

862 

790 
721 
653 
653 
620 

5K7 

555 

524 

1,160 

1,010 

934 

S.i2 
790 
<i53 
524 

1(1% 
1,3X0 
1,160 
l.ON) 
1,010 

931  I 

Si\2 

790  ' 

653 

.V7 

521 


1,620 

1,3J« 

862 

790 

755 

721 
637 
653 
620 

.W7 

555 
555 
524 
524 
521 

524 

524 
1,510 
1,620 
1.5S0 

2,120 
1,230 

862 
1,620 

1,190 ; 

t.OXO  I 

1,010  I 

931 


5,780 
1,620 
2,420 
4,980 
4,580 

2,020 
1,620 
1,580 
1,340 
1,160 

1,120 
1,080 
1,160 
1,160 
1.190 

521 
1,  160 
1,230 
1.120 

934 

1,940 
1,580 
1,980 
4,  ISO 
2,620 

1,980 
3.3X0 
2,300 
1,620 
1,  160 
1,310 


1,230 
1,230 
1,190 
1,120 
2,020 

1,740 
1.420 
1,380 
1,310 
1,270 

1,230 
1, 160 
1,040 
1,010 
1.010 

1.010 
971 
934 

89S 
862 

826 
H26 
790 
790 
755 

971 
790 
7.^5 
755 
1,190 


26 

27 

>. 

29 

*) 

31 

j^^yy^  CwB^e  heiKhts,  Feb.  20,  Mar.  1,  4,  6,  24,  and  27,  cstimafod  by  ohscner.  discharge  may  be  con- 

aderablV  In  error. 

Mfmthhf  discharge  of  Nottely  River  near  Ranger,  N.  C,  for  tJie  period  Oct.  1,  1916,  to 
^  Apr.  SO,  1917. 

[Prainaire  area,  272  sqimrc  Tnilp^-.] 


Month. 


fK-tot»er 

'l>eceiiitK*r  .  - 
januarv .  — 
Febnmry .  -  - 

March 

April 


DLscharj:e  in  scctrnd-fcet. 

Per 

Mnximuro.  Minimum. 

Me4in. 

}<<itmre 
mUe. 

1, 190           •     2<M 

315 

1.16 

JMi2  1                21 M 

467 

1.72 

1,620  '               334 

472 

1.74 

1,3X0                  4«;5 

802 

2.95 

-1,5x0                  521 

1,090 

4.01 

5, 7V0                  r.24 

2,010 

7.39 

2.020                  75.') 

l.OM) 

3.07 

Run-off 

(<lepth  in 

inches  on 

drainage 

area). 


1.34 
1.92 
2.01 
.3.40 
4.18 
S.52 
4.43 
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TOOOOA  RIVER  HEAR  DIAL,  OA. 

Location.— About  2,600  feet  above  Shallow  Ford,  1  mile  above  Stanley  Creek,  2) 
miles  below  Big  Creek,  3)  miles  below  Noontootley  Creek,  about  4  miles  northwest 
of  Dial,  Fannin  County,  and  about  12  miles  by  rivCT  above  gaging  station  at 
Morganton. 

Dbainaoe  area. — 175  square  miles  (measured  on  topographic  maps). 

Records  available. — January  1,  1913,  to  September  30,  1917.  Records  were 
obtained  at  Butts  Bridge  about  2  miles  above  Dial  May  17, 1907,  to  June  30, 1908. 

Gage. — ^Bristol  water-stage  recorder.  Sea-level  elevation  of  zero  of  auxiliary  et^ff 
gage,  1,781.13  feet. 

Discharge  measurements. — ^Made  from  cable  about  1,000  feet  upstream  from  gage. 

Channel  and  control. — ^Bed  of  stream  consists  of  gravel  and  boulders;  fairly 
smooth.  Left  bank  is  overflowed  at  a  stage  of  about  12  feet.  Control  is  formed 
by  the  head  of  rapids  just  below  gage;  probably  permanent. 

E«XTREMEs  OF  DISCHARGE. — Maximum  mean  daily  stage  during  year,  6.47  feet 
March  4  (discharge,  4,700  second-feet);  minimum  stage,  daily  mean,  1  foot 
September  19  and  20  (discharge,  195  second-feet). 

1913-1917:  Maximum  stage  recorded,  10  feet  at  6  p.  m.  July  9, 1916  (discharge 
9,200  second-feet);  minimum  stage,  0.55  foot  October  13,  29,  and  30,  1914  (dis- 
charge, 109  second-feet). 

Regulation. — ^There  are  slight  diurnal  fluctuations  due  to  operation  of  small  mills 
upstream. 

AccuRACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
deflned  below  4,000  second-feet;  extended  above  4,000  second-feet.  Stage- 
discharge  relation  never  affected  by  ice.  Daily  dischmge  ascertained  by  apply- 
ing to  the  rating  table  mean  daily  gage  height  determined  by  inspecting  gage- 
height  graph.    Records  excellent. 

Discharge  measwrements  of  Toccoa  River  near  Dialy  Ga.,  during  the  year  ending  Sept,  SO, 

1917. 


[Made  by  L.  J.  Hall.) 

. 

Date. 

Gage 
heiSht. 

Dis- 
charge. 

l>atc. 

h^t. 

Dis- 
charge. 

Oct.  2 

Fed. 
1.34 
1.35 
1.27 

Sec.-ft. 
278 
317 
282  1 

Dec.  27 

Fed. 
1.40 
1.04 

StC-fL 
312 

Nov.l 

Feb.  10 

583 

Dec.  6 
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Daify  discharge,  in  second-feel^  of  Toccoa  River  near  Dial,  Ga,,  /or  the  year  ending  Sept, 

SO,  1917, 


Day. 


Oct.  Nov. 


295' 

295 

278, 

260 

200 


-260 
260 
260 
260 


312 
278 
260 
280 
260 

242 
242 
242 
242 
242 


Jan. 


312  I 


U.. 
12.. 
Q 

H 
I? 


242 
242 
225 
225 


225 
260 

27H 
330 
2dS    \ 

225  200    ; 

225  242    1 

295  225 

432  225    , 

330  225 


295 
2T8  I 
312  ' 

278 

27« 
2T8  1 
455  I 
3TO 

350 
350 
312 
295 
312 

278 
278 
370 
330 
312 


Feb. 


522  1,580 

478  1,000 

570  875 

570  815 

755  755 


700 
620 
570 
522 
500 

478 
432 
455 
815 
755 


1: 

2S... 


295 

225 

350 

200 

225 

478 

242 

500 

300 

242 

432 

350 

242 

312 

350 

31. 

27.. 
38.. 
21.. 

a.. 

31.. 


225  296 

225  2T8 

2^5  1  312 

242  \  410 

700  \  370 
300 


.330 
370 
1,3S0 
875 
670 
522 


1,000 
815 
785 
700 
«45 

672 
1,030 
H45 
7.55 
700 

W5 
505 
505 
875 
700 
645 


ICar. 


728 
672 
700 
672 
505 

505 
570 
570 
570 
700 

505 
570 

845 
1,760 
2,200  ! 

1,.380; 

1,100 
1,100 
1,240 
1,100 

1,000 
905  I 
905 


1,100 
1,130 
1,980 
4,700 
3,880 

2,020 
1,580 
1,580 
1,380 
1,270 

1,200 
1,160 
1,130 
1,100 
1,030 

1,000 
1,420 
1,160 
1,030 

968 

1,580 
1,300 
1,500 
4,460 
2,400 

2,110 
2,900 
2,060 
1,840 
1,620 
1,500 


Apr.     May, 


1.420  '  785 

1,500  '  728 

1,380  I  700 

1,460  I  1,160 

2,450  {  845 


June.    July. 


I 


1,840  I 

1.500 

1,540 

1,500 

1,380 

1,300  : 
1,270 
1,300 
1,100  ' 
1,060 

1,030  ; 

1,000 
968 
935 
935 

905 ; 

H75  ' 
845 
845 
845  , 

905 
815  < 

7H5  , 
785  ' 
7.V) 


755 
755 
728  ; 
700 
672 

672 
645  i 
620 
620 
505 

505 
570 
570 
545 
545 

522 
570 
545 
522 
500 

7H5 
522 
595 
522 
:i00 
620 


570 
522 
500 
478 
455 

478 
455 
755 
968 
700 

570 
500 
478 
W5 
522 

478 
455 
432 
432 

455  I 

478' 
455  ' 
370  I 
370 
3.V) 

370 
390 
410 
390 
350 


Aug.  Sept. 


350 
330 
330 
330 
330 

370 
330  ; 
330  ! 
312 
312 

295, 
206  ! 
295 
295 
312 

330 
432  i 
432 
370 
370 

522 
.500  ' 


312 
278 
312 
295 

278 

278 
330 
546 
456 
350 

295 
278 
278 
260 
350 

370 
370 
278 
260 
260 

242 
242 
260 


330 

242 

312 

225 

410 

210 

3,50 

210 

312 

210 

330 

210 

295 

225 

312 

155 

786 
410 
370 
278 
278 

260 
242 
226 
242 
242 

226 
226 
210 
210 
210 

278 
210 
210 
195 
.  195 

210 
410 
295 
226 
210 

210 

545 

1,200 

478 
370 


MofOhly  di»ch(trge  of  Toccoa  River  near  THfil,  Ga.,for  the  year  ending  Sept.  .iO,  1917. 

(Hralnaffo  area,  17.')  square  roiles.l 


Discharge  in  socond-fect 


Month. 


Maximum. 


October 

^kmsoiha 

December 

Jannary 

February 

Maitfa 

g::::.::;:: 

Jnne 

/uly 

Aagiwt 

Seiicmber 

The  year 


4,700 


Minimum. 


22.5 
225 
278 
432 
570 
96S 
7.55 
500 
350 
295 
210 
19.5 


d-fect. 

Ruu-olT 

- 

(depth  in 
Inches  on 

Per 
square 
roUe. 

can. 

draina);e 

area). 

280 

1.60 

1.84 

2S3 

1.62 

1.81 

397 

2.27 

2.62 

669 

3.82 

4.40 

934 

5.34 

5.66 

1,780 

10.20 

11.76 

1,170 

6.69 

7.46 

645 

3.69 

4.25 

493 

2.82 

3.15 

349 

1.99 

2.20 

296 

1,69 

1.95 

322 

1.84 

2.05 

3.62  , 


1158a5*'— 20— WRP  453- 


-11 


\ 
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StJBFACE  WATER  SUPPLY,  1917,  PART  III. 


TOCCOA  RIVEB  NEAB  MOROAHTOF.  OA. 

Location. — ^At  highway  bridge  on  road  frcrai  Blueridge,  Ga.,  to  Moiiganton,  half  a  mile 
downstream  from  mouth  ot  Star  Creek,  2  miles  west  of  Morgan  ton  poet  office, 
Fannin  County,  4  miles  east  of  Blueridge,  12  miles  downstream  from  Dial  gaging 
station,  14  miles  upstream  from  Geoigia-Tennessee  State  line  at  Copperhill,  Tenn., 
and  28  miles  upstream  from  gaging  station  on  Ocoee  River  at  Emf,  Tenn.  At 
State  line  name  of  river  is  changed  from  Toccoa  to  Ocoee. 

Drainage  area. — ^231  square  miles  (measiu^  on  topographic  maps). 

Records  available. — November  25,  1898,  to  March  31,  1903,  and  April  1,  1913,  to 
September  30, 1917.  Records  1898  to  1903  published  in  Water-Supply  Paper  197, 
under  "Toccoa  River  near  Blueridge,  Ga. 

Gage. — ^Bristol  water-stage  recorder  on  right  bank  200  feet  downstream  from  bridge 
and  150  feet  downstream  from  the  old  vertical  staff  which  was  used  from  1898  to 
1903.  Zeros  of  both  gages,  1 ,544.5  feet  above  sea  level,  but  on  account  of  the  slope 
in  water  surface  the  readings  of  the  two  gages  do  not  agree  for  all  stages.  The 
water-stage  recorder  was  installed  in  1914  (exact  date  not  recorded).  A  rod  gage 
has  been  placed  at  site  of  automatic  gage.  Observer  visits  gage  every  day  and 
checks  record  sheet  with  rod  reading. 

Discharge  measurements. — Made  from  cable  about  1,800  feet  downstream  from 


Channel  and  control. — Bed  composed  of  gravel  and  bowlders.  Banks  high;  left 
subject  to  overflow  at  about  gage'height  15  feet;  right  bank  not  subject  to  overflow, 
liow-water  control  is  a  low  shoal  or  riflle  just  below  gage;  high-water  control  is 
combination  of  shoals  and  banks.    Control  subject  to  small  shifts  at  low  stages. 

Extremes  of  discharge. — ^Maximum  mean  daily  stage  during  year,  10.2  feet  March 
4  (discharge,  9,410  second-feet);  minimum  stage,  mean  from  water-stage  recorder, 
2.50  feet  October  15  (discharge,  285  second-feet). 

1913-1917:  Maximum  stage  recorded,  13.0  feet  at  9  p.  m.  July  9, 1916  (discharge, 
13,900  second-feet);  minimum  stage,  1.8  feet  September  10,  14-17,  29,  30,  and 
October  1,  1914  (discharge,  129  second-feet). 

Regulation. — Slight  diurnal  fluctuations  probably  caused  by  operation  of  small 
miUs  upstream. 

Accuracy. — Stage-dischaige  relation  for  stages  below  870  second-feet  changed  during 
high  water  March  4, 1917.  Rating  curve  used  to  March  4  well  defined  below  3,500 
second-feet  and  an  extension  above  that  point;  curve  used  subsequent  to  Mardi 
4  is  well  defined  below  3,500  second-feet  and  coincides  with  previous  curve  above 
870  second-feet;  change  below  870  second-feet  due  to  slight  shift  in  low-water 
control.  Stage-discharge  relation  not  affected  by  ice.  Daily  discharge  ascer- 
tained by  applying  to  the  rating  table  mean  daily  gage  height  obtained  by  inspect- 
ing gage-height  graph.     Records  good. 

Discharge  meastwetnents  of  Toccoa  River  near  Morgantorij  Ga,y  during  the  year  ending 

iSept.  30,  1917, 


(Made  by  L.J.  Hall.] 

r>aU». 

height. 

DLh- 
charge. 

Dale. 

hd^t. 

Di9- 
oharge. 

Nov.  3  . . 

Ftct. 
2.65 
2.68 

Sec.-ft. 
339 
347 

Doc.  28... 

Fed. 
4.70 
3.44 

1.730 

Dec.4... 

Fnh   A 

'766 

1  '" 
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DaiUf  diickarge,  in  second-feet^  of  Tocooa  River  near  MorganUm^  Ga.yfor  the  year  endiiuf 

Sept.  SO,  1917. 


D.y.       ! 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AuR. 

Sept. 

1 1 

338 
338 
330 
320 
320 

330 
330 
330 
338 
320 

320 
302 
302 
302 
285 

330 
302 
330 
800 
418 

338 
330 
320 
302 
302 

302 
302 
302 
302 
945 
518 

396 
355 
330 
330 
330 

320 
303 
302 
30^ 
338 

303 
320 
375 
440 
375 

320 
330 
302 
302 
302 

302 
302 
665 
575 
395 

355 
338 
395 
545 
465 

395 
375 
355 

356 
375 

355 
330 
355 
575 
440 

395 
395 
355 
338 
355 

330 
338 
395 
395 
355 

395 
490 
440 
418 
395 

375 
375 
1,580 
1.020 
698 
605 

575 
545 
606 
666 

870 

870 
698 
635 
575 
545 

518 
465 
490 
1,100 
870 

1,260 

1,020 

908 

870 

730 

800 
605 
782 
870 
800 

730 
665 
665 
1,020 
870 
730 

1,980 

1,260 

082 

945 

835 

835 
765 
800 
765 
666 

665 
665 
635 
605 
835 

608 

665 

1,020 

1,820 

2,740 

1,540 
1,420 
1,420 
1,660 
1.380 

1,180 
1,860 
1,820 

1,500 
1,380 
2,380 
9,410 
2,950 

2,220 
1,940 
1,940 
1,700 
1,580 

1,500 
1,500 
1,420 
1,380 
1,300 

1,220 
1,780 
1,460 
1,340 
1.260 

1,980 
1,660 
1,860 
6,. 530 
2,740 

2,460 
3.200 
2,380 
2,220 
2,740 
1.740 

1,700 
1,660 
1.580 
1,580 
1,740 

2.140 
1,820 
1,900 
1,780 
1.660 

1,580 
1,540 
1,540 
1.300 
1,280 

1,220 
1,180 
1,140 
1,140 
1,100 

1,100 

1,060 

1.020 

982 

982 

l,0«iO 
945 
908 
945 
945 

982 
834 
834 
1,340 
982 

870 
870 
870 
798 
798 

764 
764 
729 
729 
606 

696 
663 
663 
663 
663 

663 
663 
690 
632 
632 

S70 
663 
729 
632 
632 
'      798 

720 
663 
632 
632 
600 

600 

632 

908 

1,340 

1,020 

729 
663 
663 
945 
663 

570 
600 
600 
600 
600 

600 
600 
570 
570 
570 

570 
570 
600 
600 
4:><» 

429 
404 
404 
404 
404 

456 
404 
404 
378 
354 

354 
331 
331 
354 
404 

404 
456 
540 
512 
483 

982 
729 
600 
483 
456 

540 
512 
483 
456 
429 
4(M 

456 
404 
483 

378 
331 

331 
378 
663 
632 
483 

483 
378 
354 
331 
331 

404 
456 
354 
331 
331 

310 
310 
331 
310 
290 

290 
290 
290 
290 
331 
834 

1,220 
632 
483 
404 

4 

5 

6 

354 
331 

331 

8 

«'::;:::::::;;:: 

U ' 

12. 

13 

14 

15. 

W 

17 

354 
331 
331 

310 
290 
290 
290 
331 

456 
354 

IS 

!9 

» 

n 

22 

» 

J4 

25 

2R, 

200 
290 
290 

290 
456 
429 
310 
290 

290 

27.    . 

456 

28. 

1.500 

».. 

570 

sa 

429 

31 



Uonthly  discharge  of  Toccoa  River  near  MorganUmy  Ga.,for  the  year  ending  Sept.  SO,  1917, 

[Drainage  area,  231  square  miles.] 


Discharge  in  sccond-fcet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month 

Maximum. 

Minimum.      Mean. 

1 

Per 
square 
mile. 

Oetober                  

945 

285             361 
302             366 
320             462 
465             753 
605  1        1,160 
1.220  '        2,280 
908          1,350 
632  '           768 
456             670 
331              461 
290             393 
290             433 

1.56 
1.58 
2.00 
3.36 
5.02 
9.87 
5.84 
3.32 
2.90 
2.00 
1.70 
1.87 

1.80 

Hofcmber    

665 

1.76 

Dwember 

1,580 

2.31 

Felmiary 

Mtirrh                               

'           1,260 

1           2,740 

u i            9.410 

3.76 
5.23 
11.38 

Ancfl '           2.140 

6.52 

M^:    :          

'            1,340 

3.83 

jS-...;;..;....v. 

July 

Aorast      

1,340 

982 

834 

3.24 
2.31 
1.96 

!            1.500 

2.09 

TJjC  y^Hf            ..    

9.410 

285             786 

3.40 

46.19 

OOOEE  RI VBR  AT  McHAROE.  TEHN. 

LooATios'.— At  Rogers  Ferry  county  highway  bridge,  Polk  County,  about  half  a  mile 
downstream  from  McHarge  railroad  siding,  half  a  mile  downstream  from  mouth 
of  Potato  Creek,  and  2J  miles  downstream  from  Copperhill,  Tenn. 

Drain  AGE  area.— 451  square  miles  (measured  on  topographic  mops). 

Records  avaelablb.— May  1,  1917,  to  September  30,  1917. 

Gaob.— Vertical  staff  bolted  to  left  downstream  side  of  concrete  bridge  pier  on  left 
bank;  read  by  B.  V.  Karaivanoff. 
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SUBFACE  WATEE  SUPPLY,  1917,  PART  HI. 


Channel  and  control. — Left  bank  subject  to  overflow  at  extreme  stages,  but  wat^ 
will  always  pass  under  bridge.  Channel  straight  for  about  300  feet  above  and 
700  feet  below  gage.  Control  consists  of  solid  rock  riffle  about  300  feet  bek>w 
gage;  practically  permanent. 

Extremes  of  dischaboe. — ^Maximum  stage  recorded  diuring  period  of  records,  6.<^ 
feet,  at  4  p.  m.,  August  30  (discharge  not  determined);  minimum  stage  recorded, 
0.7  foot  at  4  p.  m.,  September  14  and  7  a.  m.,  Septenber  15  (discharge,  445  second- 
feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Regulation  . — None. 

Accuracy.— Stage-discharge  relation  permanent;  not  affected  by  ice.  Ratang  cune 
well  defined  between  400  and  2,000  second-feet;  extended  above  2,500  aeoond- 
feet  Gj^  read  to  half-tenths  twice  daily;  oftener  during  high  water.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Rec- 
ords good. 

DiKharge  rruaswrements  of  Ocoee  River  at  McHarge,  7>nn.,  during  the  year  ending  SepL 

SO,  1917. 
[MadebyL.J.HaU.| 


Date. 


Dte- 


Apr.  27. 
June  2.. 
July  18. 


height. 

charge. 

'     Feet. 
2.35 
1.69 
i.7o 

Sfc.-ft. 
1.700 
1,140 
1,220 

I>ate. 


Aug.  28.. 
Sept.  19.. 


Feel, 
.73 

.78 


Dfe. 
obarge. 


Sec-IU 
461 

481 


Daily  discharge^  in  8ec(md'feet^  of  Ocoee  River  at  McIIarge^  Tenn.,  for  the  year  ending 

Sept,  30,  1917. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13. 
14. 
16. 


May. 


June,      July. 


Aug. 


1,710 
1,610 
1,520  I 
2,370 
1,710 

1,610 
1,610 
1,610 
1,520  I 
1,430 

1,430 
1,380 
1,340 
1,300 
1,250 


1,340  I 
1,250 
1,250  I 

1,100 ; 

990 

952 
1,250 
1,810 
2,020 
2,020 

1,430 
1,160 
1,070 
1,610 
1,250 


770 
700 
700  ' 
735 
630  , 

770 
770  I 
700  ; 

700  I 
630  I 

508 

565 
700 


no 

1,430 
700 
770 
630 

630 

735 

3,020 

1,200 

1,200 

S05 
840 
665 
630 
700 


Sept. 


Day. 


2,250 

1,160 

1.070 

840 

770 


700      21. 


630 
617 
617 

598 


565  \  26. 
517  '  27. 
493  ]  28. 
457  I  29. 
457  I  30. 
31., 


1.910 
1,300 
1,160 
1,100 
1,070 
1,250 


Monthly  discharge  of  Ocoee  River  at  McHarge^  Tenn.,  for  the  year  ending  Sept.  SO,  1917, 

[Drainage  area,  451  square  miles.] 


Month. 


May 

June 

July 

August  — 
September. 


DischarKe  in  second-feet. 

Run-Off 

■sr 

Minimum. 
1,070 

Mean. 

diainMe 
area). 

2, 370 

1,420 

3.15 

3.0 

2,020 

770 

1,140 

2.53 

2.S 

:i,  150 

565 

868 

1.92 

221 

.\290 

493 

1,020 

2.26 

2.61 

.1.8,10 

«7 

909 

2.02 

225 
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OCOSZ  &IVZS  AT  BMF,  TBHH. 

LocATiON.^About  600  feet  below  Tenneasee  Power  Co.'s  plant  No.  2,  known  as  the 
'Caney  Creek  plant,"  half  a  mile  upstream  from  Emf  post  office,  Polk  County, 
1}  miles  downstream  from  mouth  of  Goforth  Creek,  and  8  miles  upstream  from 
Pirksville,  Tenn. 

Drainage  area. — 530  square  miles  (determined  by  Tennessee  Power  Co.). 

Records  available.— January  1,  1913,  to  September  30,  1917. 

Gage.— Bristol  water-stage  recorder  on  left  bank;  checked  daily  with  a  staff  gage 
whidi  is  bolted  to  rock  near  the  Bristol.  Readings  from  gage  give  elevation 
above  sea-level. 

DiscHASOB  MEASUREMENTS. — Made  from  cable  at  first  good  section  one-half  mile 
downstream  from  gage,  near  Emf  poet  office. 

Chaxnbl  and  control.— Bed  of  stream  for  several  hundred  feet  below  gage  is  com- 
posed of  boulders,  gravel  and  solid  rock.  Banks  high,  subject  to  small  overflow. 
Control  is  formed  by  a  shoal  and  island  700  feet  downstream  from  gage;  probably 
permanent. 

Extremes  of  discharge. — ^Maximum  mean  daily  stage  during  year,  12.7  feet  March  4 
(dischaige,  19, 200  second-feet);  minimum  stage,  mean  for  day,  from  water-stage 
.  recorder,  3.15  feet  on  October  8  (discharge,  440  second -feet). 

1913,  1917:  Maximum  stage  recorded,  13.7  feet  at  12.30  a.  m.  July  10,  1916  ^dis- 
charge, 21,400  second-feet);  minimum  stage,  2.77  feet  September  15-17,  1914 
idiacharge,  285  second-feet). 

Rkjulation. — ^The  operation  of  plant  No.  2  causes  considerable  fluctuation  at  times, 
but,  as  a  rule,  this  plant  runs  on  a  steady  load,  the  quantity  of  v  ater  used  depend- 
ing largely  on  stage  of  river.  Storage  a4;  diversion  dam  ver;'  small.  When  plant 
is  ahut  down  water  overflows  dam  in  a  short  time,  ho  V  at  periods  of  fluctuation 
will  be  short. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  between  400  and  8,000  second-feet;  above  8,000  second- 
feel  curve  is  extended  as  a  tangent.  Daily  discharge  ascertained  by  applying 
to  rating  table  mean  daily  gage  height  determined  by  inspecting  gage-height 
graph.    Records  excellent. 

iMftrge  measurements  o/Ocoee  River  at  Emf,  Tenn.,  during  the  year  ending  Sept,  SO, 

1917. 

(Made  by  L.  J.  HaU.l 


Dat€. 


Dia- 
charge. 


Sec.-ft.    I 
594 

7.  no  I 

676 


Date. 


Gaee 
height. 


Aug.  29.. 
Sept.  16.. 


Feel. 
3.26 
3.36 


Dis- 
cbarge. 


8ec.-ft. 
513 
.592 


^  .Vott.— Diaebarge  measurements,  Aug.  29,  and  Sept.  16,  were  made  from  the  suspension  bridge  1,200  feet 
'^''viBtRaffl  from  gage;  measuring  section  good.  All  measurements  at  this  station  prior  to  Aug.  29, 1917, 
*«  niade  from  the  cable,  2,000  feet  downstream  from  gage;  measuring  section  rough.  Discharge  measure- 
ments made  at  the  new  section  indicate  that  measurements  at  the  old  section  gave  too  high  results  for 
*t»W  bdow  2,000  second-reet. 
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Daily  discharge^  in  second-feet^  of  Ocoee  River  at  Emf  Tenn.^  for  the  year  ending  Sept, 

JO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar.     Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

«- 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

]«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


501 
466 
466 
450 
450 

447 

453 
440 
447 
487 

538 
487 
487 
479 
466 

479 

472 

553 

1,590 


656 
576 
530 
516 
516 

501 
466 
466 
479 
1,070 
990 


673 
568 
530 
523 
516 

479 
472 
466 
472 
546 

494 
501 
508 
811 

784 


776 
673 
623 
502 


648 
576 
776 
1,130 
961 

820 
741 
.  698 
615 
640 


553  I  615 

561  502 

523  I  673 

494  '  866 

472  741 


472 
472 
866 
1,240 
756 

640 
584 
648 

848 
875 


706 
970 
866 
866 
793 

758 
741 
3,600 
2,730 
1,430 
1,160 


1,130 
1,170 
1,360 
1,570 
1,570 

1,890 
1,460 
1,320 
1,130 
1,040 

980 

922 

913 

2,280 

1,090 

2,730 
2,370 
1,820 
1,820 
1,670 

1,480 
3,300 
2,460 
1,890 
1,630 

1,470 
1,360 
1,300 
2,200 
1,960 
1,090 


5,260 
4,740 
4,320 
19,200 
12,600 

5,060 
8,830 
5,060 
6,370 
3,500 

3,110 
3,020 
3,200 
3.020 
2,820 

2.550 
4,220 
3,600 
2,820 
2,650 

4,740 
4,320 
6,790 
6,680 
8,390 

6,850 
6,850 
6,630 
5,160 
4,420 
3,900 


3,700 
3,600 
3,400 
3,200 
6,420 

5,680 
4,110 
4.110 
4,110 
3,600 

3,200 
3,020 
3,020 
2,820 
2,730 

2,650 
2,370 
2,280 
2,200 
2,120 

2,120 
2,040 
1,960 
1,820 
1,600 

2,040 
1,960 
1,890 
2,200 
2,120 


1,800 
1,720 
1,690 
2.370 
2,200 

1,720 
1,640 
1,630 
1,600 
1,570 

1,510 
1,490 
1,420 
1,400 
1,380 

1,330 
1,300 
1,290 
1,820 
1.240 

1,210 
1,490 
1,470 
1,220 
1,180 

1,180 
1,310 
1,320 
1,210 
1,100 
1,120 


1,240 
1,220 
1,180 
1,180 
1,100 

1,030 
1,320 
1,890 
1,760 
1,630 

1,460 
1,290 
1,110 
1,180 
1,460 

1,110 
1.130 
1,080 
960 
1,180 

1,130 

1,100 

080 

884 


793 
042 
932 

884 
838 


SOS 

784 
802 
811 
767 

703 
838 
776 
706 
681 

640 
640 
631 
640 
673 

723 

793 

1,960 

1,060 


1,320 

2,820 

1,180 

884 

820 

032 
838 
703 
706 
750 
706 


758 
706 
081 
741 
056 

023 

681 

1,600 

1,740 

1,540 

903 
723 
681 
6R9 
715 

876 
961 
732 
723 

848 

820 

640 
615 
607 


538 
523 
530 
000 
1,200 
1,800 


3,560 

1,090 

R7S 

848 
750 

698 
698 
706 

m 
m 

599 
568 

568 

,W 

706 
951 
502 
615 
506 

501 
5»4 
838 

623 
SW 

523 

793 

2,930 

1,510 


Monthly  discharge  of  Ocoee  River  at  Emf  Tenn.^  for  the  year  ending  Sept,  SO,  1917. 
(Drainage  area)  530  square  miles.) 


Month. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June. 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,600 
1,240 
3,600 
3,300 
8,170 
19,200 
6,420 
2,370 
1,890 
2,820 
1,890 
2,920 


Mtnim!^"*- 


19,200 


440 

466 

576 

913 

1,110 

2,660 

1,690 

1,100 

793 

631 

623 

501 


440 


Mean. 


576 

612 

935 

1.660 

2,430 

5.400 

2.980 

1,480 

1,160 

907 

848 

878 


1,660 


Per 
square 
mile. 


1.09 
1.15 
1.76 
3.13 
4.58 

ia2 

&63 
2.70 
2.19 
1.71 
1.60 
1.06 


3.11 


Run*<tf 
(depth  in 
incnesoo 
drainage 

area). 


1.26 
1.28 
2.08 
3.61 
4.77 
11.76 
6.17 
3.22 
2.44 
1.7! 
I.M 
1.85 


4120 


BXa  BEAK  BIVE&  NEAR  RED  BAY,  ALA. 

Location. — At  Nortnan  Bridge  2J  miles  east  of  Red  Bay,  Franklin  County,  3  miles 
east  of  MiBBissippi  State  line,  4  miles  downstream  from  mouth  of  Blue  Creek, 
and  35  miles  upstream  from  junction  with  Tennessee  River. 

Drainage  area.— 254  square  miles  (measured  on  map  compiled  by  United  States 
Geological  Survey,  1912;  scale,  1:500,000). 

Records  available. — August  24, 1913,  to  September  30,  1917. 
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Gaoe. — Vertical  staff  attached  to  a  sweet-gum  tree  on  left  bank,  25  feet  upstream  from 
bridge;  read  by  Ed  Bullen.  On  February  27,  1917,  gage  was  found  to  have 
settled  0.27  foot.  Gage  was  correct  on  January  2,  1915,  when  it  was  checked 
with  bench  mark.  Flood  of  July,  1916,  is  assumed  to  have  undermined  tree  to 
which  g^  is  attached,  causing  it^  settle.  On  April  9  and  11,  1918,  settlement 
of  gage  was  found  to  have  increased  to  0.53  foot  at  gage  height  1.5  feet,  the  error 
increasing  to  0.66  foot  at  8.0-foot  mark  on  gage,  owing  to  inclination  of  gage.  A 
gradual  settlement  of  gage  from  July,  1916,  to  April  9,  1918»  has  been  assumed 
and  corrections  applied  to  observer's  gage  readings  before  determining  discharge. 

Chutnel  and  control. — Bed  of  river  consists  of  gravel;  probably  shifting.  During 
extreme  low  water  current  is  sluggish  and  irregular.  Left  bank  subject  to  over- 
flow at  stages  above  12  feet.  Control  is  a  gravel  bar  100  feet  downstream;  prac- 
tically permanent  except  for  a  shift  which  probably  occurred  in  April,  1917. 

ExTREifEs  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  13.9  feet  April  6 
(dbchaige,  4,760  second-feet):  minimum  discharge,  20  second-feet  September 
13, 15,  and  26. 

1913-1917:  Maximum  stage  recorded,  14.2  feet  at  7  p.  m.  July  9,  1916  (dia- 
chaige,  5,720  second-feet);  minimum  discharge,  15  second-feet  July  7,  8,  and 
September  18, 1914. 

IcB.— Stage-discharge  relation  not  affected  by  ice. 

AcctJBACT. — Stage-discharge  relation  practically  permanent  from  1913  until  the  hi^ 
watCT  in  April,  1916,  when  the  shift  in  control  indicated  by  current-meter  meas- 
urements made  in  April,  1918,  probably  occurred.  Rating  curve  used  August 
24, 1913,  to  April  5,  1917,  well  defined  between  400  and  3,000  second-feet  and 
fwriy  well  defined  outside  these  limits.  Curve  used  April  6  to  September  30, 
1917,  well  defined  between  80  and  4,000  second-feet;  poorly  defined  below  80 
second-feet.  Gage  read  to  tenths  once  daily.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good  from  August,  1913,  to 
probably  June,  1916.  Records  from  July  to  December,  1916,  are  only  fedr,  and 
at  low  stages  may  be  considerably  in  error,  owing  to  large  percentage  errors  intro- 
duced by  small  errors  in  gage-height  corrections  noted  in  paragraph  concerning 
gage.  Records  from  January  to  March,  1917,  probably  good;  those  from  April 
to  September,  1917,  only  fair,  and  discharge  determinations  for  low  stages  should 
be  used  with  caution. 

TV  following  discharge  measurement  was  made  by  L.  J.  Hall: 
February  27,  1917:  Gage  height,  3.23  feet  (referred  to  original  datum  of  gage); 
diachaige,  572  second-feet. 

My  di9charge^  in  sec(md-/eet,  of  Big  Bear  Hirer  near  Bed  Bay,  Ala,,  for  the  yean 
ending  Sept.  30,  1913-1917. 


D«y. 


1913. 


Aug. 


Sept. 


Day. 


1913. 


Aug. 


Sept. 


27 
27 
27 
27 
27 

27 
27 
74 
110 
119 


1     Day. 

Aug. 

Sept. 

1913. 
21 

110 

22 

74 

23 

50 

24 

39 
46 

39 
39 
39 
33 
33 
27 

52 

25 

52 

26 

30 

27 

99 

28 

30 

29 

ill? 

30 

31 
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Daily  discharge,  in  second-feet,  of  Big  Bear  River  near  Red  Bay,  Ala.^  far  the  pears 
ending  Sept.  30,  19 IS- 19 17— Continued. 


Day. 


1913-14. 


11. 
12. 
13. 
14. 
15. 

16. 
17.. 
18.. 
19. 
20. 

21., 
22. 
23. 
24. 
25. 

2ft. 
27. 
28. 
29. 
30. 
31. 


8.. 
9. 
10. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 


1914-15. 


414 

158 
100 
82 
66 

52 
46 


39 
39 
52 

52 
52 
39 
82 
100  , 

82  ! 
66  , 
66  t 
66, 
52  ! 
52 


Nov. 


52 
52 
66 
66  ' 
52 

52 

52 

39| 

39 

82 

52' 
66  I 

119 

302  ' 

485 

391  , 
198  ' 
158  ' 
100 

82 

82 
66 
66 
66 
52 

52 
52 
39 
39 
39 


52 
52 
52- 
52 
39 

39 
39 
52 
52 
52 

52 
52 
52 
52 
52 

52 
52 
52 
66 
66 

52 
52 
52 
52 
52 

52 
52 
52 
52 
66 


39 
52 
52 

52 
52 
66 
119 
302 


Dec. 


Jan. 


82 
82 
66 
66 
66 

66 
■  82 
82 
82 
82 

66 
66 
66 
66 

82 

100 
100 
100 
82 
82 

82 
66 
66 
82 
119 

218 
238 
198 
178 
178 
178 


391 
218 
158 
198 
280 


178 
158 
158 
138 

119 
119 
138 
218 
238 

21H 
198 

178  I 
178 


158 
158 
138 
138 
138 

119 
119 
119 
100 
100 

100 
100 

82 

82 

82 

82 
82 
82 
82 
66 

66  I 
66  I 
66  I 
66  I 
82 

119 
119 
100 

82 

82 
100 


1,240 
785 
635 
510 
437 

437  , 
414  i 

368  I 

346  I 

302  I 

I 

324  I 

1,060  I 

1,150  1 

890 

710  I 

hH5  ! 

660  ' 
1,690 
2,920 
1.880 


218  1,120 

218  1,030 

238  I  1,240 

280  2,850 

1,810  2,040 


4,120 
2,690 
1,120 
1.480 
3,5«0 
2.130  . 


1,270 
946 
760 
635 
585 
635 


Feb. 


168 
218 
178 
138 
178 

586 

2,160 

1,450 

735 

510 


918 
660 
685 
735 

540 
510 
437 
391 
437 

510 
391 
324 
414 
461 

414 
368 
391 


Mar. 


I 


4.120 
,'5.020 
3,050 
1,660 
1.330 

1,570 

1.210 

974 

810 

6S6 

585 
510 
461 
58.1 
760 

760 
635 
510 
461 
137 

m 

414 
437 
461 
391 

368 
346 
346 


368 
346 
302 
280 
280 

302 
302 
280 
280 
259 

259 
368 
1,090 
710 
.560 

161 
391 
324 
302 
280 

280 
238 
218 
198 
178 

178 
218 
238 
238 
1.120 
4.420 


30H 
368 
346 

32i  i 
58.5 

.4.50 
.030 

785 

635 

535  I 

JS6  I 
437 
391 
368 
346  I 


Apr. 


4,520 
3,  .580 
2,360 
1,450 
974 

735 
535 
710 
660 
510 

437 
535 

1,060 
735 

1.030 

760 
610 
510 
391 
36H 

324 
280 
280 
259 

238 

238 
218 
198 
238 
302 


368 
324 
280 
280 
2.59 

2.59 
238 
238 
218 
218 

238 
.585 
437 
324 
280 


May. 


368 

280 

391 

259 

36H 

238 

324 

218 

346 

198 

324 

178 

302 

178 

280 

218 

280 

198 

2.59 

178 

238 

158 

238 

138 

2.59 

138 

259 

138 

280 

119 

302 

280 
238 
238 
218 
218 

259 
280 
510 
586 
437 

280 
238 
198 
178 
158 

158 
138 
158 
1.58 
138 

119 
100 
100 
100 
100 

82 
82 
82 
«2 
82 
66 


119 
138 
138 
119 
100 

100 
198 
585 
368 
269 

198 
368 
760 
53.5 
437 


June. 


66 
66 
66 
52 
62 

391 
660 
760 
259 

178 

138 
218 
238 
119 
119 

280 
391 
238 
138 
119 

100 
82 
82 
66 
.52 

52 
39 


39 


July. 


100  I 
178 

138 ; 

119 
100  I 

100  I 
82  I 

82 
66  I 
66  i 


52  ,   302 
52  I   218 


52 ; 

82  , 


324 

66 

259 

52 

23X 

62 

218 

39 

178 

39 

158 

39 

138 

39 

138 

52 

119 

52 

100 

52 

100 

.52 

82 

39 

82 

52 

82 

.52 

119 

.••6') 

119 

r 

27 
27 
27 
27 

27 
27 
15 
15 
82 

100 
158 
82 
52 
39 


461 
238 
100 

66 
66 
52 
52 
52 

39 


39 
39 
119 


218 
158 
158 
259 


461 
280 
198 
.510 
760 


158 
119 
100 

82 
82 
82 
66 
82 
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/)at7y  ditekarge,  tn  second-feft,  of  Big  Bear  River  near  Rtd  Bay,  Ala.,  for  the  yean 
ending  Sept.  SOy  /9/5-i9i7--Continued. 


Day. 


1M6-17 


27.. 
2S.. 
».. 
».. 
31.. 


Oct. 


2,390 

2.790 

685 

437 

1.030 

1,120 
«35 
414 
302 
250 


218 
198 
198 
218 

218 
198 
178 
158 
.330 

6H5 

414 
302 
238 
218 

198 
178 
178 
158 
158 
l.SS 


Nov. 


13S 
138 
119 
119 
100 

100 
100 
100 
82 

82 

82 
100 
196 
198 
735 


Dec. 


401 
391 
3M 
302 
2TO 


260 

238 

2S8 
218 
289 
238 
218 


1,030  218 

710  2S9 

485  I  1,210 

1,360  2.230 

1,540  1,210 


Jan. 


810 
535 
461 
391 
346 

368 

1,450  j 

1,180 

810 

535 


785 
560  I 
510 
461  ; 
760 

1,760  ' 
1,120 
862 
2,720 
4,720 
2,590 


1.880 
1,780 
i.OOO 
1,660 
1,210 

946 
785 
685 
660 
510 

485 
461 
918 


735 
660 
610 
535 
510 

610 
1,360 
4,720 
2,960 
1,570 

1,120 

946 

1,120 

J,030 

862 

735 


H2 

52 

S2 

52 

66 

66 

06  1 

66 

66  1 

66 

66 

66  1 

66 

66 ; 

66 

52 

66 

52 

66 

52 

66 

82 

82 

82  j 

82 

82  1 

82 

66 

60 

66 

66 

06 

52 

66 

52 

66 

66 

66 

82 

66 

119 

66 

138 

66 

138 

100 

119 

178 

100 

158 

MO 

198 

82 

138 

S2 

.  100 

66 

100 

66 

82 

66 

138 

66 



302  ,  560 
218  535 
158  I  1,120 
138  i  1,160 
119  1,000 

li9  I  1,420 
119   918 

158  I  685 
302  I  560 
250   461 


238 
198 
158 
119 
100  I 

100  ' 
119 
138 
158 


178 
158 
158 
138 
138 

158 

198 

3,420 

3,180 

1,150 

660 


414 
368 
324 
36H 
735 

660 
535 

585 
660 
760 

810 
1,540 
2,520 
1,450 
1.000 

785 
635 
560 
510 
485 
.535 


Feb. 


1,240 

1,120 

890 

735 

660 

610 

635 

585 

635 

1,330 

1,060 
862 
760 
660 

585 

535 
510 
485 
461 
414 

391 
368 
368 
437 
414 


Mar. 


Apr.  May. 


918 

461 

974 

437 

1,150 

890 

862 

1,630 

685 

1,060 

635 

810 

635 

685 

610 

1,090 

510 

1,300 

461 

918 

414 

760 

368 

635 

346 

535 

346 

461 

368 

414 

346 

368 

324 

346 

302 

324 

302 

302 

280 

302 

280 
259 
250 
238 
238 


368  918 
346  1,840 
3*^  1,060 
324  I   760 

610 

^  510 


48^ 
710 
137 

368 
324 

302 
280 
280 
259 
259 


2,330 

3,580 

1,630 

974 

810 

635 
.-as 
535 

485 
437 


1,150 
2,960 
2,920 
4,320 
4,820 


660  i 
710  I 
862  i 
760 
4,520  I 


2,960  I  4,760  I 

1,720  I  2,570 

1,210  I  1,730 

974     1,580 

810     1,070 


368  ,  W6 

280  1,210 

302  1,060  1 

324  I  1,360. 

137  1,570  I 


1,120 

810 

974 

2,200 

3,670 

1,220 
2,360 
1,450 
1,030 
810 

685 
635 
610 


1,160 
1,060 
1,510 
1,000 
810 

890 
2,290 
2,230 
2,X90 
4,320 

2,390 
1,H40 
1,600 
1,150 
918 
735 


238 
238 
259 
391 
461 

346 
280 
259 
238 
218 

198 
178 
178 
158 
158 

178 
461 
391 
280 
238 

218 
338 
610 
437 


280 
238 
218 
198 
198 
391 


June. 


368 
218 
178 
158 
158 

138 
461 
346 
260 
198 

158 
158 
138 
138 
368 

259 
368 
238 
178 
158 

138 
119 
119 
316 
535 

198  I 
158 
138 
119  I 
100 


July. 


186  i  1,670 
185  I  646 
166  I  326 
185  243 
369    204 


284 
204 
185  I 
166 
148  ' 


186 

223 : 

722  , 
2,500  ' 

3,290 


100 
510 
218 
346 
635 

280 
1,330 
5,420 
6,600 
5,320 

3,580 
4,420 
3.420 
2,890 
2.790 

2.660 
1,600 
1.880 
1,510 
1,910 

1,060 
974 

785 
610  I 
485 

414 

368  I 

324  , 

302  , 

346  I 
.302 


130 
148 
112 

78 
78 

166 
130 
204  I 
223 
148 


826 

130 

696 

130 

622 

130 

574 

130 

504 

112 

458 

112 

413 

112 

369 

112 

326 

95 

305 

95 

284 

95 

263 

148 

243 

130 

223 

130 

204 

148 

204 

166 

185 

148 

185 

166 

166 

166 

166 

130 

879 

860 

112  , 

774 

95  i 

481 

95  1 

369 

78! 

263 

62 

223 

62 

204 

62 

204 

78 

185 

95 

166 

78 

166 
148 
148 
130 
130 

130  I 
112 
95  ' 
112  ' 
112  I 


391 
166 
1,100 
671 
574 

369 
204 
166 
148 
204 
166 


250 
238 
238 
346 
760 

368 
280 
324 
974 
o60 

437 
346 
280 
368 


259 
218  j 
178  I 
158  i 
158  , 

198 

178 
158  I 
158 
178  I 

158  I 
138  I 
138  , 
119  , 
100  I 
100 


Sept. 


100 
82 
82 
82 
82 

82 
66 
66 

66 
S3 

119 
100 
82 
66 

66 

66 
66 
66 
66 
66 

66 
66 
66 
119 
100 

82 
82 
66 
66 
66 


148 

78 

223 

95 

933 

78 

646 

62 

305 

62 

223 

78 

166 

62 

204 

62 

391 

46 

347 

46 

223 

32 

166 

32 

148 

20 

130 

32 

112 

20 

95 

32 

95 

112 

130 

96 

95 

78 

78 

62 

62 

46 

243 

32 

185 

32 

391 

32 

166 

32 

112 

20 

78 

62 

62 

879 

46 

527 

62 

186 

62 
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Monthly  discharge  of  Big  Bear  River  near  Red  Bay,  Ala, ^  far  the  years  ending  Sept.  30, 

1913-1917. 

(Drainage  area,  2.74  square  luilcs.) 


Discharge  in  second-feet. 


Month. 


I 


i  Maximum 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-c^ 

(depth  in 

inoieson 

drainage 

area). 


September.. 


461 


October 

November. 
December.. 

January 

February... 

March 

April 


1913-14. 


May. 

June 

July 

August 

September. 


414 

66 

238 

158 

2,160 

4,420 

4,520 

585 

760 

1,360 

391 

437 


The  year. 


4,. 520 


October 

November. . 
December.. 

January 

February. . . 

March 

April 


1914-15. 


Apri 
lifay 


/ay 

June. 

July 

August 

September.. 


485 

302 

4,120 

2,920 

5,020 

1,450 

585 

760 

560 

760 

1,570 

368 


The  year. 


5,020 


October 

November.. 
December.. 

January 

February. . . 

March 

April 


1915-16. 


May 

June 

July 

August 

September.. 


Thej^ear. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

May 

Jime 

July 

August 

September.. 


1916-17. 


The  year. 


2,790 

1,630 

4,720 

.4,720 

1,330 

1,840 

1,630 

610 

535 

5,600 

974 

119 

5,600 


138 

198 

3,420 

2,520 

4,220 

4,820 

4,760 

879 

3,290 

1,100 

933 

879 


4,820 


27 


61.2 


0.241 


39 
39 
66 
66 
138 
178 
198 
66 
39 
15 
39 
15 


70.6 

52.1 
102 

99.2 
563 
493 
835 
195 
171 
140 
114 

84.0 


.278 
.205 
.402 
.391 
2.22 
1.94 
3.29 
.768 
.673 
.551 
.449 
.331 


240 


.945 


27 
119 
302 
346 
238 
119 
82 
39 
27 
27 
39 


99.9 

62.3 
700 
992 
1,050 
428 
246 
222 

85.7 
168 
242 

95.1 


.393 

.245 

2.76 

3.91 

4.13 

1.69 

.960 

.874 

.337 

.661 

.953 

.374 


27 


363 


1.43 


158 

82 
218 
461 
324 
238 
259 
158 
100  I 
100 
100 

66 


519 

500 

846 
1,170 

621 

574 

581 

282 

220 
1,690 

280 
77.7 


2.04 
1.97 
3.33 
4  61 
2.44 
2.26 
2.29 
1.11 

.866 
6.65 
1.10 

.306 


52 
52 
100 
324 
280 
735 
166 
95 
95 
62 
46 
20 


20 


618 


Z43 


79.5 
85.2 

418 

795 
1,220 
1,830' 

881 

179 

534 

206 

204 

101 


.313 
.335 
1.65 
3.13 
4.80 
7.20 
3.47 
.705 
2.10 
.811 
.803 
.388 


541 


2.13 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
RELATING  TO  WATER  RESOURCES. 


INTBODTrCTION. 

Investigation  of  water  resources  by  the  United  States  Geological 
Sorver  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  ground  waters,  and  quaUty  of 
waters.  Most  of  the  results  of  these  investigations  have  been  pub- 
lished in  the  series  of  water-supply  papers,  but  some  have  appeared  in 
die  monographs,  bulletins,  professional  papers,  and  annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boxmdaries 
coincide  with  natural  drainage  featiu^s  as  indicated  below: 

Fart  I.  North  Atlantic  slope  baslDs. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins, 
ni.  Ohio  River  basin. 
IV.  St.  Lawrence  River  basin. 
V.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  basin. 
Vm.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 

XI.  P^urific  slope  basins  in  California. 
Xn.  North  Pacific  slope  basins,  in  three  parts: 

A,  Pacific  slope  basins  in  Washington  and  upper  Coliunbia  River  basin. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

BOW  OOVSBNMENT  BEPOBTS  HAT  BE  OBTAINED  OB  CONSULTED. 

Water-supply  papers  and  other  publications  of  the  United  Statt^s 
Geol(^cal  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will,  on  application,  furnish  hsts  giving  prices. 

ni 
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3.  Sets  of  the  reports  may  be  consulted  in  the  Ubraries  of  the  prin- 
cipal cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  m  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Mass.,  2500  Customhouse. 

Albany,  N.  Y.,  704  Journal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Austin,  Tex.,  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Topeka,  Kans.,  23  Federal  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Tucson,  Ariz.,  University  of  Arizona. 

Salt  Lake  City,  Utah,  313  Federal  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

Portland,  Oreg.,  606  Post  Office  Building. 

San  Francisco,  Calif.,  328  Customhouse. 

Los  Angeles,  Calif.,  619  Federal  Building. 

Honolulu,  Hawaii,  25  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director,  United  States  Geological  Survey,  Wash- 
ington, D.  C.  ) 
STBEAH-FLOW  BEPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,240  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  on  page  2. 
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Stream^Jlow  data  in  reports  of  the  United  States  Geological  Survey, 
[A-AnnaalRfiport;  B-BuUetin;  W- Water-Supply  Paper.] 


Beport. 


Character  of  data. 


t0QiA,pt.3. 
UthA,pt.2. 
ethl,pt3. 
13ttiA,pt.3. 
14ttiA,pt.3. 
Bin? 


l«thA,pt.3. 


WU 

Wll 


Wtt... 


K(hA,pt4. 

WJ7. 

wa 


X)thA,pt4.. 
WJ5U)».-., 
a3tA,pt4.. 
WfltoO... 
aiiA,pt.4.. 

wS 

W82to85... 

1  vrtoioo.. 

Wl34tOl35., 
Witt  to  178.. 
W»lto214.. 
W2(lto2S2.. 
WWto272.. 
Wait0382., 
WaMt0312. 
W321I0332. 
WJSlto»2. 
V)SltoSK. 
W«lt04I4. 
W431t0444. 
Wiato4M. 


DescrtotiTe  information  only 

Mootluy  discharge  and  desa^ve  information. . 

do 

Mean  discharKe  in  second-feet . 


Monthly  dis(£arge  (long-time  records,  1871  to  1893) 

DescriptianSymeasarementSy  gage  heights,  and  ratings 

DeBcrfptive  information  only 

Descriptions,  measorements^gage  heights,  ratings,  and  mantlUy 

discoarse  (also  many  data  covering  earlier  years). 

Gage  heipits  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heiAts,  eastern  United 

States,  eastern  Mississippi  River,  and  lussouri  River  above 

Junction  with  Kansas. 
Descriptions,  measurements,  and  sage  heights,  western  Missis- 

aippt  River  below  Junction  of  Missouri  and  Platte,  and  west- 
em  United  BUtea. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measmemeots.  ratinjD.  and  gage  heights,  eastern  United  States, 

eastern MisstssippiRiver. and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  disdiarge  (also  for  many  earlier  years) 

Desortotions,  measurements,  gage  heights,  and  ratings. 

Monthly  disdiarge 

DescriptSons,  measurements,  gage  heights,  and  ratings 

Monthly  disdiarge 

Descriptions,  measurements,  gage  heiji^ts,  and  ratings 

Monthly  discharge 

Compleledata 


..do. 
.do. 
.do. 
.do. 
..do. 
..do. 
..do- 
..do. 
..do. 
..do. 


.do. 
.do. 
.do. 


Year. 


1884  to  Sept..  1800. 
1884  to  June  30, 1801. 
1884  to  Dec  31, 1802. 
1888  to  Dec  31, 1803. 
1803  and  1804. 

1895. 

1806. 

1805  and  1806. 

1807. 


1807. 


1807. 

1808. 

1808. 

1806. 

1800. 

1800. 

1000. 

1000. 

1001. 

1001. 

1002. 

1003. 

1004. 

1005. 

1906. 

1007-6. 

1900. 

1910. 

1011. 

1012. 

1913. 

1014. 

1915. 

1916. 

1917. 


NoTE.~No  stream-flow  data  are  given  in  the  15th  and  17th  annual  reports. 

The  re<x)rds  at  the  most  of  the  stations  discussed  in  these  reports 
^tend  over  a  aeries  of  years,  and  miscellaneous  measurements  at 
Daany  points  other  than  regular  gaging  stations  have  been  made 
^  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives,  by  years  and  drainage  basins,  the  num- 
bers of  the  papers  on  surface-water  supply  published  from  1899  to 
^917.  The  data  for  any  particular  station  will  be  foimd  in  the 
wports  covering  the  years  during  which  the  station  was  maintained. 
?or  example,  data  from  1902  to  1917  for  any  station  in  the  area 
covered  by  Part  III  are  published  in  Water-Supply  Papers  83,  98, 
^^,  169,  205,  243,  263,  283,  303,  323,  353,  383,  403,  433,  and  453 
^dx  contain  records  for  the  Ohio  River  basin  for  those  years. 


Digitized  by 


Google 


VI 


SURFACE  WATER  SUPPLY,  1917,  PART  HI. 


^ 


I 


&,« 


■IP  III 


««-s, 


•5« 


|Eil&il 


«f5 


-        I 


55*3'", 


I 


83|ffi§s  s  §  §SaS|Ji555 


«s|S§3  g  s  |gg§««|s;§ 


as|8§S  S  S  §gSS||i3SS 


sssagg  g  I  SsSsaSI55l 

8f  * 


^  S      k    k    I.    k  I. 

*      ^  s"  §*  i¥ 


6SSS8S  s  I  Siili§§gS3S 

s 


~  M        M        M 


«9f s§§  s  §  gi8i§|g|53 

Sffi»of 


88 


s|S8Ss  §  I  SgiiSSiiS? 


CO      wwASS      ^      fi 


«  «  « 


fiSSSS^gS^SS 


^1 1 


§09 


s 


8 


■**      ■_,  "  n ,_.  f^HH  H  ^  g  — 
*     o  o  ^  :i  o -•,<^i:£  £.1 


«  ~  !s^  "^  o  Si  o      fe  ^ 
3  t,  X  ,     o;  3  2**  5  = 


=*  &  » - 


£*t  -  E  e  o  cott 


I 
I 


8(2  jj 


I       1 


-,  ^  c  ^ 


III 


S^S-SOi^ 


I  urn 


a  p  si 


Digitized  by 


Google 


STREAM-GAGING  STATIONS  AND  PUBLICATIONS.  VH 

In  these  papers  and  in  the  {oUowing  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined  by 
measming  or  estimating  its  drainage  area:  That  is,  the  headwater 
s^eam  having  the  largest  drainage  area  is  considered  the  continua- 
ti<m  of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  in  each  tribu- 
taiy  basin  being  listed  before  those  of  tlje  next  basin  below. 

la  exception  to  this  rule  the  records  for  Mississippi  River  are 
giTen  in  four  parts,  as  indicated  on  page  vi,  {jxd  the  records  for  large 
lakes  taken  up  are  in  order  of  streams  around  the  rim  of  the  lake. 
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Pabt  m.    OmO  RIVER  BASIN. 

PRINCIPAL  STBEAHS. 

The  Ohio  River  basin  includes  Ohio  River  with  all  its  tributaries, 
the  most  important  being  Allegheny,  Monongahela,  Beaver,  Muskin- 
gum, New  (or  Kanawha),  Scioto,  Miami,  Kentucky,  Wabash,  Cum- 
berland, and  Tennessee  rivers.  The  streams  driedn  parts  of  the 
States  of  Alabama,  Georgia,"  Illinois,  Indiana,  Kentu<^,  Maryland, 
lifississippi.  New  York,  North  Carolina,  Ohio,  Pennsj^vaniay  Ten- 
nessee, Virginia,  and  West  "^rginia. 

In  addition  to  the  hst  of  gaging  stations  and  the  annotated  list 
of  pubUcations  relating  specifically  to  the  Ohio  River  baain,  the 
foUowing  pages  contain  a  similar  list  of  reports  that  are  of  general 
interest  in  many  sections  and  cover  a  wide  range  of  hydrologic 
subjects,  and  also  brief  references  to  reports  published  by  State 
and  other  organizations.     (See  pp.  xix-xx.) 

GAGING  STATIONS. 

Note.— Dtsh  foUofwlng  a  date  indicates  that  the  station  was  being  maintained  September  90, 1917. 
Period  after  date  indicates  discontinuance. 

Allegheny  River  (head  of  Ohio  River)  at  Red  House,  N.  Y.,  1903- 
AUegheny  River  at  Kittanning,  Pa.,  1904-1913. 
Ohio  River  at  Wheeling,  W.  Va.,  1905-6. 
G)newango  Creek: 

Ohadakoin  River  (Chatauqua  Lake  outlet)  near  Jameetown,  N.  Y.,  1904-5. 
Kiflkiminitae  River  at  Avonmore,  Fia.,  1907-1913. 
KJBkiminitas  River  at  Salina,  Pa.,  1904-5. 

BlackUck  Creek  at  Blacklick,  Pa.,  1904-1906;  1907-1913. 
Tygart  River  (head  of  MonongahcJa  River)  near  Dailey,  W.  Va.,  1915- 
Tygart  River  at  Belington,  W.  Va.,  1907- 
Tygart  River  at  Fetterman,  W.  Va.,  1907- 
Monongahela  River  at  Lock  15,  Hoult,  W.  Va.,  1915- 
Monongahela  River  at  Moigantown,  W.  Va.,  1914-15. 
Monongahela  River  at  Lock  No.  4,  Pb.,  1886-1905.    Flood-stage  record  (mly. 

Middle  Fork  at  Midvale,  W.  Va.,  1915- 
•     Buckhannon  River  at  Hall,  W.  Va.,  1907-1909;  1915- 
Weet  Fork  at  Butcherville,  W.  Va.,  1915- 
Weet  Fork  at  Enterprise,  W.  Va.,  1907- 

Elk  Creek  near  Clarksburg,  W.  Va.,  1910- 
Buffalo  Creek  at  BarrackviUe,  W.  Va.,  1907-«;  1915- 
Deckers  Creek  at  Moigantown,  W.  Va.,  1914-15. 
Cheat  River  near  Parsons,  W.  Va.,  1913- 
Cheat  River  at  Rowleebuig,  W.  Va.,  1912- 

Cheat  River  near  Morgantown,  W.  Va.,  1899-1900;  1902-1905;  1908- 
Blackwater  River  at  Hendricks,  W.  Va.,  1911- 
Shavers  Fork  at  Parsons,  W.  Va.,  1910- 
Big  Sandy  Greek  at  RockviUe,  W.  Va.,  1909- 
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GAGING  STATIONS.  IX 

Ohio  Kiver  tributariee — Continued. 

MoDopg^ela  River  tributariee— Continued. 

Youghiog^eny  River  at  Friendsville,  Md.,  1898-1904. 
Yoo^uo^eny  River  at  Confluence,  Pa.,  1904-1913. 
Oittelman  River  at  Markleton,  Pa.,  1913. 
CMwelman  River  at  Confluence,  Pa.,  1904-1913. 
Laord  Hill  Creek  at  Uraina,  Pa.,  1913. 
Laurel  Hill  Creek  at  Confluence,  Pa.,  1904-1913. 
Indian  Creek  in  Westmoreland  County,  Pa.,  1892-93. 
Besvor  Biver  at  Wampum,  Pa.,  1914. 

MahnniTig  River  at  Youngstown,  Ohio,  190^1906. 
CoDoqueneBsing  Creek  near  EUwood,  Pa.,  1914. 
little  Beaver  River  near  East  Liverpool,  Ohio,  1915- 
Yellow  Creek  at  Hammondsville,  Ohio,  1915- 
CrofiB  Creek  near  Mingo  Junction,  Ohio,  1903. 
McMahon  River  at  Steel,  Ohio,  1903. 
Middle  Island  Creek  at  Little,  W.  Va.,  1915- 
little  Muskingum  River  at  Fay,  Ohio,  1915- 
Mwkingum  River  at  Zanesville,  Ohio,  1905-1912. 
Muskingum  River  at  Frazier,  Ohio,  1915- 
Muskingum  River  at  Beverly,  Ohip,  1915- 

Mohican  River  at  Pomerene,  Ohio,  1910-1913. 
Licking  R'ver  at  Pleasant  Valley,  Ohio,  1902-1906. 
Jonathan  Creek  at  Powells,  Ohio,  1902-3. 
Little  Kanawha  River  at  Glenville,  W.  Va.,  1915- 
little  Kanawha  River  at  Lock  4,  Palestine,  W.  Va.,  1915- 
South  Fork  of  Hughes  River  at  Macfarlan,  W.  Va.,  1915- 
Hu^es  River  at  Cisko,  W.  Va.,  1915- 
Hocking  River  at  Athens,  Ohio,  1915- 
New  River,  South  Fork  (head  of  New  River,  which  in  turn  is  head  of  Kanawha 

River)  at  New  River,  N.  C,  1900-1901. 
New  River,  South  Fork,  near  Crumple,  N.  C,  1908-1916. 
New  River  near  Oldtown,  Va.,  1900-1903. 
New  River  near  Grayson,  Va.,  1908-1912. 
New  River  at  Radford,  Va.,  1898-1906;  1907-1916. 
New  River  at  Efeleston,  Va.,  1914- 

New  River  at  Fayette,  W.Va.,  1896-1901;  1902-1904;  1908-1916. 
Kanawha  River  at  Lock  2,  Montgomery,  W.  Va.,  19lS- 

Nwrth  Fork  of  New  River,  near  Grumpier,  N.  C,  1908-1916. 
North  Fork  of  New  River  at  Weavereford,  N.  C,  1900-1901. 
Reed  Creek  at  Grahams  Foige,  Va.,  1908-1916. 
Big  Reed  Island  Creek  near  Allisonia,  Va.,  1908-1916. 
Little  River  near  Copper  Valley,  Va.,  1908-1916. 
Walker  Creek  at  Staffordsville,  Va.,  1908-1916. 
Wolf  Creek  near  Narrows,  Va.,  1908-1916. 
Bluestone  River  at  Lilly,  W.  Va.,  1908-1916. 
Bluestone  River  near  True,  W.  Va.,  1911-12. 
Greenbrier  River  near  Marlinton,  W.  Va.,  1908-1916. 
Greenbrier  River  at  Alderson,  W.  Va.,  1896-1906;  1907- 
Gauley  Riva:  at  Allingdale,  W.  Va.,  1908-1916. 
Gauley  River  near  Summeraville,  W.  Va.,  1908-1916. 
,»  Gauley  River  near  Belva,  W.  Va.,  1908-1916. 

Cherry  River  at  Richwood,  W.  Va.,  1908-1916. 
Meadow  River  near  Russellville,  W.  Va.,  1908-1916. 
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X  SURFACE   WATER  SUPPLY,  1911,  PART  III. 

Ohio  River  tributaries — Continued. 

Kanawha  River  tributaries — Continued. 

Elk  River  at  Webster  Springs,  W.  Va.,  1908-1916. 

Elk  River  at  Gassaway,  W.  Va.,  1908-1916. 

Elk  River  at  Gendenin,  W.  Va.,  1908-1916. 

Coal  River  at  Brushton,  W.  Va.,  1908-1916. 

Coal  River  at  Fuqua,  W.  Va.,  1911-1916. 

Coel  River  at  Tornado,  W.  Va.,  1908-1912. 

Little  Coal  River  at  McCorkle,  W.  Va.,  191^ 

Pocotalico  River  at  Sissonville,  W^  Va.,  1908-1916. 
Raccoon  Creek  at  Adamsville,  Ohio,  1915- 
Guyandot  River  at  Wilber,  W.  Va.,  1915- 
Guyandot  River  at  Branchland,  W.  Va.,  1915- 

Mud  River  at  Yates,  W.  Va.,  1915- 
Twelvepole  Creek  at  Wayne,  W.  Va.,  1915- 
Levisa  Fork  (head  of  Big  Sandy  River)  at  Thelma,  Ky.,  1915- 

Tug  Fork  at  Kerinit,  W.  Va.,  1915- 

Blaine  Creek  at  Yatesville,  Ky.,  1915- 
Scioto  River  near  Columbus,  Ohio,  1898-1901;  190H-1906. 
Scioto  River  at  Chillicothe,  Ohio,  1914.    ^ 
Scioto  River  at  Waveriy,  Ohio,  1916- 

Olentangy  River  near  Columbus,  Ohio,  1898-1901;  190^-1906. 
little  Miami  River  near  Morrow,  Ohio,  1903. 
Little  Miami  River  at  Loveland,  Ohio,  1906. 
Little  Miami  River  at  Miamiville,  Ohio,  1915- 
LitUe  Miami  River  at  Plainville,  Ohio,  1914-1915. 

East  Fork  Little  Miami  River  at  Perintown,  Ohio,  1916- 
Licking  River  at  Farmers,  Ky.,  1915- 
Licking  River  at  Falmouth,  Ky.,  1914-1916. 
Licking  River  at  Catawba,  Ky.,  1916- 
Licking  River  at  Morning  View,  Ky.,  1916. 

South  Fork  of  Licking  River  at  Hayes,  Ky.,  1916- 

South  Fork  of  Licking  River  at  Falmouth,  Ky.,  1915-16. 
Mill  Creek  at  Arlington  Heights,  Ohio,  1912-1916. 
Mill  Creek  at  Cincinnati,  Ohio,  1912-13. 
Miami  River  at  Sidney,  Ohio,  1914- 
Miami  River  at  Piqua,  Ohio,  1913- 
Miami  River  at  Tadmor,  Ohio,  1914- 
Miami  River  at  Dayton,  Ohio,  1905-1909;    1913-  • 
Miami  River  at  Franklin,  Ohio,  1916- 
Miami  River  at  Hamilton,  Ohio,  1910- 
Miami  River  at  Venice,  Ohio,  1915- 

Loramie  Creek  at  Lockington,  Ohio,  1915- 

StiUwater  River  at  Pleasant  Hill,  Ohio,  1916- 

Stillwater  River  near  West  Milton,  Ohio,  1914- 

Mad  River  near  Springfield,  Ohio,  1904-1906;  1914- 

Mad  River  near  Dayton,  Ohio,  1914- 

Buck  Creek  at  Springfield,  Ohio.  1914  - 

Twin  C^eek  near  Germantown,  Ohio,  1914- 

Fourmile  Creek  near  i^evenmile,  Ohio,  1914- 
Sevenmile  Creek  at  Sevenmile,  Ohio,  1914- 

Whitewater  River  at  Brookville,  Ind.,  1915- 
Kentucky  River  at  Frankfort,  Ky.,  1905-6. 

Dix  River  near  Danville,  Ky.,  1905-6. 

Djx  River  near  Burgin,  Ky.,  1910- 

Elkhorn  Creek  at  Forks  of  Elkhom,  Ky.,  1915- 

Eagle  Creek  at  Glencoe,  Ky.,  1915- 
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GAGING  STATIONS.  XI 

'  >hio  River  taibutarieB— Continued. 

Rolling  Fork  of  Salt  River  (head  of  Salt  River)  at  New  Haven,  Ky.,  1905-6. 
Green  River  at  Munfordville,  Ky.,  1915- 
Wabash  River  at  Logansport,  Ind. ,  1903-1906. 
Wabaah  River  at  La  Fayette,  Ind. ,  1901-1903. 
Wabaah  River  at  Terre  Haute,  Ind.,  1902-1904;  1905-6. 
Wabash  River  at  Mount  Cannel,  HI..  190^1913. 
Eel  River  at  Logansport,  Ind.,  1903. 

Tippecanoe  River  at  Springboro,  near  Delphi,  Ind.,  1903-1906;  1908. 
VenniHon  River  near  Danville,  111.,  1914- 
Embarrass  River  near  Oakland,  111.,  1909-1912;  1914-15. 
EmbarrasB  River  at  Ste.  Marie,  HI.,  1909-1912;  1914- 

White  River,  West  Branch  (head  of  White  River)  near  Nobleaville,  Ind.,  1915- 
White  River,  Weet  Branch  at  Indianapolis,  Ind.,  1904-190(5. 
Eel  River  at  Cataract.  Ind.,  1903-1906. 

East  Branch  of  White  River  at  Shoals,  Ind.,  1903-1906;  190^1916. 
Utile  W  abash  River  near  Clay  City,  111.,  1908-1912. 
little  Wabash  River  at  Wilcox,  111.,  1914- 
little  Wabash  River  near  Golden  Gate,  111.,  1908-1912. 
Little  Wabash  River  at  Carmi,  111.,  1908-1912. 

Skillet  Fork  at  Wayne  City,  111.,  1908-1912;  1914- 
Skillet  Fork  near  Mill  Shoals,  111..  1908-1912. 
Cumb^land  River  at  Chimberland  Falls,  Ky.,  1907-1911;  1915- 
Cumberland  River  at  Bumside,  Ky.,  1915- 
Cumberland  River  at  Nashville,  Tenn.,  1902-1904. 

South  Fork  of  Cumberland  River  at  Nevelsville,  Ky.,  1915- 
Caney  Fork  near  Rock  Island.  Tenn.,  1911- 
Collins  River  near  Rowland,  Tenn.,  1916- 
French  Broad  River  (head  of  Tennessee  River)  at  Rosman,  N.  C,  1907-1909. 
French  Broad  River  at  Horseshoe,  N.  C,  1904-1906. 
French  Broad  River  at  Asheville.  N.  C.  1895- 

French  Broad  River  at  Oldtown,  near  Newport,  Tenn.,  1900-1905;  1907. 
Tennessee  River  at  Knoxville,  Tenn..  1900-1912. 
TenneaseeRiver  at  Chattanooga,  Tenn.,  1873-1913;  1915- 
Tenneasee  River  at  Florence,  Ala.,  1871- 
Tenneesee  River  at  Johnsonville,  Tenn.,  1875- 

Davidson  River  near  Davidson  River,  N.  C,  1904-1909. 

Little  River  at  Calhoun,  N.  C,  1907-8.   - 

Mills  River,  South  Fork  (head  of  Mills  River),  near  Sitton.  N.  C,  1904-1909. 

North  Fork  of  Mills  River  at  Pinkbed,  N.  C.  1904-1909. 
Mud  Creek  at  Naples,  N.  C,  1907. 
Swannanoa  River  at  Swannanoa,  N.  C,  1907-1909. 
Swannanoa  River  at  Biltmore,  N.  C,  1904. 
Ivy  River  at  Democrat^  N.  C,  1907. 
Pigeon  River  at  Canton,  N.  C,  1907-1909. 

Pigeon  River  at  Newport,  Tenn.,  1900-1901;  1903-1905;  1906-1909. 
Nolichucky  River  at  Chucky  Valley,  Tenn.,  1900-1901. 
N^lichucky  River  at  Greenville.  Tenn.,  1903-1908. 
North  Toe  River  at  Spruce  Pine,  N.  ('.,  1907-8. 
Holston  River,  South  Fork  (head  of  Holston  River),  near  Chilhowio,  Va., 

1907-1909. 
Holston  River,  South  Fork,  at  Bluff  City,  Tenn.,  1900- 
Holston  River  near  Rogersville,  Tenn.,  1902- 

Middle  Fork  of  Holston  River  at  Chilhowie,  Va.,  1907-1909. 
Watauga  River  at  Butler,  Tenn.,  1900-1901. 
Watauga  River  near  Elizabethton,  Tenn.,  1903-1908. 
Elk  Creek  at  Lineback,  Tenn.,  1900-1901. 
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Xn  SURFACE  WATER  SUPPLY,  1917,  PART  III. 

Ohio  River  tributariee— Continued. 

Tenneaeee  River  tributariee— Continued. 
Holston  River  tributaries — Continued. 

Roane  Creek  at  Butler,  Tenn.,  1900-1901. 

Doe  River  at  Blevina,  Tenn.,  1911-1915. 

Doe  River  at  Valley  Forge.  Tenn..  1911-1916.  * 

Doe  River  at  Elizabethton,  Tenn.,  1907-8;  1912. 

North  Fork  of  Holston  River  at  SaltviUe,  Va.,  1907-8. 
Little  Tenneflsee  River  near  Franklin,  N.  C,  1907-1910. 
Little  Tennessee  River  at  Judson,  N.  C,  1896- 
Little  Tennessee  River  at  McGhee,  Tenn.,  19(^5-1914. 

Gullasagee  River  at  Cullasagee,  N.  C,  1907-1909. 

Nantahala  River  near  Nantahala,  N.  C,  1907-1909. 

Tuckasegee  River  near  East  Laport,  N.  C,  1907-1909. 

Tuckasegee  River  at  Bryson,  N.  C,  1897- 
Scott  Creek  near  Dillsboro,  N.  C,  1907-8. 
Oconalufty  River  nei^-  Cherokee,  N,  C,  1907-8. 

Cheoah  River  at  Millsaps,  N.  C,  19q7-8. 
Clinch  River  at  CUnchport,  Va.,  1907-1909. 
Hiwaasee  River  near  HayesviUe,  N.  C,  1907-1909. 
ffiwassee  River  at  Murphy,  N.  C,  189^1917. 
Hiwassee  River  at  Reliance,  Tenn.,  1900-1913. 
Hiwassee  River  at  Charleston,  Tenn.,  1899-1902. 

Tusquitee  Creek  near  HayesviUe,  N.  C,  1907-1909. 

Valley  River  at  Tomotla,  N.  C,  1904-1909;  1914-1917.  • 

Nottely  River  near  Ranger,  N.  C,  1901-1905;  1914-1917. 

Toccoa  River  (head  of  Ocoee  River)  near  Dial,  Ga.,  1907-8;  1913- 

Toccoa  River  near  Morganton,  Ga.,  189&-1903;  1913- 

Ocoee  River  at  McCays  (Copper  Hill),  Tenn.,  1903-1913. 

Ocoee  River  at  McHaige,  Tenn.,  1917- 

Ocoee  River  at  Emt  Tenn.,  1913- 

Ocoee  River  at  Parksville,  Tenn.,  1911-1916. 
Big  Bear  River  near  Red  Bay,  Ala.,  1913- 
Elk  River  near  Elkmont,  Ala.,  1904-1908. 
Duck  River  at  Columbia,  Tenn.,  1904-1908. 

BBPOBTS  ON  WATBB  BESOUBOBS  OF  THE   OHIO  BIVBB  BASDf.' 

PUBLICATIONS  OP  UNITJiD  STATES   GEOLOGICAL  SURVEY. 

WATSH-SUPPLT  PAPSB8. 

Water-supply  papers  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stocklasts.  An  asterisk 
(*)  Indicates  that  this  stock  has  been  exhausted .  Many  of  the  papers  marked  in  this  way  may,  however, 
be  purchased  from  the  SuPKRmTKNDENT  op  DocxmENTs,  Washinoton,  D.  C.  Water-supply  pap«« 
are  of  octavo  size. 

*21.  Wells  of  northern  Indiana,  by  Frank  Leverett.    1899.    82  pp.,  2  pis.    (Con- 
tinued in  No.  26.) 

Discusses  by  coimtles  the  glacial  deposits  and  the  sources  of  well  waters;  gives  many  well 
sections. 

♦24.  Water  resources  of  the  State  of  New  York,  Part  I,  by  G.  W.  Rafter. ,  1899.    99 

pp.,  13  pis.    15c. 
♦25.  Water  resources  of  the  State  of  New  York,  Part  II,  by  G.  W.  Rafter.    1899. 

100  pp.,  12  pis.    15c. 
No.  24  contains  descriptions  of  the  principal  rivers  of  New  York  and  their  more  importaot 

tributaries,  and  data  on  temperature,  precipitation,  evaporation,  and  stream  flow. 

No.  25  contains  discussion  of  water-storage  projects  on  Genesee  and  Hudson  rivers,  poorer 

development  at  Niagara  Falls,  descriptions  and  early  history  of  State  canals,  and  a  chapter  od 

the  use  and  value  of  the  water  power  of  the  streams  and  canals:  also  brief  discussion  of  the  witer 

yield  of  sand  areas  of  Long  Island. 


>  For  stream-measurement  reports  sec  tables  on  p.  vi. 
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*26.  Weils  of  southern  Indiana  (continuation  of  No.  21),  by  Frank  Leverett.    1899. 
64  pp.    5c. 

Dboamet  by  ooantlw  the  gboift]  deposits  sod  the  souroes  of  well  wmter;  eootaliis  many  well 
seetioDS. 

♦44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
II  pis.    15c. 

Gives  elevatloiis  and  distances  along  rivers  of  the  United  States,  and  brief  descriptions 
at  manj  of  the  streams,  Inchidfaig  Ohio  Birer  and  a  noniber  of  its  tributaries. 

♦57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana) , 
by  N.  H.  Daiton.    1902.    60  pp.    5c. 

♦81.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska- Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

A  second,  revised,  edition  of  Noa.  57  and  61  w^fi  pobUshed  In  lOOS  as  Wate^Sopplj 
Faperl«(q.v.). 

S2.  Hydrography  of  the  southern  Appalachian  Motmtain  region,  Part  I,  by  H.  A. 
Preasey.    1902.    95  pp.,  25  pis.    15c. 

♦63.  Hydrography  of  the  southern  Appalachian  Mountain  region,  Part  II,  by  H.  A. 
Preasey.    1902.    pp.  96-190,  pis.  26-44.    15c. 

No8.<l2and63de80ribeina9eneral  way  the  moontains,  rivers,  cUmate,  forests,  soil,  ve^eta- 
tlon,and  mineral  resooroes  of  the  southern  Appalachian  Ifoontains,  and  then  discuss  in 
deteU  the  drainage  basins,  giving  for  each  an  account  of  the  physical  features,  rainfiEdl,  forests, 
miDerals,  transportation,  discharge  measurements,  and  water  powers.  Most  of  the  streams 
described  are  tributary  through  Tennessee  River  to  the  Ohio,  but  Part  II  (No.  63)  includes 
also  descriptions  of  several  streams  in  the  south  Atlantic  slope  and  eastern  Gulf  of  Mexico 
drainaga  basins. 

79.  Normal  and  polluted  waters  in  northeastern  United  States,  by  M.  O.  Leighton. 

1903.  192  pp.    10c. 

I>eflnes  essential  qualities  of  water  for  various  uses,  the  impurities  in  rain,  surface,  and 
ground  waters,  the  meaning  and  importance  of  sanitary  analj^ses,  and  the  principal  souroes  of 
pollution;  chiefly  "a  review  of  the  more  readily  available  records"  of  examination  of  water 
supplies  derived  from  streams  in  the  Merrimack,  Connecticut,  Hbusatonic,  Delaware,  and  Ohio, 
River  basins;  contains  many  analyses. 

91.  The  natural  features  and  economic  development  of  the  Sandusky,  Maumee, 
Muskingum,  and  Miami  drainage  areas  in  Ohio,  by  B.  H.  and  M.  S.  Flynn. 

1904.  130  pp.  10c. 

Describes  the  topography,  geology,  and  soils  of  the  areas  and  discusses  stream  flow,  dams, 
water  powers,  and  public  water  suppMee. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  C.  Murphy.    1904.    81 
pp.,  13  pis.    15c. 
Oontahis  notes  on  early  floods  in  Mississippi  Valley. 

102.  Contributions  to  the  hydrology  of  eastern  United  States,  1903;  M.  L.  Puller, 
geolc^ist  in  chaige.    1904.    522  pp.    30c. 

Contain  brief  reports  on  springs  and  wells  of  Alabama,  Georgia,  Tennessee,  and  Kentucky. 
The  reports  comprise  tabulated  well  records  giving  informatbn  as  to  location,  owner,  depth, 
yield,  head,  etc^  supplemented  by  notes  as  to  elevation  above  sea,  materials  penetrated,  tem- 
perature, vae  and  quality;  many  miscellaneous  analyses. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    See  152. 

Cites  statutcffy  restrictions  of  water  pollution  in  Alabama,  Indiana,  Illinois,  Kentucky« 
Maryland,  New  York,  Noith  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Virginia,  and  West 
Virginia. 

*107.  Water  powers  of  Alabama,  with  an  appendix  on  stream  measurements  in  Mis- 
aiflsippi,  by  B.  M.  Hall.    1904.    253  pp.,  9  pis.    20c. 

Oontafais  gage  heights,  rating  tables,  estimates  of  monthly  discharge  at  stations  on  Tallapoosa, 
Coosa,  Alabama,  Cahaba,  Black  Warrior,  Tomblgbee,  and  Tennessee  rivers  and  their  tribu- 
taries; gives  estimates  and  short  descriptions  of  water  powers. 
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110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Ftillcr. 
geologist  in  charge.    1905.    211pp.,  5  pis.    10c.    Contains: 

Water  resources  of  the  Middles boro-Harlan  regbn  of  southeastern  Kentucky,  by  Ueorge  H. 
Ashley.  Describes  topographic  features  of  the  area  and  the  water  supply  of  litddlesboxD  and 
Pineville. 

Water  resources  of  the  Co  wee  and  Pisgah  quadrangles,  North  Carolina,  by  Hoy  t  S.  Gale.  IHs- 
cusses  drainage,  spring,  and  waters  of  one  of  the  units  of  the  geobgio  atlas  of  the  United  States. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.     1905.    52  pp.,  4pl8.    5c. 

Contains  a  brief  report  on  the  topography,  drainage,  geok>gy,  and  the  pollutkm  of  wells  and 
streams  by  oil  waste  and  brine  in  an  area  drained  by  Mississinewa  Riyer,  a  tributary  of  the 
Wabash. 

♦114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge, 
1905.     285  pp.,  18  pis.    '25c. 
Contains  biief  reports  relating  to  Ohio  River  drainage  areas,  as  follows: 
Tennessee  and  Kentucky,  by  L.  C.  Glenn. 
Ohio,  by  Frank  Leverett. 
nUnois,  by  Frank  Leverett. 
West  Virginia,  by  M.  L.  Fuller. 
Indiana,  by  Frank  Leverett. 
North  Carolina,  by  M.  L.  Fuller. 
South  Carolina,  by  L.  C.  Olenn. 
Georgia,  by  S.  W.  MoCaUie. 
Alabama,  by  £.  A.  Smith. 

Each  of  these  reports  describes  the  geok>gy  of  the  area  in  its  relation  to  water  supplies,  notes 
the  principal  mineral  springs,  and  gives  list  of  pertinent  publications. 

115.  River  surveys  and  profiles  made  during  1903.  arranged  by  W.  C.  Hall  and 
J.  C.  Hoyt.    1905.    115pp.,4pls.     10c. 

Contains  results  of  surveys  made  to  determine  location  of  undeveloped  power  sites.  Gives 
elevations  and  distances  along  Hiwassee,  Nottely,  and  Tooooa  rivers. 

144.  The  normal  distribution  of  chlorine  in  the  natural  waters  of  New  York  and  New 

England,  by  D.  D.Jackson.    1905.    31  pp.,  5  pis.    10c. 

Discusses  common  salt  in  coast  and  Inland  waters,  salt  as  an  index  to  pollution  of  streams  and 
wells,  the  solutions  and  methods  used  In  chlorine  determinations,  and  the  use  of  the  nonnal 
chlorine  map;  gives  charts  and  tables  for  chlorine  in  the  New  En^and  States  and  New  York. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  "Water  resources  of  the  Nicholas  quadrangle.  West  Virginia,' '  by  George  H.  Ashley 
Describes  topography,  geology,  and  domestic  water  supply  of  the  hilly  region  in  central  West 
Virginia,  a  little  east  of  New  and  EAnawha  rivers. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  !Murphy  and  others. 
1905.    206  pp.,  18  pis.     15c. 

Describes  Wabash  River  flood,  Indiana,  causes  of  flood  discharge,  damage,  and  prevention 
of  damage;  also  the  drought  in  the  Ohio  River  basin,  its  causes  and  effects;  flood  in  Soottdale 
Valley,  caused  by  (allure  of  dam  on  Jacobs  Creek  (tributary  to  the  Ohio  through  Youghlogbenj 
River). 

*149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition  with 
additions,  by  N.  11.  Darton.    1905.    175  pp.     10c. 

Gives  by  States  (and  within  the  States  by  counties);  location,  depth,  diameter,  yield,  hei^t 
of  water,  and  other  valuable  information  concerning  wells  400  feet  or  more  in  depth;  includes 
all  wells  listed  in  Water-Supply  Papers  57  and  61;  mentions  also  principal  publications  relating 
to  deep  borings. 

•152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  £.  B.  Goodell.    1905.    149  pp.    10c. 

Cites  statutory  restriotkms  of  water  pollution  in  Alaharria,  IlBnois,  Indiana,  Kentucky, 
Maryland,  New  York,  North  OaroUna,  Ohfe,  Peoosylvaoia,  Teoneasee,  Viigtaija,  and  West 
Virginia. 
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lo9.  Summary  of  the  underground-water  reBourcen  of  Missiasippi.  by  A.  F.  ('rider 
and  L.  0.  Johnson.     1906.    86  pp.,  6  pis.    20c. 

Describes  geography,  topognphy,  wad  general  geology  of  the  Stat^ ;  discusses  the  source,  depth 
oX  penetnUloD,  rate  of  peroolation,  and  recovery  of  ground  waters;  artseian  requisites,  and 
speicial  eonditlons  In  the  Coastal  Plain  formations;  gives  notes  on  weUs  by  counties,  deep-well 
reoords,  and  selected  records  in  detail;  treats  of  sanitary  aspect  of  wells  and  gives  analyaes. 

*i62.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  (\  Mtuphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

Qives  accounts  of  floods  on  Allegheny  and  Ohio  rivers,  and  estimates  of  flood  discharge  and 
(reqomcy  on  Honongahela,  Youghlogheny,  and  Tennessee  rivers. 

•164.  Underground  waters  of  Tennessee  and  Kentucky  west  of  Tennessee  River  and 
of  an  adjacent  area  in  Illinois,  by  L.  0.  Glenn.     1906.     173  pp.,  7  pis.    25c. 

Deeciibes  static  level  and  uses  of  waters,  artesian  conditions,  and  source  and  properties  of 
ground  water;  discusses  topography,  geology,  and  water  resources  by  counties;  gives  logs  of 
wells,  analyses  of  waters,  and  bibliography  of  most  important  reports. 

*m.  Water  reBources  of  Georgia,  by  B.  M.  and  M.  R.  Hall.  1907.  342  pp.,  1  pi. 
50c. 

Describes  topographic  and  geologic  features  of  the  State;  discusses  by  drainage  Itasins  .stream 
flow,  river  surveys,  and  water  powers. 

*233.  Water  resources  of  the  Blue  Grass  region,  Kentucky,  by  G.  (\  Matson,  with  a 
chapter  on  the  quality  of  the  waters,  by  Chase  Palmer.     1909.    223  pp.,  3 

I  plfl.     20c. 

I  Describes  the  geologic  formations,  physiographic  features,  soils,  and  surface  waters  of  the 

I  region;  thesouroe,oaDditioosofoccurrence,amountand  recovery*  ofthe  ground  waters, collection 

and  storage  of  rain  water,  municipal  water  supplies,  and  conditions  in  rac  h  oountsr;  discusses 

I  imder  **  Quality  "  the  industrial  usii  of  the  water,  comparative  haidness ,  and  mineral  and  table 

I  waters;  many  analyses. 

!     236.  The  quality  of  sur^e  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.     1909.     123  pp.     10c. 

Describes  collection  of  samples,  method  of  examination,  preparation  of  solution.H.  accuracy  of 
estimates,  and  expression  of  analytical  results;  gives  results  of  analjrses  of  waters  of  Allegheny, 
Cmnberland,  Kentucky,  Miami,  Wabash,  and  Tennessee  rivers  and  some  of  their  tributaries . 

*239.  The  quality  of  the  surface  waters  of  Illinois,  by  W.  D.  Collins.  1910.  94  pp., 
3  plfl.    10c. 

Discusses  the  natural  and  economic  features  that  determine  the  charac-ter  of  the  streams; 
describes  the  larger  drainage  basins  and  the  methods  of  collecting  and  analyzing  the  samples 
of  water,  and  discusses  each  river  in  detail  with  reference  to  its  source,  course,  and  quality  of 
water;  includes  short  chapters  on  municipal  supplies  and  industrial  uses. 

254.  The  underground  waters  of  north-central  Indiana,  by  S.  R.  Capps,  with  a  chapter 
on  the  chemical  character  of  the  waters,  by  R.  B.  Dole.     1910.    279  pp., 

7  pis.    40c. 

Describes  relief,  drainage,  vegetation,  soils,  and  crops,  industrial  development,  and  geologic 
fonnations;  source,  movements,  occurrence  and  volume  of  ground  water:  methods  of  well  con- 
stnxtion  and  lifting  devices:  discusses  in  detail  for  each  county  surface  features  and  drainage; 
geology  and  ground  water,city ,  village ,  and  rural  supplies ,  and  0ves  records  of  wells  and  analyses 
of  waters.  Discusses  also,  under  chemical  character,  methods  of  analyses  and  expression  of 
results,  mineral  constituents,  effect  of  the  constituents  on  waters  for  domestic,  industrial,  and 
medicinal  uses,  methods  of  poriflcation,  chemical  composition;  many  analyses  and  field  assays 

259.  The  underground  waters  of  southwestern  Ohio,  by  M.  L.  Fuller  and  F.  G.  Clapp, 
with  a  discussion  of  the  chemical  character  of  the  waters,  by  R.  B.  Dole. 
1912.     228  pp.,  9  pis.    36c. 

Describes  the  topography,  climate,  and  geology  of  the  region,  the  water-bearing  formations, 
the  source,  mode  of  occurrence,  and  head  of  the  waters,  and  municipal  supplies;  gives  details  by 
counties;  discussesin  supplement,  under  chemical  character,  method  of  analyses  and  expression 
of  results,  mineral  constituents,  effect  of  the  constituents  on  waters  for  domestic,  industrial,  or 
medicinal  uses,  methods  of  purification,  chemical  composition;  many  analyses  and  field  assays. 
The  matter  in  the  supplement  was  also  published  in  Water-Supply  Paper  2&i  (The  underground 
waters  of  north-central  Indiana). 
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334.  The  Ohio  Valley  flood  of  March- April,  1913  (including  comparisons  with  some 
earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.  1913.  96  pp.,  22  pis- 
20c. 

Although  relating  specifically  to  floods  in  the  Ohio  Valley,  this  report  diacusses  also  the  canses 
of  floods  and  the  prevention  of  damage  by  floods. 

♦364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  spring  and  well  waters  from  Pennsylvania,  West  Virginia,  KentuHty, 
Tennessee,  and  Illinois,  and  of  mine  waters  from  Ducktown,  Tenn. 

AOirUAL  RXP0RT8. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  separate  forms. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk  {*) 
indicates  that  thisstock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  purchased 
from  the  Supimmtembkut  or  Documsnts,  Washinoton,  D.  C. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  ♦Pt.  II.  Accompanying 
papers,  pp.  xx,  597,  73  pis.    $2.10.    Contains: 

*The  potable  waters  of  the  eastern  United  States,  by  W.  J.  McOee,  pp.  1-47.  Discusses  d^ 
tern  water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  weUs. 

Seventeenth  Annual  Report  of  the  United  States  (Jeological  Survey,  1895-96,  Charles 
D.  Walcott,  Director.  1896.  3  parts  in  4  vols.  *Pt.  II.  Economic  geology 
and  hydrography,  pp.  xxv,  864,  113  pis.    $2.35.    Contains: 

*The  water  resources  of  Illinois,  by  Frank  Leverett,  pp.  095-840,  pis.  106  to  113.  Describes 
the  physical  features  of  the  State,  and  the  drainage  basins,  incltiding  tributaries  of  the  Mls- 
siasippi  in  western  Illinois,  and  tributaries  of  ibi  Wabash;  discusses  the  rainCall  and  run-off, 
navigable  waters  and  water  powers,  the  wells  supplying  water  for  rural  districts,  and  artesian 
wells;  contains  tabulated  artesian  well  data  and  water  analyses. 

Eighteenth  Annual  Report  of  the  United  States  Geological  Survey,  1896-97,  Charles 
D.  Walcott,  Director.  1897.  (Pts.  II  and  III,  1898.)  5  parts  in  6  vols. 
*Pt.  IV,  Hydrography,  pp.  x,  756,  102  pis.    $1.75.    Contains: 

*The  water  resources  of  Indiana  and  Ohio,  by  Frank  Leverett,  pp.  419-^560,  pis.  3S  to  37. 
Describes  the  Wabash,  Whitewater,  Great  Kiami,  Little  Miami,  Scioto,  Hocking,  HuskinguiD, 
and  Beaverrivors  and  lesser  tributaries  of  the  Ohio  in  Indiana  and  Ohio,  the  streams  dischargliig 
Into  Lake  Erie  and  Lake  Michigan,  and  streams  flowing  to  the  upper  Mississippi  through  tbe 
Illinois;  discusses  shallow  and  drift  wells,  the  flowing  wells  from  the  drift  and  deeper  artesian 
wells, and  gives  records  of  wells  at  many  of  the  cities;  describes  the  mineral  springs,  and  gives 
analyses  of  the  waters;  contains  also  tabulated  lists  of  cities  using  surf^M»  waters  for  waterworks, 
and  of  cities  and  villages  using  shallow  and  deep  well  waters;  discusses  the  source  and  quality 
of  the  dty  and  village  supplies;  and  gives  precipitation  tables  for  various  points. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  and  V,  1899.)  6  parts  in  7  vols. 
and  separate  case  for  maps  with  Pt.  V.  *Pt.  IV,  Hydrography,  pp.  viii,  814, 
118  plates.    $1.85.    Contains: 

*The  rock  waters  of  Ohio,  by  Edward  Orton,  pp.  633-717,  pis.  71  to  73.  Describes  the  principal 
geologic  formations  of  Ohio  and  the  waters  from  the  different  strata;  discusses  the  flowing  wells 
at  various  points  and  the  artesian  wells  of  pre^ladal  channels  in  Allen,  Auglaiie,  and  Mercer 
counties;  discusses  city  and  village  sui>plies;  gives  analyses  of  waters  from  various  formatioos. 

KOVOORAPHS. 

Monographs  are  of  quartosize.  They  are  not  distributed  free,  but  may  be  obtained  from  the  Qeologloftl 
Survey  or  from  the  Buperintekdent  or  Documents,  Washington.  D.  C,  at  the  prices  Indicated.  As 
asterisk  (*)  indicates  that  the  Survey's  stock  of  the  paper  is  exhausted. 

41.  Glacial  formations  and  drainage  features  of  the  Erie  and  Ohio  basins,  by  Frank 
Leverett.    1902.    802  pp.,  26  pis.    $1.75. 

Treats  of  an  areacxtending  westward  from  Oenessee  Valley  in  New  York  across northwettem 
Pennsylvania  and  Ohio,  central  and  southern  Indiana,  and  southward  from  Lakes  Ontario  and 
Brie  to  the  vicinity  of  Allegheny  and  Ohio  rivers. 
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P&OFB88IOirAI.  PAPBB8. 

ProfiBBsianal  papers  are  distiibated  free  by  the  Geological  Survey  as  loii«  as  its  stock  lasts.  An  asterisk 
(*)  inficBtes  that  this  stock  has  been  exhaasted.  Many  of  the  papers  marked  with  an  asterisk  may,  how- 
ew,  bto  porehased  from  the  Stjrkintindkkt  or  Documkkts,  Washinoton,  D.  C.  Protesional  papers 
■eofooarto  size. 

•87.  Tlie  southern  Appftlachian  forests,  by  H.  B.  Ayree  and  W.  W.  Aahe.    1905.    291 
pp.,  37  plfl.    80c. 

Describes  the  relief,  drainage,  climate,  natural  resouices,  scenery,  and  water  supply  of  the 
southern  Appaladiian  forests,  the  trees,  shrubs,  and  rate  of  growth;  gives  details  oanceraing 
forests  by  drainage  basins,  Inchiding  New,  J^lston  (southern  tributaries  of  South  Fork  only) 
Watauga,  NoUchuoky,  French  Broad,  Pigeon,  Little  Tennessee,  Biwassee,  Tallulah-Chatooga 
Toocaway,  Saluda,  and  Fhrst  and  Second  Broad  rivers,  Catawba  and  Yadddn  rtveis,  describing 
many  of  the  tributaries  of  each  of  the  master  streams. 
*72.  Denudation  and  eroeion  in  the  Bouthem  Appalachian  r^on  and  the  Monongahela 
basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    36c. 

Describes  the  topography,  geology,  drainage,  fore8ts,olimate  and  population,  and  transporta- 
tioo  fjacilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power  develop- 
ment  to  erosicHi  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details 
of  oooditioos  in  Holston,  Nolichucky,  French  Broad,  Little  Tennessee,  and  Hlwassee  river 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa-Alabama  system,  Chatta- 
hoochee, Savannah,  Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monongahela  rivers. 

BULLETINS. 

An  asterisk  (*)  indicates  that  the  Geological  Survey's  stock  of  the  paper  is  exhausted.  Many  of  the 
papcfs  80  marked  may  be  purchased  from  the  SxTPnuNTEKPEMT  or  Docuiiknts,  Washington,  D.  C. 
BcUetins  are  of  octavo  sixe. 

*264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  ('. 
Veatch.     1905.    106  pp.     10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  owners  of  oil,  gas,  and  water 
weUs,and  to  the  geologist;  describes  the  general  method  of  work;  gives  tabulated  records  of  wells 
in  Ulinois,  Indiana,  New  York,  Ohio,  Pennsylvania,  Tennessee,  West  Virginia,  and  Kentucky, 
am}  detailed  records  of  wells  in  Delaware  and  lay  counties,  Ind.;  Greene,  Warren,  and  Wash- 
ingtoQ  counties.  Pa.;  and  Kanawha,  Ritchie,  and  Wetzel  counties,  W.  Va.  These  records 
were  selected  because  they  give  definite  stratiflraphic  infonnation . 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.     299  pp.    25c. 

Gives  an  account  of  progress  in  the  collection  of  well  records  and  samples;  contains  tabulated 
records  of  wells  in  Alabama,  Illinois,  Indiana,  Kentucky,  New  York,  Ohio,  Pennsylvania, 
Tenzie^see,  Virginia,  and  West  Viigink^  and  detailed  records  of  wells  in  Madison  County,  Ala., 
c^wford  County, HI.;  Delaware,  Martin,  Randolph,  and  Vanderburg  counties,  Ind.;  Hopkins 
and  Metcalfe  counties,  Ky.;  Hocking,  Noble,  Tuscarawas,  and  Wayne  counties,  Ohio;  Arm- 
strong, Greene,  Somerset,  Warren,  and  Washington  counties,  Pa.;  and  Cabell,  Harrison, 
Marion,  Monongalia,  Wayne,  and  Wetzel  oountice,  W.  Va.  The  wells  of  which  detailed  records 
are  given  were  selected  because  they  afford  definite  stratigraphic  information. 

GEOLOOIC  FOLIOS. 

Under  ^e  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  boimded  by  certain  meridians  and 
piuallels,  and  these  quadrangles,  ^ddch  number  several  thousand,  are  separately 
«inreyed  and  mapped.^  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
Qu^  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  iolioe  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folk)  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
gwlogy,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.    The  text  explains  the  maps  and  describes  the  topographic 

'  Indez  maps  showing  areas  in  the  Ohio  River  basin  covered  by  topographic  maps  and  by  geologic  folios 
vili  be  mailed  on  receipt  of  request  addressed  to  the  Director,  U.  S.  Geological  Survey,  Washington,  D.  C. 
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and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
ghowB  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills  and 
valleys  and  the  height  above  eea  level  of  all  points  in  the  quadrangle.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  struc- 
timd-geology  map  shows  the  relations  of  the  rocks  to  one  another  imderground.  Tlie 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  c(Hnmercially 
valuable.  The  artesian-water  map  shows  the  depth  tQ  undeigroimd-water  horizons. 
Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions  in 
the  areas  mapped  warrant  their  publication.  The  folios  are  of  special  interest  to 
students  of  geography  and  geology  and  are  valuable  as  guides  in  the  development 
and  utilization  of  mineral  resoiurces. 

The  folios  nmnbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Geologic«d  Survey  building  May  18,  1913,  the  stock  of  geologic  folios  was  more 
or  less  damaged  by  fire  and  water,  but  many  of  the  folios  were  usable.  Tliey  are 
sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale  orders. 
This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints);  also  to 
the  library  edition  of.  folio  186.  The  library  edition  of  folios  185,  187,  and  higher 
nimibers  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually 
large  amoimt  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio  185  and  higher 
nimibers  sell  for  50  cents  a  copy,  except  folio  193,  which  sells  for  75  cents  a  copy. 
A  discount  of  40  per  cent  is  allowed  on  an  order  for  folios  or  for  folios  together  with 
topographic  maps  amounting  to  $5  or  more  at  the  retail  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  folios 
in  the  following  list  contain  also  brief  discussions  of  the  undergroimd  waters  in 
connection  with  the  economic  resources  of  the-  areas  and  more  or  less  information 
concerning  the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  in  exhausted. 
*16.  Enoxville  folio,  Tenneesee-North  Carolina. 
*67.  Danville  folio,  Xllinois-Indiana. 

Discusses  the  shallow  dug  or  open  wells,  the  tubular  wells,  and  the  flowing  wells;  gires  also 
tabulated  data  oonoeming  depth,  head,  water-bearing  bed,  etc,  of  the  wells  In  the  quadrangle. 

84.  Ditney  folio,  Indiana.    5c. 
90.  Cranberry  folio.  North  Carolina-Tennessee. 
102.  Indiana  folio,  Pennsylvania.     5o. 

Indicates  promising  localities  for  artesian  water. 
105.  Patoka  folio,  Indiana-Illinois.    5r. 

Discusses  the  water  supply  of  the  streams,  springs,  wells,  cisterns,  and  artificial  pond*. 
*121.  Waynesburg  folio,  Pennsylvania. 
123.  Elders  Ridge,  Pennsylvania.    5c. 
*124.  Mount  Mitchell,  North  Carolina-Tennessee. 

Describes  water  powers  and  the  various  sources  of  ^-ator  used  for  industrial  and  domestic 
supplies. 

*144.  Amity,  Pennsylvania. 

Gives  a  brief  discussion  of  the  water  supply  of  the  tovm  of  M  ushiugton. 
*146.  Rogersville,  Pennsylvania. 
*147.  Pisgah,  North  Carolina-South  Carolina. 
*151.  Roan  Mountain,  Tennessee-North  Carolina. 
*160.  Accident-Grantsville,  Mary  land-Pennsylvania- West  Virginia. 

Notes  possibility  of  obtaioJng  artesian  water. 
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172.  Warren,'  PeniiBylvania-New  York.    5c. 
•174.  Johnistowii/  Pennsylvania.    5c. 

Describes  the  city  water  supply  at  Johnstown  and  tbe  water  resooroes  of  the  qnadrangle 
IngeneraL 

176.  Sewiddey,  Pennsylvania.    5c. 
*177.  Bmgettstown-Cam^e,^  Pennsylvania. 
Contains  partial  well  reoords.' 

IBO.  ClayBviUe,  Pennsylvania.    5c. 
1S4.  Eenova,  Kentucky- West  Virginia-Ohio.    5c. 
187.  Ellijay,  Georgia-North  Carolina-Tennessee.    25c. 
Contains  brief  paragraph  on  water  power. 

189.  Bamesboro-Patton»  Pennsylvania.    25c. 

197.  Columbus,  Ohio.    Library  edition,  25c.;  octavo  edition,  50c. 

Gives  brief  desortption  of  the  water  supply  of  Cohimbus  and  analyses  of  the  mineral  content 
of  the  water  of  Scioto  River. 

MISCELLANEOUS  BEPOBTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources  of 
the  various  sections  of  the  coimtry.  Notable  among  those  pertaining 
to  the  Ohio  River  basin  are  the  reports  of  the  Chief  of  Engineers, 
United  States  Army;  the  State  geological  surveys  of  Alabama,  Illi- 
nois, Kentucky,  North  Carolina,  Tennessee,  and  Virginia;  the  Illinois 
Water-Supply  Commission  and  the  Rivers  and  Lakes  Commission  of 
DHnois;  the  New  York  State  Conservation  Commission  and  State 
Water-Supply  Commission;  the  Water-Supply  Commission  of  Penn- 
sylvania and  the  Pittsburgh  Flood  CoDMnission;  and  the  water-power 
report  of  the  Tenth  Census  (vol.  17).  The  foDowing  reports  deserve 
special  mention. 

The  MiaeriaHippi  and  Ohio  rivers,  by  Charles  H.  Ellet.    1853. 

Report  upon  the  physics  and  hydraulics  of  the  Mississippi  River,  by  A.  A.  Hum- 
phreys and  H.  L.  Abbot.    1861. 

Preliminary  report  on  a  part  of  the  water  powers  of  Alabama,  by  B.  M.  Hall:  Ala- 
bama Geol.  Survey  BulL  7, 1903. 

The  imderground  water  reeooroes  of  Alabama,  by  Eugene  A.  Smith:  Alabama  Geol. 
Survey  Mon.  6, 1907. 

Preliminary  report  on  a  part  of  the  water  powers  of  Georgia,  compiled  by  B.  M.  Hall: 
Georgia  Geol.  Survey  BulL  3  A,  1896. 

Preliminary  report  on  the  undergroimd  waters  of  Georgia,  by  S.  W.  McCallie: 
Georgia  Geol.  Survey  Bull.  15, 1908. 

Tlte  mineral  content  of  Illinois  waters,  by  Edward  Bartow,  J.  A.XJdden,  S.  W.  Parr, 
tod  George  T.  Pahner:  Hlinois  State  Geol.  Survey  Bull.  10, 1909. 

Cheniical  survey  of  the  waters  of  Illinois,  report  for  the  years  1897-1902,  by  A.  W. 
Pahner,  with  Geology  of  Illinois  as  related  to  its  water  supply,  by  Charles  W.  Rolfe: 
University  of  Illinois  publications. 

Chemical  and  biological  survey  of  waters  of  Illinois,  by  Edward  Bartow:  University 
of  lUinob  publications  3,  6,  7, 1906-1909. 

1  Issued  in  two  editions.    (See  p.  xviii)    Specify  which  edition  is  wanted. 
>  Library  edition  out  of  stock. 
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Beport  upon  the  prevention  of  overflow  of  Little  Wabash  and  Skillet  Fork  riven, 
by  W.  J.  McEathron  and  L.  L.  Hidinger.    Rivers  and  Lakes  Commission,  1911. 

Papers  on  the  water  power  of  North  Carolina,  a  preliminary  report  by  Geoirge  F. 
Swain:  North  Carolina  Geol.  Survey  Bull.  8, 1899. 

Report  of  the  investigations  into  the  purification  of  the  Ohio  River  water  for  the 
improved  water  supply  of  the  city  of  Cincinnati,  Ohio;  made  by  the  board  of  trustees, 
commissioners  of  waterworks,  Cincinnati,  1899. 

Progress  report  on  a  plan  of  sewerage  for  the  city  of  Cincinnati,  1912-13. 

The  mineral  waters  of  Indiana,  their  location,  origin,  and  character,  by  W.  S. 
Blatchley:  Indiana  Dept.  Geology  and  Nat.  Res.  Twenty-sixth  Ann.  Rept,  1901. 

Report  on  the  value  of  the  Dix  River  as  a  source  of  water  power,  by  August  F. 
Foerste,  and  Supplementary  report  on  Dix  River,  by  August  F.  Foerste:  Kentucky 
Geol.  Survey  BuU.  21, 1912. 

Undergroimd  waters  of  Mississippi,  a  preliminary  report,  by  W.  N.  Lpganand  W.  R. 
Perkins:  Mississippi  Agr.  Exper.  Sta.  Bull.  89. 

Hydrology  of  the  State  of  New  York,  by  Geoige  W.  Rafter:  New  Yori  State  Mub. 
Bull.  85, 1905. 

A  report  to  the  mayor  and  city  council  on  flood  protection  for  the  dty  of  Columbus, 
Ohio,  1913. 

Report  of  the  filtration  commission  of  the  cjty  of  Pittsburgh,  Pa.,  1899. 

The  water  powers  of  Tennessee,  by  J.  A.  Switzer,  including  a  report  on  Doe  River, 
by  A.  H.  Horton:  Tennessee  Geol.  Survey  Bull.  17,  1914. 

Hydrography  of  Virginia,  by  N.  C.  Grover  and  R.  H.  Bolster:  Viiginia  Geol.  Survey 
BuU.  3, 1906. 

Surface  water  supply  of  Virginia,  by  G.  C.  Stevens:  Virginia  Geol.  Survey  BulL 
10,1916. 

Report  of  the  Secretary  of  Agriculture  in  relation  to  the  forests,  rivers,  and  moun- 
tains of  the  Southern  Appalachian  region:  57th  Congress,  let  sess.,  S.  Doc.  84,  1902. 

Many  of  these  reports  can  be  obtained  by  applying  to  the  several 
commissions,  and  most  of  them  can  be  consulted  in  the  public  libra- 
ries of  the  larger  cities. 
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INTEBEST. 

The  following  list  comprises  reports  not  readily  classifiable  by 
drainage  basins  and  covering  a  wide  range  of  hydrologic  investiga- 

tioDS* 

WATZB-SXJPPLT  PAPBB8. 

*1.  PmnpiDg  water  for  irrigation,  H.  M.  Wilson.    1896.    67  pp.,  9  pis. 

DgBcrlbes  pmnpg  and  motive  -powers,  windmllh,  water  wheels,  and  various  Idnda  of  engines; 
also  storage  reservoirs  to  retain  pumped  water  ontil  needed  for  irrigation. 

•3.  Sefwage  irrigation,  by  G.  W.  Bafter .    1897 .    100  pp. ,  4  pis.    (See  Water-Supply 
Paper  22.)    10c. 

niscusses  methods  of  sewage  disposal  by  intermittent  fUtration  and  by  Irrigation;  describes 
ntfHsatiofn  of  sewage  in  Germany,  England,  and  France,  and  sewage  poriflcation  in  the  United 
States. 

•8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Gives  resolts  of  experimental  tests  of  windmills  daring  the  summer  of  1806  in  the  vicinity 
of  Garden,  Kans.;  describes  instroments  and  methods  and  draws  oonchisknis. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91pp.,  1  pi. 
Disoosses  efBdenoy  of  pumps  and  water  lifts  of  various  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Inchides  tables  and  descriptions  of  wind  wheels,  compares  wheels  of  several  types,  and 
discusses  results. 

*22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sumd  of  Water-Supply  Paper  3;  discusses  pollution  of  certain  streams,  experiments 
on  purification  of  factory  wastes  in  ICassadhusetts,  value  of  commercial  fettUIzers,  and  describes 
American  sewage-disposal  plants  by  States;  contains  bibliography  of  publications  relating  to 
sewage  utilization  and  disposal. 

*41.  The  windmill:  Its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Murphy.    1901. 
72  pp.,  14  pis.    5c. 

*42.  The  windmill:  Its  efficiency  and  economic  use.  Part  II,  by  E.  C.  Murphy.  1901. 
75  pp.  (7a-147),  2  pis.  (1^16).     10c. 
Nob.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  of  various  types. 

*43.  Conveyance  of  water  in  irrigation  canals,  flimaes,  and  pipes,  by  Samuel  Fortier. 
1901.    86  pp.,  15  pis.     15c. 

*^.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.  15c. 

Describes  the  methods  used  by  the  Survey  in  1001-2.    (See  also  Nos.  64, 94,  and  95.) 

*W.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 
flow  and  compares  results  obtained  with  the  different  instruments  and  methods;  describes  also 
experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  enlarged 
edition  published  as  Water-Supply  Paper  95. 

*67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.    1902.    106  pp.,  8  pis. 
15c. 

Discusses  origin,  depth,  and  amount  of  ground  waters;  permeability  of  rocks  and  porosity 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  water;  suriace  and  deep  zones  of  tfow,  and 
recovery  ol  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and  position 
of  the  water  table;  gives  simple  methods  of  measuring  yields  of  flowing  wells;  describes  artesian 
wells  at  Savannah,  Ga. 

XXI 
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72.  Sewage  pollution  in  the  metropolitan  area- near  New  York  City  and  itB  effect 
on  inland  water  reeources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pie.     10c. 
Defines '' nornuU '' and  <'p<^ated '' waters  and  dlscosses  the  damagoB  resoltixig  Ih^ 
•80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.     10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  giw  rain- 
fall, run-ofl,  and  evaporation  formulas;  discusses  effects  of  forests  on  rainfall  and  run-ofl. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  Reclamation  Service,  with  accom- 
panying papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361  pp. 
25c.  [Requests  for  this  report  should  be  addressed  to  the  United  States 
Reclamation  Service.] 

Contains,  the  following  papers  of  more  or  less  general  interest: 

Limits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Correct  design  and  stability  of  high  masonary  dams,  by  George  Y.  Wisner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippinoott. 

The  use  bf  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.  1904.  76  pp.,  3  pis.  10c. 
Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream  flow  by  current 
meters.   (See  also  No.  95.) 

*95.  Accuracy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 

1904.  169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  different  instruments  and  methods.   (See  also  No.  94.) 
•103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.     1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  Which  antipollution  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  soc^tbe 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  6  pis.    10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicated  by  its 
title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  S.  SUchter. 

The  California  or  ''stovepipe"  method  of  well  construction,  by  Charles  8.  Slichter. 

Approximate  methods  of  measuring  the  yield  of  flowing  wells,  by  (Charles  S.  Sliditer. 

Corrections  necessary  In  accurate  determination  of  flow  from  vertical  well  casings,  from  notes 
furnished  by  A.  N.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Qa.,  by  6.  W.  MoCallie. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  describes  the 
manufacture  of  strawboard  and  gives  results  of  various  experiments  in  disx>osing  of  the  waste. 
The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region  aboot 
Marion,  Ind.,  the  contamination  of  rock  wells  and  of  streams  by  waste-oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  chaige. 

1905.  ^85  pp.,  18  pis.    25c. 

Contains  report  on  "  Occurrence  of  underground  waters,"  by  M.  L.  Fuller,  discussing souroes, 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
formations,  recovery  of  water  by  springs,  welLs,  and  pumps,  essential  conditions  of  artesian  flows, 
and  general  conditions  affecting  ground  waters  in  eastern  United  States. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 
Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.   *253  pp.    15c. 
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120.  Biblkgraphic  review  and  index  of  papers  relating  to  underground  waters  pub- 
lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.    128  pp.    10c. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.W.Johnson.    1905.    55  pp.    5c. 

D«flzies  and  classifies  undergrouzid  waters,  gives  oommon-Iaw  rules  relating  to  their  use,  and 
cites  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  imderground  waters,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in 
Rio  Hondo,  San  Gabriel,  and  Mohave  River  vallejrs,  Calif.,  and  on  Long  Island,  N.  Y.;  gives 
results  of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  oonstruo- 
tion. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61  pp.,  4  pis.    5c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  into  driDed  wells,  by  Robert  E.  Horton.  Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 

Construction  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  c<)nference  of  engineers  of  the  Reclamation  Service  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15c.  [Requests  for  this  report  should  be  addressed  to  the  United 
States  Reclamation  Service.] 

Contains  brief  account  of  the  organization  of  the  hydrographic  (water  resources]  branch  and 
the  Reclamation  Service,  reports  of  conferences  and  conunittees,  circulars  of  ifistruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  techinical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  below 
(scope  indicated  by  title)  are  of  more  or  less  general  interest : 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Ccdlection  of  stream-gaging  data,  by  N.  C.  Orover. 

Diamond-drill  methods  by  G.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  conceming  basins  of  streams  gaged,  by  R.  E.  Horton, 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  £.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Lelghton. 

Necessity  of  draining  irrigated  land,  by  Thomas  H.  Means. 

Alkali  soils,  by  Thomas  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  £.  C.  Murphy. 

sating  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  of  current-meter  gaging  stations  during  the  frozen  season,  by  F.  H.  Tillinghast. 

147.  Destructive  floods  in  United  States  in  1894,  by  E.  C.  Murphy  and  others.  206 
pp.,  18  pis.    15c. 

Contains  a  brief  account  of  "A  method  of  computing  cross-section  area  of  waterways,"  includ- 
ing formulas  for  maximum  discharge  and  areas  of  cross  section. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Soope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  0.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  color,  iron, 
chlorides,  and  hardness  in  connection  with  the  studies  of  the  quality  of  water  in  various  parts 
of  the  United  States. 
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*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
second  edition,  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  weUs,  with  special  reference  to  Long  Island, 
N.  Y.,  by  A.  C.  Veatch.  ^  1906.    83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuatians  due  to  rainlall  and  evaporation,  t)arometric  changes, 
temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  changes,  effects  of  settleoient, 
irrigation,  dams,  ground-water  developments,  and  to  indetenninate  causes. 

*160.  Underground-water  papers;  M.  L.  Fuller,  geologist  in  chaige.  1906.  104  pp., 
Ipl. 

Gives  account  of  work  in  1905,  lists  of  publications  relating  to  ground  waters,  and  coDtaiu 
the  following  brief  reports  of  general  interest: 

Significance  of  the  term  "artesian,^'  by  Myron  L.  Fuller. 
Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 
Total  amount  of  free  water  in  the  earth's  crust,  by  Ms^ron  L.  Fullw. 
Use  of  fluorescein  in  the  study  of  underground  water,  by  R.  B.  Dole. 
Problems  of  water  contamination,  by  Isaiah  Bowman. 
Tustapoes  of  improvement  of  water  in  wells,  by  Ityion  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  £.  0.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  Bibliographic  review  and  index  of  underground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
Scope  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  ef&oents  oo 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp., 
2  pis.    20c. 
Scope  indicated  by  title. 

^185.  Investigations  on  the  purification  of  Boston  sewage,  *  *  *  with  a  history  of 
the  sewage  problem,  by  C.-E.  A.  Wioslow  and  E.  B.  Phelps.  1906.  163 
pp.    25c. 

Discusses  composition,  disposal,  purification,  and  treatment  of  sewages  and  teodendeein 
8ewage<lispo6al  practice  in  England,  Germany,  and  the  United  States;  describes  character  of 
crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  purifi- 
cation  in  intermittent  sand  filtration  and  coarse  material;  gives  bibliography. 

*186.  Stream  pollution  by  acid-iron  wastes:  a  report  based  on  investigations  made  at 
Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  pollution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  resulting  Utigation;  dis* 
cusses  effect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copperas  from 
acid-iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Bairows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi. 
Scope  indicated  by  title. 

*189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  studies  of 
amounts  and  character  of  water  used,  raw  mkterial  and  finished  product,  and  mechanical 
filtration. 

*194.  Pollution  of  Ulioois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  The  State  of  XUinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.    1907.    869  pp., 
2  pis. 
Scope  indicated  by  amplification  of  title. 
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*200.  Weir  experiments,  coefficients,  and  foimulaa  (revision  of  paper  No.  150),  by 
R.  E.  Horton.    1907.    195  pp.,  38  pis.    35c. 
Scope  indicated  by  tiUe. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelps.    1908.    37  pp.,  1  pi.    10c. 

Describes  manufactare  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
ing to  soggest^ons  as  to  methods  of  preventing  stream  pollation. 

•229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putresdbility  and  stability  of  sewage  effluents,  by  E.  £.  Phelps.    1909.    91 
pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*234.  Pai>er8  on  the  conservation  of  water  resoiurces.    1909.    96  pp.,  2  pis.    15c. 

CoDtains  the  following  papers,  whose  scope  is  ixMfloated  by  their  titles:  DistrfbntioQ  of  rain- 
fall, by  Henry  Gannett;  Floods,  by  H.  O.  Leighton;  Developed  water  powers,  oomirfled  under 
the  direction  of  W.  H.  Steuart,  with  discussion  by  1£.  O.  Leighton;  Undeveloped  water  powers, 
by  U.  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  MendenhaU; 
Dgpodatioo,  by  B.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas,  by  H.  N.  Parker. 

*2^.  The  purification  of  some  textile  and  other  factory  wastes,  by  Hennan  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  bleaching 
cotton  piece  goods,  and  manufacture  of  oleomargarine,  fertiliser,  and  glue. 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I.— Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  method  of  examination,  preparation  of  solutions,  accuracy 
of  estimates,  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Een^ 
Tavemier  and  M.  0.  Leighton.    1910.    161  pp.    15c. 

Discusses  faydraulio  power  and  irrigation,  French,  Italian,  and  Swiss  legislation  relative  to 
tlie  development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work  of 
boveaa  of  hydranlios  and  agricultural  improvements  of  the  French  department  of  agriculture, 
and  gives  r^snmd  of  Federal  and  State  water-^wer  legislation  in  the  United  States. 

•255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    15c. 
Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  different 
materials;  springs,  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  yield,  rela- 
tive cost,  protection,  and  safety;  advantages  and  disadvantages  of  dstems  and  combination 
weUs  and  cisterns. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall,  water-bearing  rocks,  amount  of 
ground  water,  artesian  conditions,  and  oil  and  gas  bearing  formations;  gives  history  of  well 
drilling  in  Asia,  Europe,  and  the  United  States;  describes  in  detail  the  various  methods  and 
the  machinery  used;  discusses  loss  of  tools  and  geologic  diiBculties;  contamination  of  well  water 
and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  costs  of  sinking 
wells. 

•258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    135  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  indicated  by  titles)  of  general  interest: 
Drainage  by  wells,  by  M.  L.  Fuller, 
freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
I\)Ilution  of  underground  waters  in  limestone,  by  G.  C.  Matson. 
Protection  of  shallow  wells  in  sandy  deposits,  by  K.  L.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller. 
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274.  Some  stream  waters  Qi  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analjrtioal  work,  and  methods  of  analyses;  flfytww 
soap-oonsmning  power  of  waters,  water-softening,  boiler  waters,  and  waters  for  lnigatiaai. 

♦315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp.,  8 
pis.    10c. 

I>iscasse8  ground,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks  sys- 
tems in  the  United  States,  water  consumption,  and  tsTphoid-fever;  describes  methods  of  filtra- 
tion and  sterUixatlon  of  water,  and  municipal  water  softening. 

♦337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    71  pp.,  7 
pis.    15c. 
Discosses  methods  of  measuring  water  flow  of  streams. 

♦3i5.  Contributions  to  the  hydrology  of  the  United  Stotes,  1914.    N.  C.  Grov^,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

*(«)  A  method  of  determining  the  daily  discharge  of  rivers  of  variable  slope,  by  M.  R.  Hall, 
W.  B.  Hall,  and  C.  H.  Pierce,  pp.  63-65. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915,  64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  'w^rils, 
shelters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

♦375,  Contributions  to  the  hydrology  of  the  United  States,  1915.    N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c. 

Contains  three  papers  presented  at  the  conference  of  engineers  of  the  waterfesouroes  bcancdi 
in  December,  1914. 

*ic)  Relation  of  stream  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pierce  and  R.  W.  I>aT«i. 
port,  pp.  77-W. 

(e)  A  method  of  correcting  river  discharge  for  changing  stage,  by  B.  £.  Jones,  pp.  117-130. 

(/)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  stream«flow  records,  by  C.  H. 
Pierce,  pp.  131-139. 

♦400.  ^Contributions  to  the  hydrology  of  the  United  States,  1916.    N.  C.  Grover, 
chief  hydraulic  engineer.    1917.    108  pp.,  7  pis.    Contains: 
(a)  The  people's  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-8. 
♦(c)  The  measurement  of  silt-laden  streams,  by  Raymond  C.  Pierce,  pp.  89-61. 
(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Hoyt,  pp.  53-M. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  A.  J. 
Ellis.     1917.    59  pp.     10c. 

A  brief  paper  published  ''merely  to  furnish  a  reply  to  the  numerous  inquiries  that  ar«  ooa- 
tinually  being  received  from  all  parts  of  the  country"  as  to  the  efficacy  of  the  divining  rod  for 
locating  underground  water. 

♦425.  Contributions  to  the  hydrology  of  the  United  States,  1917.    W.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 
*(e)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  0.  E.  Meinzer.    1918.    169  pp.,  1  pi. 

Includes  publications  prepared,  in  whole  or  part,  by  the  Geological  Survey  that  treat  any 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  grotmd  water.  Illu> 
trated  by  map  showing  reports  that  cover  specific  areas  more  or  less  thoroughly. 

AITNITAL  REPORTS. 

♦Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.     1885.    xxxvi,  460  pp.,  58  pis.    $2.25.    Contains: 

*The  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chamberlin,  pp.  125-173 
pi.  21.    Scope  indicated  by  title. 
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•Twolftli  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W. 
Powell,  Director.  1891.  2  parts.  *Pt.  11,  Irrigation,  xviii,  576  pp.,  93  pla. 
12.    Contains: 

•iRlSBtion  in  India,  by  H.  M.  Wilson,  pp.  9S^-SAl,  pb.  107  to  146.  (See  Water-Supply  Paper 
87.) 

TliiJteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  *Pt.  Ill,  Irriga- 
tion, xi,  41B6  pp.,  77  pis.    $1.85.    Contains: 

^American  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-340,  pis.  Ill  to  146.  Discusses 
tbe  economic  aspects  of  irrigation , alkaline  drainage,  silt  and  sedimentation;  gives  brief  history 
of  legislation;  describes  perennia  Icanals  in  Idaho-California  .Wyoming,  and  Arlsona;  discusses 
wster-storage  at  reservoirs  o  ithe  CaUfomla  and  other  projects,  sobsorface  soorces  of  supply, 
pumping,  and  subiirigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  *Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*The  potable  waters  of  the  eastern  United  States,  by  W.  J.  HcGee,  pp.  1-47.  Discusses  ds- 
tem  water,  stream  waters,  and  ground  watecB,inchiding  mineral  springs  and  artesian  wells. 

Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  40-88,  pis.  3  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
chemical  composition  and  analysis  of  spring  watera,  geographic  distribution,  and  the  utilisation 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  someanalsrses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  II,  Papers  chiefly  of  a 
theoretic  nature,  v.  958  pp.,  172  pis.    $2.65.    Contains: 

*Prlnciple8  and  conditions  of  the  movements  of  ground  water,  by  F.  H.  King,  pp.  59-294, 
pis.  6  to  16.  Discusses  the  amount  of  water  stored  in  sandstone,  In  soil,  and  in  other  rocks,  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements 
of  ground  waters,  and  the  conflguration  of  the  ground-water  surface;  gives  the  results  of  exi)eri- 
mental  investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium,  and  through 
sands,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summarizes 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of 
rivers,  rate  of  filtration  through  soil,  interference  of  wells,  etc. 

^Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  Slichter,  pp.  295-^84, 
pL17.   Scope  indicated  by  title. 

PROFB8SIOHAL  PAPSBS. 

86.  The  transportation  of  debris  by  running  water,  by  G.  K.  Gilbert,  based  on 
experiments  made  with  the  assistance  of  E.  C.  Murphy.  1914.  263  pp., 
3  pis.    70c. 

The  results  of  an  investigation  which  was'  carried  on  in  a  specially  equipped  laboratory  at 
Berkeley,  Calif.,  and  was  undertaken  for  the  purpose  of  learning  ''the  laws  which  control  the 
movement  of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  the 
stream  slope  and  discharge  and  to  the  degree  of  comminution  of  the  debris.'' 

A  highly  technical  report. 

106.  Hydraulic-mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.    154  pp., 
34  pis.    1917.    50c. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Surveyin 
response  to  a  memorial  from  the  California  Miners'  Associatiop  asking  that  a  particular  study  be 
made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  from  torrential 
streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject,  traces 
tbe  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  similar  effects 
which  certain  other  industries  induce  through  stimulation  of  the  erosion  of  the  soil,  and  the 
i  nfluence  of  the  restriction  of  the  area  of  inundation  by  tbe  construction  of  levees.  Suggests 
cooperation  by  several  interests  for  the  control  of  tbe  streams  now  carrying  heavy  loads  of  debris. 
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*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 
Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses. 

*319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller.    1908. 
10c. 

Describes  underground  reservoirs,  tbe  sources  of  ground  waters,  tbe  confining  agents,  tbe 
primary  and  modifying  factors  of  artesian  ciroulatian,  tbe  essential  and  modifying  factors  of 
artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.    1911. 
31  pp.    5c. 

Discpsses  theezpression  of  chemical  analyses,  tbe  chemical  character  of  water,  and  the  propo^ 
ties  of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reactiiif 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  tbe 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations,  silicaln 
river  water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Great  Lakes  and  St  Law- 
rence River  as  indicated  by  chemical  analjrses. 

696.  Thedataofgeochemistry(fourth  edition),  by  P.  W.Clarke.  1920.  832  pp.  46c. 
Earlier  editions  were  published  as  Bulletins  330, 491,  and  610.  Contains  a  discusdon  of  the 
statement  and  interpretation  of  water  analyses  and  a  chapter  on  "Mineral  wells  and  springs'^ 
(pp.  175-211).  Discusses  the  definition  and  classification  of  mineral  waters,  changes  in  the  ooni' 
position  of  water,  deposits  of  calcareous,  ocherous,  and  siliceous  materials  made  by  water,  vs- 
dose  and  Juvenile  wat^s,  and  thermal  springs  in  relation  to  volcanism.  Describes  the  different 
kinds  of  ground  water  and  gives  typical  analyses.  Includes  a  brief  bibliography  of  papera  con- 
taining water  analyses. 
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Surface  waters W  62-63, 107 

Underground  wafers W  67, 102, 114, 149 

Artesian  waters:  Essential  conditions A  5;  B  319;  W  67, 114 
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Denudation P  72 

Divining  rods W  416 
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150, 180, 187, 200, 257, 337, 345  («),  371, 375  (c, «,  and/),  400  (c  and  <f),  425  (c> 
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India:  Irrigation A12ii;  W87 
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Underground  waters W  21, 26, 57, 114, 149, 254;  GF67,84,105 

Irrigation,  general , Al2ii,13iii;  W  20, 22, 41, 42, 87, 93, 146 
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Miami  River,  Ohio •  x 

Miami  River,  Little,  Ohio x 

Middle  Fork,  W.  Va Tin 

Middle  Island,  Creek,  W.  Va nc 

Mill  Creek,  Ohio x 

Mills  River,  North  Fork,  N.  C xi 

Mills  River,  South  Fork,  N.  C xi 

Mohican  River,  Ohio ix 

Monongahela  River,  Pa. ,  W.  Va. . .  vm 

MudCreek,  N.  C xi 

Mud  River,  W.  Va x 

Muskingum  River,  Ohio ix 

Muskingum  River,  Little,  Ohio....  ix 

J^antahala  River,  N.  C xn 

New  River,  Va.,  W.  Va ix 

New  River,  North  Fork,  N.  C IX 

New  River,  South  Fork,  N.  C ix 

Nolichucky  River,  Tenn xi 

North  Toe  River,  N.  C xi 

North  Fork  or  Branch.    See  name 
of  mainstream. 

Nottely  River,  N.  C xu 

Ocoee  River,  Tenn xn 

Oconalufty  River,  N.  C xn 

Ohio  River,  W.  Va vni 

Olentangy  River,  Ohio x 

Pigeon  River,  N.  C,  Tenn xi 

Pocatalico  River,  W.  Va x 

Raccoon  Creek,  Ohio x 

Reed  Creek,  Va ix 

Reed  Island  Creek,  Big,  Va ix 

Roane  Creek,  Tenn xn 

Rolling  Fork  of  Salt  River,  Ky. . .  xi 

Salt  River,  Rolling  Fork,  Ky xi 

Sandy  Creek,  Big,  W.  Va viu 

Scioto  River,  Ohio x 


Scott  Creek,  N.C xn 

Sevenmile  Creek,  Ohio x 

Shavers  Fork,  W.  Va vm 

Skillet  Fork,  111 xi 

South  Fork  or  Branch.    See  name 

of  main  stream. 

Stillwater  River,  Ohio x 

Swannanoa  River,  N.  C la  * 

Tennessee  River,  Ala.,  Tenn xr 

Tennessee   River,    Little,    N.  C, 

Tenn xn 

Tippecanoe  River,  Ind xi 

Toccoa  River,  Ga xn 

Toe  River,  North,  N.  C XI 

Tuckasegee  River,  N.  C xn 

Tug  Fork,  W.  Va X 

Tusquitee  Creek,  N.C xn 

Twelvepole  Creek,  W.  Va x 

Twin  Creek,  Ohio x 

Tygart  River,  W.  Va vffl 

Vail  ey  River,  N.C xn 

Vermilion  River,  III xi 

Wabash  River,  III.,  Ind xi 

Wabash  River,  Little,  III xi 

Walker  Creek,  Va ix 

Watauga  River,  Tenn xi 

West  Fork,  W.  Va vm 

West  Fork  or  Branch.    See  name  of 

mmn  stream. 

White  River,  East  Branch,  Ind. . .  xi 

White  River,  West  Branch,  Ind. . .  xi 

Whitewater  River,  Ind x 

Wolf  Creek,  Va ix 

YellowCreek,  Ohio ix 

Youghiogheny  River,  Md.,  Pa DC 
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SURFACE  WATER  SUPPLY  OF  ST.  LAWRENCE  RIVER 

BASIN,  1917. 


AUTHORIZATION  AND   SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1917. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  imder  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Survey  and  the  claseification  of  public  lands  and  examination  of  the  geological  struc- 
tore,  mineral  resources,  and  products  of  the  national  doniain. 

The  work  was  begim  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  simdry-civil  bUls  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
tcffthe  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  years  ending  June  30^  1895-1917. 

1895 112,600 

1896 20,000 

1897  to  1900,  inclusive 60, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907..... 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1917,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgements  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected ;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  9. 

Measurements  of  stream  flow  have  been  made  at  about  4,240  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1917,  1,180  gaging  stations  were  being 
Doaintained  by  the  Survey  and  the  cooperating  organizations.  Many 
niiscellaneous  discharge  measurements  are  made  at  other  points, 
hi  connection  with  this  work  data  were  also  collected  in  regard  to 
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6  SURFACE  WATER  SUPPLY,  1917,  PART  IV. 

precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  country  and  will  be  made  avail- 
able in  waterH9npply  papers  from  time  to  time.  Information  in 
regard  to  publications  relating  to  water  resources  is  presented  in  the 
appendix  to  this  report. 

DKFJLNITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  ''dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  tised  in  this  series  of  reports  are  second- 
feet  per  square  mile,  run-off  in  inches,  and  acre-feet.  They  may 
be  defined  as  follows: 

''Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  miiformly  both  as 
regards  time  and  area. 

"Rim-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing  run- 
off with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  conmion  use  are  here  defined: 

"Stage-discharge  relation,"  an  abbreviation  for  the  term  ''relation 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determines  the  stage-discharge  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the 
same  section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — to  which  the  surface  of  the  river  would  faB 
iS  there  were  no  flow. 
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EXPIaANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1,  1916,  and  ending  September  30,  1917.  At  the  first  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of 
snow,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes 
off  in  the  streams  during  the  spring  break-up;  at  the  end  of  Septem- 
ber, on  the  other  hand,  the  only  stored  water  available  for  run-off  is 
possibly  a  small  quantity  in  the  ground;  therefore  the  run-off  for  a 
year  beginning  October  1,  is  practically  all  derived  from  precipitation 
in  that  year. 

The  base  data  collected  at  gaging  stations  (PL  I,  B)  consist  of  rec- 
ords of  stage,  measurements  of  discharge,  and  general  information 
used  to  supplement  the  gage  heights  and  discharge  measurements  in 
determining  the  daily  flow.  The  records  T)f  stage  are  obtained  either 
from  direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder 
(PL  n)  that  gives  a  continuous  record  of  the  fluctuations.  Measure- 
ments of  discharge  are  made  with  a  current  meter  by  the  general 
methods  outlined  in  standard  textbooks  on  the  measurement  of  river 
discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  appUed 
to  the  gage  heights,  give  the  daily  discharge  from  which  the  monthly 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table  of  monthly  and  yearly  discharge  and  nm-off. 

If  the  base  data  are  in^^ifficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measurements 
are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
r^arding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shifting  of  channel,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximimi  and  minimum  re- 
corded stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  dinmal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the  mean 
daily  gage  height  may  not  be  the  true  mean  discharge  for  the  day.     If 
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such  stations  are  equipped  with  water-stage  recorders  the  mean  daily 
discharge  is  obtained  by  averagmg  the  discharge  at  r^ular  intervals 
dxiring  the  day  or  by  use  of  the  discharge  integrator,  an  instrument 
operating  on  the  principle  of  the  planimeter  and  containing  as  an 
essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day,  it  does  not 
indicate  correctly  the  stage  when  the  water  surface  was  at  crest 
height  and  the  corresponding  discharge  was  consequently  larger  than 
given  in  the  maximum  column.  Likewise  in  the  column  headed 
"Minimmn"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  is  the 
average  flow  m  cubic  feet  for  each  second  during  the  month.  On 
this  average  flow  computations  recorded  in  the  remaining  columns, 
which  are  defined  on  page  6,  are  based. 

ACCURACT  OF  FIEIJ>  DATA  AND  COMPUTED  RESUIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanency  of  the  stage-discharge  relation  and  (2)  on  the  accuracy 
of  observation  of  stage,  measurements  of  flow,  and  interpretation 
of  records. 

A  paragraph  in  the  description  of  the  station  or  footnotes  added 
to  the  tables  gives  information  regarding  the  (1)  permanence  of  the 
stage-discharge  relation,  (2)  precision  with  which  the  discharge  rating 
curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency  of 
gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to  the 
rating  table  to  obtain  the  daily  discharge.^ 

For  the  rating  tables  "well  defined  *'  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  6  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "  poorly  defined,"  within  16  to  25  per  cent.  These 
notes  are  very  general  and  axe  based  on  the  plotting  of  the  individual 
measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high 
accuracy  the  quantity  of  ii^ater  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large 
noncontributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  "nm-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.     The  computations  are  also  omitted  for 

1  For  a  more  detailed  discussioii  of  the  accuracy  of  stream-flow  data  see  Orover,  N.  C,  and  Hoyt,  J.  C^ 
Accuracy  of  stream-Qow  data:  U.  S.  Qeol.  Survey  Water-Supply  Paper  400,  pp.  53-50, 1916. 
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A.    PRICE  CURRENT  METERS. 


B,    TYPICAL  GAGING  STATION. 
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CJOOPBBATION.  9 

stations  on  streams  draining  areas  in  which  the  annual  rainfall 
is  less  than  20  inches.  All  figures  representing  "second-feet  per 
square  mile"  and  "run-off  (depth  in  inches)"  previously  published 
by  the  Survey  should  be  used  with  caution  because  of  possible 
inherent  sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  ^ves  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  prelimi- 
nary estimates;  the  tables  of  daily  discharge  allow  more  detailed 
studies  of  the  variation  in  flow.  It  should  be  borne  in  mind,  how- 
ever, that  the  observations  in  each  succeeding  year  may  be  expected 
to  throw  new  light  on  data  previously  published. 

COOPERATION. 

The  work  in  Minnesota  during  the  year  ending  September  30, 1917, 
was  done  with  State  cooperation  under  terms  of  an  act  of  the  legis- 
lature of  1909  as  embodied  in  joint  resolution  19,  which  reads  as 
follows: 

Whereas  the  water  Bupplies,  water  powers,  navigation  of  our  rivers,  drainage  of  our 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generally  form 
one  great  asset  and  present  one  great  problem :  Therefore  be  it 
Re$olved  by  the  houu  of  r€pre$entaHveSf  the  senate  concurring^  That  the  State  Drain- 
age GoimnisBion  be,  and  is  hereby,  directed  to  investigate  progress  in  other  States 
toward  the  solution  of  said  problem  in  such  States,  to  investigate  and  determine  the 
nature  of  said  problem  in  this  State. 

The  work  was  carried  on  in  conjunction  with  the  State  Drainage 
Commission,  E.  V.  Willard,  acting  State  drainage  engineer. 

The  work  in  Wisconsin  during  the  year  ending  September  30,  1917, 
was  done  in  cooperation  with  the  Railroad  Commission  of  Wisconsin, 
C.  M.  Larson,  chief  engineer,  and  at  certain  stations  with  the  following 
organizations:  Menominee  &  Marinette  Light  &  Traction  Co., 
Edward  Daniell,  general  manager  (Menominee  River  below  Koss, 
Mich.);  United  States  Army  Engineer  Corps  (Wolf  River  at  New 
London)  and  Fox  River  at  Rapide  Croche  Dam;  United  States  Indian 
Office  (Wolf  River  at  Keshenas). 

The  station  on  LatUo  Calmnet  River  at  Harvey,  III.,  was  main- 
tamed  in  cooperation  With  the  State  of  Illinois  through  the  Rivers 
and  Lakes  Conmiission  until  June  30,  1917,  and  the  Division  of 
Waterways  of  the  Department  of  Public  Works,  after  that  date,  and 
with  the  sanitary  district  of  Chicago. 

The  gage  reader  for  Huron  River  at  Flat  Rock,  Mich.,  was  paid 
by  the  Eastern  Michigan  Edison  Co.,  Washtenaw  division,  Ann  Arbor, 
Mich. 

Work  in  the  State  of  New  York  has  been  conducted  under  coopera- 
tive agreements  with  the  State  engineer  and  surveyor,  and  since  July 
1|  1911,  with  the  division  of  inland  waters  of  the  State  Conservation 
Commission  as  provided  by  an  act  of  the  State  legislature. 
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The  water-stage  recorder  on  Genesee  River  at  Rochester,  N.  Y., 
was  inspected  by  an  employee  of  the  Rochester  Railway  &  light  Co. 
Water-stage  recorder  on  Raquette  River  at  Piercefield,  N.  Y.,  was 
inspected  by  an  employee  of  the  International  Paper  Co. 

Tlie  work  in  Vermont  has  been  carried  on  in  cooperation  with  the 
the  State  of  Vermont,  Horace  F.  Graham,  governor,  and  Herbert  M. 
Mcintosh,  State  engineer,  and  at  certain  stations  in  cooperation  with 
the  following  organizations  and  individuals:  Vermont  Marble  Co. 
(Otter  Creek  at  Middlebury) ;  the  department  of  civil  engineering  of 
Norwich  University  (Dog  River  at  Northfield);  Charles  T.  Middle- 
brook,  consulting  engineer,  Albany,  N.  Y.  (Green  River  at  Garfield), 
Newport  Electric  Light  Co.  (Clyde  River  at  West  Derby). 

DIVISION  OF  WORK. 

Data  for  stations  in  the  Lake  Superior  and  Lake  Michigan  drainage 
basins  in  Minnesota  and  Wisconsin  were  collected  and  prepared  for 
publication  under  the  direction  of  W.  G.  Hoyt,  district  engineer, 
assisted  by  S.  B.  Soul6,  H.  C.  Beckman,  E.  L.  Williams,  R.  B.  Kilgore, 
F.  W.  Huels,  and  J.  P.  Schwada. 

Data  for  stations  in  Lake  Michigan  drainage  basins  in  Illinois  were 
collected  and  prepared  for  publication,  under  the  general  direction 
of  W.  G.  Hoyt,  district  Engineer,  by  H.  C.  Beckman,  assisted  by 
A.  M.  Wahl,  H.  S.  Wahl,  and  Marcia  Towle. 

For  stations  in  the  Lake  Huron,  the  Lake  Michigan,  and  the  Lake 
Erie  drainage  basins  in  Michigan,  data  were  collected  and  prepared 
for  publication  under  the  direction  of  A.  H.  Horton,  district  engineer; 
assisted  by  B.  J.  Peterson. 

Data  for  stations  in  the  St.  Lawrence  drainage  basin  in  New  York 
were  collected  and  prepared  for  publication  under  the  direction  of 
C.  C.  Covert,  district  engineer,  assisted  by  O.  W.  Hartwell,  E.  D. 
Burchard,  A.  H.  Davison,  J.  W.  Moulton,  W.  A.  James,  and  Helen 
Kimmey. 

Data  for  stations  in  Vermont  were  collected  and  prepared  for  pub- 
lication under  the  direction  of  C.  H.  Pierce,  district  engineer,  assisted 
by  H.  W.  Fear,  Hardin  Thweatt,  H.  H.  .Khachadoorian,  M.  R. 
Stackpole,  and  Hope  Heam. 

The  manuscript  was  assembled  by  B.  J.  Peterson. 
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GAGING^-STATION  RECORDS. 

STBBAKS  TBIBT7TABY  TO  I<AXE  SXTPBBIOB. 

POPLA&  BIVXB  AT  LUTSBV,  Mm. 

Location. — ^In  sec.  34,  T.  60  N.,  R.  3  W.,  near  post  office  of  Lutsen,  Cook  County, 
about  750  feet  above  mouth  of  river  and  same  distance  below  State  highway 
bridge. 

Deaikaob  area. — 144  square  miles. 

Rbcords  available. — ^August  22,  1912,  to  September  30,  1917,  when  station  was 
discontinued.  May  6  to  November  4,  1911  (gage  heights  only),  at  point  about 
350  feet  downstream  from  present  site. 

Gage.— Vertical  staff  bolted  to  rock  wall  of  right  bank  of  stream,  in  pool  between  two 
distinct  falls;  read  by  C.  A.  A.  Nelson.  Gage  used  prior  to  August  22,  1912,  was 
a  vertical  staff  gage  attached  to  stump  on  right  bank  opposite  lower  point  of 
east^y  of  two  islands  that  divide  flow  into  three  channels.  No  determined 
rdation  between  the  two  gages. 

DiscHAKOE  MEASTmEMENTs. — ^Mado  by  wading  or  from  a  boat  about  500  feet  below  the 

Chankel  and  control. — Crest  of  falls  below  gage  constitutes  control.  Channel  at 
this  point  is  solid  rock.  Banks  not  subject  to  overflow.  Point  of  zero  flow,  gage- 
height  —0.35  foot. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  3.72  feet  at  6  p.  m. 
June  19  (discharge,  756  second-feet);  mJT^imum  stage  recorded,  0.85  foot  March 
7-22  (discharge,  19  second-feet). 

1912-1917:  Maximum  state  recorded,  4.7  feet  at  6  p.  m.  April  25, 1916  (discharge, 
1,390  second-feet);  minimum  stage  recorded,  0.80  foot  January  4,  February  8  and 
13, 1913  (discharge,  18  second-feet). 

IcB.— Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel  rating 
curve  assumed  applicable. 

Regctlation. — Flow  in  former  years  controlled  to  some  extent  by  two  dams  above  the 
station,  the  nearest  being  that  of  the  National  Paper  &  Pulp  Co.,  2}  miles  above 
mouth  of  river,  but  it  is  believed  that  the  flow  for  the  last  three  years  was  entirely 
natural. 

AccuRACT. — Stage-dischaige  relation  p  ermaneni.  Rating  curve  well  defined  between 
18  and  1,040  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily 
dischaige  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 
Records  excellent. 

No  dischaige  measurements  were  made  at  this  station  during  the  year. 
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Daily  discharge^  in  second-feety  of  Poplar  River  at  LutseUf  Minn,,  for  the  year  ending 

Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July, 

Aug. 

Sept. 

1 

35 
34 
34 
34 
33 

31 
30 
20 

28 
27 

27 
27 
26 
25 
25 

48 
86 
59 
59 
86 

79 
71 
65 
59 
65 

58 
C5 
67 
79 
83 
80 

79 
78 
75 
71 
70 

70 
70 
70 
70 
67 

66 
66 
65 
62 
60 

58 
55 
53 
49 
47 

44 

43 
43 
42 
40 

40 
38 
38 
38 
36 

36 
34 
34 
34 
32 

32 
33 
36 
36 
36 

35 
34 
34 
33 
32 

32 
30 
30 
29 
29 

28 
27 
27 
27 
27 

25 
25 
25 
25 
25 
24 

24 
24 
24 
21 
24 

24 
24 
24 
24 
23 

23 
23 
23 
23 
22 

22 
22 
22 
22 
22 

22 
22 
21 
21 
21 

21 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

•   20 
20 

20 

20 
20 
20 
20 

20 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
20 
20 
20 

20 
20 
21 
21 
21 
22 

23 
23 
23 
24 
28 

30 
33 
37 
43 
50 

71 
83 
73 
61 
53 

47 
61 
70 
79 
108 

134 
150 
150 
159 
150 

136 
146 
148 
150 
168 

190 
228 
280 
295 
205 

32S 
360 
378 
360 
360 

342 
342 
325 
325 
825 

825 
310 
205 
295 
280 

252 
215 
202 
190 
168 

150 
150 
146 
134 
134 
215 

280 
280 
240 
190 
168 

190 
360 
360 
295 
240 

202 
202 
190 
168 
140 

139 
252 
470 
695 
645 

600 
510 
805 
325 
325 

325 
205 
265 
240 
215 

240 
228 
215 
179 
150 

265 
878 
825 
265 
215 

168 
168 
159 
150 
143 

146 
120 
114 
113 
114 

106 
00 
80 
80 
78 

71 
61 
55 
40 
55 

75 
62 

114 

97 
02 
114 
150 
146 

126 
103 
89 
78 
71 

65 
59 
53 
47 
42 

38 
36 
48 
102 
100 

83 
66 
55 
46 
37 
34 

39 

2 

43 

3 

42 

4 

42 

5 

42 

6 

4S 

7 

8 

9 

4S 
49 
49 

10 

44 

11 

39 

12 

13 

43 
SO 

14 

60 

15 

55 

16 

49 

17 

47 

18 

44 

19 

44 

20 

60 

21 

62 

22 

55 

23 

49 

24 

43 

25 

37 

26 

35 

27 

31 

28 

35 

29 

37 

30 

3S 

31 

Monthly  discharge  of  Poplar  River  at  LtUsen,  Minn,,  for  the  year  ending  Sept,  SO,  1$17. 

[Drainage  area,  144  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

AprU 

May 

Jiuie 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


XfaTinmrt^ . 


79 
86 
24 
20 
22 
168 
878 
605 
378 
159 
62 


695 


25 
36 
24 
20 
20 
19 
23 
134 
139 
49 
34 
34 


Mean. 


40.8 
56.8 
30.5 
22.3 
20.0 
19.6 
84.0 

265 

307 

151 
75.7 
45.3 


04.2 


Per 
square 
mile. 


a346 
.394 
.212 
.155 
.130 
.136 
.583 
1.84 
2.13 
1.05 
.526 
.315 


.654 


Run-off 
(depth  in 
inches  on 


a40 
.44 
.24 
.18 
.14 
.16 
.65 
2.12 
2.38 
1.21 
.61 


8S8 


WHTTEFACE  RIVER  BELOW  MEADOWLAVDS,  KDnr. 

Location.— In  sec.  26,  T.  53  N.,  R.  19  W.,  in  St.  Louis  County,  half  a  mile  below 
beginning  of  a  decided  rapids,  li  miles  below  Duluth,  Missabe  &  Northern 
Railway  bridge;  2i  miles  below  highway  bridge  on  line  between  sees.  14  and 
23,  T.  53  N.,  R.  19  W.,  at  which  station  on  Whiteface  River  at  Meadowlands  was 
located;  4  miles  below  mouth  of  Little  Whiteface  River,  which  enters  from 
left,  and  8  miles  above  confluence,  of  Whiteface  and  St.  Louis  Rivers. 
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DRAnrAov  abba. — 446  square  miles. 

Rbcobds  avaiulblb.— April  28,  1912,  to  September  30,  1917,  when  station  was 
discontinaed.  Records  June  7,  1909,  to  Nov.  9,  1912,  collected  at  the  station 
at  Meadowlands,  2)  miles  upstream. 

Gaok.— Chain  gage  attached  to  a  horizontal  timber  fastened  to  two  trees  on  left  bank 
of  river,  near  residence  of  A.  A.  Jochim;  used  for  all  readings  since  November 
8,  1914;  read  by  A.  A.  Jochim.  Chain  gage  attached  to  a  horizontal  timber 
fastened  to  two  trees  on  the  same  bank  but  300  feet  upstream  from  the  present 
gage  was  used  from  April  28,  1912,  to  November  7,  1914.  Present  gage  was  set 
80  as  to  read  the  same  as  the  former  one  at  a  stage  of  2.85  feet. 

DiscHABOB  MEA8URBMBNT8.— Made  from  the  Duluth,  Missabe  &  Northern  Railway 
bridge  or  by  wading  near  gage. 

Crakxbl  and  Control. — ^Bed  of  stream  consists  of  heavy  gravel  and  rock;  prac- 
tically permanent.  Right  bank  is  rather  low  and  is  overflowed  at  extremely 
higb  stages;  left  bank  high  and  not  subject  to  overflow.  A  decided  rapids  a 
sbart  distance  below  the  gage  constitutes  the  control.  Another  rapids,  above 
the  gage,  is  frequently  obstructed  by  logs,  but  when  there  is  sufficient  water 
to  carry  them  over  this  rapid  they  are  generally  carried  also  over  the  lower  rapids, 
80  that  the  control  is  seldom  obstructed. 

EzTRBMBs  OF  DISCHABOB. — MaxJmum  stage  recorded  during  year,  4.05  feet  July 
21  (discharge,  589  second-feet);  minimum  stage  recorded,  1.98  feet  at  7  p.  m. 
September  26  (discharge,  about  27  second-feet). 

1909-1917:  Maximum  stage  recorded,  12.0  feet  April  21,  1916  (discharge, 
5,880  second-feet);  minimum  stage  recorded,  1.6  feet  at  8.20  a.  m.  August  31, 
1916  (discharge  15  second-feet).  Open-water  periods  only;  miTn'mnrn  flow 
probably  much  lower  at  times  during  the  winter. 

lea.— Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  the  winter. 

RsouLAnoN. — ^Flow  controlled  to  a  large  extent  by  logging  dams  above  the  stations. 
Operation  of  gates  to  these  dams  causes  a  fluctuation  in  stage  of  several  feet  at 
the  gaging  station. 

Accuracy. — Stage-discharge  relation  probably  permanent  except  as  affected  by  logs 
and  ice.  Two  ratiiig  curves  used,  one,  applicable  October  1  to  November  18, 
1916,  faaily  well  defined  above  92  second-feet;  the  other,  applicable  April  15  to 
Septonber  30,  1917,  2x>orly  defined  throughout.  Gage  read  to  quarter-tenths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.  Mean  daily  gage  height,  as  determined  from  two  readings  daily 
subject  to  some  error  on  account  of  rather  rapid  fluctuation  in  stage  occasioned 
by  regulation  of  flow  for  log  driving.  Open-water  records  at  medium  and  high 
stage  fair  to  good;  low- water  records  subject  to  error. 

Ditcharge  meamaremerUs  of  White/ace  River  below  Meadowlands,  Minn,,  during  the  year 

ending  Sept.  SO,  1917, 


Dtte. 

Madeby- 

he^ 

Dls- 
charge. 

looeas* 

8.B.8011I6 

Fea. 
8.40 
2.47 

8ee.-ft, 
822 

8if>tl5 

R.  B.  Kilgor^ 

68 

a  Made  from  Duluth,  Missabe  &  Northern  Railway  bridge. 
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Daily  diKharge^  in  second-feet,  of  WhiUface  River  near  Meadowlandi,  Minn.,  for  period 
Aug,  29, 1916,  to  Sept.  SO,  1917. 


Day. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10. 


1916. 


Aug. 


Sept. 


78 
74 
82 
65 
67 

79 
117 
196 
224 
224 


Day. 


Aug: 


1916-Contd. 
11 

239 

12 

254 

13 

254 

14 

2S4 

16 

320 

16 

338 

17 

838 

18 

286 

19 

270 

20 

254 

Sept. 


Day. 


1016— Contd. 

21 

22 

23 

24 

25 


Aug. 


117 
136 
43 


Sept 


254 
196 
196 
196 
210 

224 
196 
170 
146 
136 


Day. 


Oct. 


Nov. 


Apr. 


May. 


June. 


JiUy. 


Aug. 


Sept. 


2.. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 

17., 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 

27.. 
28.. 
29.. 
30.. 
31.. 


1916-17. 


•  1 


106 
78 
117 
100 
117 

117 
106 
106 
108 
100 

100 
100 
91 
85 
82 

86 
91 
92 
73 
84 

117 
158 
196 
126 
108 

117 
158 
170 
196 
239 
183 


170 
183 
210 
210 
183 

196 
183 
146 
196 
183 

210 
210 
108 
106 
183 

86 
84 
71 


144 

144 
168 
182 
106 
286 

434 
856 
856 

434J 


856 
838 
303 
286 
434 


195 
122 
156 
394 
394 

286 
476 
320 
270 
224 

168 
93 
60 
93 

122 

83 
112 
71 
84 
112 

102 
122 

79 
112 

03 

70 
68 
64 
73 
82 
122 


144 
74 
03 
144 
182 

112 
182 
78 
82 
144 

133 
144 
156 
210 

82 

84 
133 
112 
122 
168 

112 
270 
239 
182 
133 

303 
210 
168 
270 
195 


03 
195 
224 
84 
93 

239 
133 
112 
144 
182 

102 
102 
156 
156 
102 

224 
122 
144 
102 
270 

520 
320 
356 
254 
254 

210 
03 
144 
196 
168 
2H 


168 
254 
230 
195 
182 

168 
182 
210 
286 
254 

224 
254 
210 
210 
168 

168 
133 
133 
112 
112 


93 
102 
102 
156 

93 

93 

84 
93 
70 
133 

84 
78 
«8 
73 
83 

102 
84 
73 
59 
46 


82 

35 

93 

35 

84 

31 

79 

31 

63 

3D 

00 

28 

63 

29 

76 

34 

102 

41 

84 

47 

84 

Note.— Daily-discharge  record  in  the  above  table,  Aug.  29  to  Sept.  30, 1916w  supersedes  that  pnbUdied 
ta  Water-supply  Paper  434,  p.  16.    Gage-height  observattons,  Nov.  19  to  Apr.  14,  diaoontinaed  becanae  of 
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ifiNU&%  dMiarge  of  WkUefaee  River  below  Meadowlands,  Minn.,  for  the  period  Aug.  1, 

1916,  to  Sept.  SO,  1917. 

n>raiiiage  ana,  446  square  miles.] 


191S. 

Angort 

Setter 

October 

NoTcmberl'lS 

1917. 
April  15-30 

Joae 

July 

Ai^prt 

aiptember 


Discharge  in  seoond-fBet. 


Maximum. 


130 
338 
239 
210 


434 
476 
303 
520 
286 
156 


Minimum. 


46 
67 
73 
71 


144 
60 
74 
84 
60 
28 


81.4 
198 
120 
163 


297 
156 
155 
184 
153 
70.3 


Per 
square 
mile. 


ai83 

.444 
.260 


.666 
.350 
.348 
.413 
.343 
.158 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


a2i 

.50 
.31 
.24 


.40 
.40 
.30 
.48 
.40 
.18 


NoTB.— Records  of  monthly  discharge  for  August  and  September,  1916,  supersede  those  published  in 
WUtf-Sopply  Paper  434,  p.  16. 

OLOQT7ET  RIVEB  AT  UrDEPEHDEVCZ,  Xim. 

Location. — In  eec.  26,  T.  52  N.,  R.  17  W.,  at  highway  bridge  at  Independence,  St. 
Louis  County,  just  below  small  tributary  entering  from  right. 

DtAiKAOE  AHBA. — 698  squaro  miles. 

RccoBDS  AVAILABLE. — Juno  28,  1909,  to  September  30,  1917,  when  station  was 
discontinued. 

Gage.— Chain  gage  attached  to  upstream  handrail  of  bridge,  near  left  bank  of  stream; 
read  by  Theodore  Haakensen.  Gage  used  prior  to  October  13, 1915,  was  a  vertical 
staff  attached  to  upstream  end  of  an  old  log  bulkhead,  immediately  under  the 
bridge  and  at  the  left  bank. 

Dbchakob  mbasukements. — ^Made  from  oridge  or  by  wading  about  one-fourth  mile 
below  gage. 

(^HKEL  AND  CONTROL. — Heavy  gravel  and  rock;  practically  permanent.  Banks 
not  subject  to  overflow. 

ExTMiiES  OP  DiscHAROE. — Maxjmum  stage  recorded  during  year,  8.4  feet  October 
19  (discharge,  3,650  second-feet);  minimum  stage  recorded,  4.08  feet  April  16, 
17, 18  (discharge,  about  78  second-feet). 

1909-1917:  Maximum  stage  recorded,  9.58  feet  June  1,  1911  (discharge,  6,010 
eecond-feet);  minimum  stage  recorded,  3.90  feet  July  20,  21,  22,  1911  (discharge, 
M  second-feet).  The  Great  Northern  Power  Co.  reported  there  was  no  discharge 
from  Fish  Lake  and  Island  Lake  reservoirs  April  6-20  and  December  1,  1915; 
dischaige  at  Independence  estimated  at  10  second-feet. 

Ice.— Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
dming  the  winter.  Since  January,  1913,  the  determination  of  monthly  mean 
dischaige  during  winter  periods  has  been  based  on  discharge  at  outlet  of  Fish 
Lake  reservoir  on  Cloquet  River,  in  sec.  15,  T.  52  N.,  R.  15  W.,  and  from  Island 
Lake  reservoir  on  the  Beaver  River,  in  sec.  29,  T.  52  N.,  R.  15  W. 

Regulation. — Cloquet  River  is  used  extensively  for  log  driving,  and  the  run-off 
from  the  greater  part  of  the  drainage  area  above  Independence  is  controlled  by 
logging  dams.  The  operation  of  these  dams  causes  rapid  fluctuations  in  stage 
which  may  amount  to  several  feet  in  24  hours. 
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AocuBACT. — Stage-diBchaiige  relation  pennanent  except  tm  a£fected  by  ioe  and  poaaibly 
by  logs.  Two  rating  curves  used  during  year,  both  well  defined  between  128 
and  4, 690  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Ifean  daily 
gage  height  detennined  from  two  readings  daily  subject  to  considerable  error  on 
account  of  rapid  fluctuatioK  in  stage  occasioned  by  regulation  of  flow  for  log 
driving;  records  are  therefore  only  roughly  approximate  to  fair. 

Cooperation. — Records  of  flow  from  logging  reservoirs  December  9  to  April  7  fur- 
nished by  Great  Northern  Power  Co.,  of  Duluth. 

Discharge  measurements  of  Cloquet  River  at  Independence^  Iftnn.,  during  the  year  ending 

Sept,  SO,  1917, 


Date. 


Made  by— 


Gage 
height. 


Db- 
chai^. 


June  25(> 
Sept.  14 


S.B.SooM..... 
R.  B.  Kilgore... 


Feet. 
5.36 
5.06 


Ssc-fi, 
456 

301 


a  A  few  logs  near  left  bank. 

Daily  dM^arge,  m  seoond-feet,  of  Cloquet  River  at  Independence^  Minn,,  for  the  year 

ending  Sept,  SO,  1917, 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

lUy. 

June. 

Joly. 

Aug. 

Sept. 

1 

613 
613 
676 
684 
554 

709 

812 

1,040 

1,600 

3,060 

2,040 
961 
176 
254 
446 

291 

422 

446 

3,650 

3,490 

2,7«0 

1,210 

613 

709 

613 

618 
613 
644 
709 
644 
554 

626 
472 
526 
584 
554 

584 
564 
644 
613 
584 

613 
676  ! 
709 

812 
848 

1,040 

1,040 

644 

676 

613 

613 
676 
777 
812 
742 

777 
812 
644 
613 
613 



613 
613 
613 
676 
676 

676 
613 
644 

830 

600 

500 

1 

480 

200 

139 
139 
150 

128 
109 
109 
109 
93 

80 
80 
80 
86 
139 

180 
203 
175 
203 
218 

175 
128 
139 
175 
175 

180 
162 
175 
150 
175 

175 
175 
150 
139 
139 

130 
118 
100 
118 
101 

03 
93 
93 
101 
88 

88 
86 
80 
80 
80 

86 
101 
118 
175 
263 
295 

296 
333 
355 
295 
248 

295 
263 
175 
109 
162 

263 
233 
203 
248 
150 

128 
128 
109 
150 
248 

814 
877 
263 
333 
450 

450 
833 
180 
109 
101 

83 

100 
93 
93 
86 

80 
93 
93 
93 
101 

109 
109 
109 
109 
118 

109 
100 
109 
100 
189 

175 
180 
175 
150 
109 

86 
80 
03 
100 
162 
203 

666 

772 
450 
530 
377 

355 

248 
162 
118 
109 

128 
162 
150 
150 
150 

150 
2,520 
2,280 
3  050 
3,060 

2,400 
814 
150 
109 
109 

109 
109 
118 
139 
203 
426 

355 

2 

233 

3 

248 

4 

248 

5 

218 

6 

233 

7 

248 

8 

833 

9 

205 

10 

26S 

11 

295 

12 

355 

13 

833 

14 

285 

15 

295 

16 

283 

17 

233 

18 

189 

19 

139 

ao 

128 

21 

139 

22 

23 

189 
218 

24 

203 

36 

279 

26 

425 

27 

475 

28 

355 

29 

401 

ao 

295 

81 

_ 

NoTB.~Stage^liacharge  relation  affected  by  ice  Dec.  0  to  Apr.  7:  gage  readings  disoontipoed;  disebtf?' 
estlniated  from  records  of  discharge  from  FIsn  Lake  and  Island  Lake  reserroiis. 


Digitized  by 


Google 


STREAMS  TRIBUTABY  TO  LAKE  SXTFEKIOB. 


17 


Mottikfy  difckarge  of  Cloquet  River  at  Independence,  Minn.y  for  the  year  ending  Sept,  SO, 


1917. 
pninage  sTM,  608  sqoan  mt!«t.] 

Discharge  In  seoond-teet. 

Run-off 
(depth  in 
inches  on 
drainage 

am). 

Month. 

Mean. 

Per 

square 
mile. 

Ortrfwr. , 

S,«50 
1,040 

17« 
472 

1,040 
«81 
781 
600 
500 
480 
154 
134 
244 
118 
637 
278 

L49 
.976 

1.12 
.860 
.716 
.688 
.221 
.192 
.350 
.109 
.913 
.891 

1.72 

Kofwibcr 

1.09 

DtnnlM4*  . 

1.29 

J^mrv. 

.99 

SBSy. 

.76 

SbS^:;;a;:::::::::::::::::::::::::::::::: 

.79 

Inrii 

80 
80 
101 
80 
109 
128 

.25 

mK^           : 

205 
450 

ao3 

3,050 
475 

.22 

Sv;:::::::::::::::::.:: :....:::::::: 

.39 

Inly 

.19 

AiisQst . .                          

1.06 

B«p(nnb«r 

.44 

TYWTMT 

.     3,AS0 

80 

471 

.675 

9.17 

BRULS  RIVXU  VZAB  VBJTLE,  WIS. 

Location.— About  eec.  26,  T.  48  N.,  R.  10  W.,  at  Brule  Outing  Club,  Douglas  County, 

4)  miles  downstream  from  Brule  and  9  miles  above  mouth  of  river. 
DaiXN AOB  ABSA. — ^162  square  miles  (measured  on  map  issued  by  \^^sconsin  G^logical 

and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 
Rboobds  available. — ^Biarch  19,  1914,  to  February  28,  1917,  when  station  was  dis- 
continued. 
Gage. — ^Vertical  staff;  low-water  section,  reading  from  0  to  7.9  feet,  ftutened  to  down- 
stream side  of  Brule  Outing  Club  boat  landing;  high-water  section,  reading  from 
8.0  to  9.9  feet,  fastened  to  tree  on  shore  end  of  landing;  read  by  Charles  Leppanen. 
Ddchabob  measubehents. — ^Made  from  a  boat  held  in  place  by  a  wire  across  the 
river  below  the  gage,  or  by  wading.    All  measurements  are  made  about  200  feet 
below  gage  section. 
GaAim EL  AND  CONTROL. — ^Bod  composod  of  gravel.    One  channel  at  all  stages.    Con- 
trol formed  by  head  of  rapids  below  gage.    Banks  wooded;  not  subject  to  over- 
flow. 
BxTREXES  OF  DiscHABOE. — Maxjmiim  stage  recorded  during  year,  3.18  feet  October 
21  (discharge,  220  second-feet);  minimum  discharge,  February  28,  134  second- 
feet  (determined  by  current-meter  measurement). 

1914-1917:  Maximum  stage  recorded,  6.2  feet  April  21,  1916  (discharge,  1,490 
Beoond-feet);  miyiifnnm  stage  recorded,  2.75  feet  at  7  a.  m.  March  20,  1914  (dis- 
charge, 115  second-feet). 
Ici.— Stage-discharge  relation  affected  by  ice. 
Keoulation. — None. 

AocuRACT. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  145  and  1,370  second-feet.  Crage  read  once  daily,  to 
quarter-tenths.  Daily  discharge  ascertained  by  applying  daily  gage  height  to 
rating  table,  except  for  periods  when  stage-dischaige  relation  was  affected  by 
ice,  for  which  periods  it  was  obtained  by  applying  to  rating  curve  daily  gage 
height  corrected  for  effect  of  ice  by  means  of  dischaige  measurements,  observer's 
notes,  and  weather  reoofds.  Open-water  recOTds  good;  wint^  records  fair. 
94446'— 1»— WSF  464 2 
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Discharge  measurements  of  Brule  River  near  Brale^  Wis.,  during  the  year  ending  Sept.  SO, 

1917. 


[Madeb7R.B.KI1gore.] 

Date. 

A 

Dis- 
charge. 

Dec.  27o 

Feet. 
4.62 
4.08 
4.28 

207 

Jan.  26a..           

136 

Feb.  28a 

131 

a  Complete  Ice  cover. 

Daily  dtscharge,  in  secxynd-feet,  of  Brule  River  near  Brule,  Wis.,  for  the  period  Oct.  1, 1915, 

to  Feb.  S8,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

1 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

195 
105 
105 
195 
195 

105 
195 
195 
195 
195 

105 
105 
190 
185 
185 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
160 
160 
145 

i 

1 
)75 

135 

16 

170 
170 
170 
105 
220 

220 
208 
195 
195 
195 

195 
195 
106 
196 
105 
105 

180 
180 
175 
175 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

145 
145 
145 
145 
145 

145 
160 
170 
170 
180 

196 

206 
195 
195 
195 

140 

2 

17 

3 

18 

4 

19 

6 

20 

6 

21 

7 

22 

m 

8 

23 

0 

24 

10 

25 

11 

26 

12 

27 

13 

28 .*-.. 

14 

29 

15 

30 

31 

Note.— stage-discharge  relation  affected  by  ice  Nov.  12  to  Feb.  28,  when  station  was  discontintied. 

Monthly  discharge  of  Brule  River  near  Brule,  Wis.,  for  the  period  Oct.  1, 1916,  to  Feb.tS, 

1917. 


[Drainage  area  162  square  miles.] 

Dth. 

Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Moi 

Mean. 

Per 
square 
mile. 

October 

220 
195 
205 

170 
170 
145 

183 
183 
169 
157 
135 

1.18 
1.13 
1.04 
.969 
.833 

i.ao 

November 

1.36 

December 

I.ao 

January 

1.12 

February 

.87 

BAD  BIVER  NEAR  ODAVAH,  WIS. 

Location. — In  sec.  25,  T.  47  N.,  R.  3  W.,  8  xnilea  upstream  from  Odanah,  Ashland 
County,  12  miles  above  mouth.  Potato  River  enters  from  right  about  8  miles 
above  station. 

Drainage  area. — 607  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 
&  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Records  available.— July  31, 1914,  to  September  30, 1917. 
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Gaob.— Stevens  continaous  water-stage  recorder,  installed  March  31,  1915,  over  a 
wooden  well,  just  above  first  falls  above  the  mouth  of  river.  A  Gurley  water- 
stage  recorder  at  the  same  site  was  used  July  31,  1914,  to  March  31, 1915. 

DzBCHAROB  MBASURBMENTS. — ^Mado  from  a  cable  about  700  feet  upstream  from  the 

gage. 

rHANNBL  AND  CONTROL. — Bed  of  channel  is  sand  and  gravel.  Rock  outcrops  at  the 
beginning  of  rapids  about  200  feet  below  the  gage  form  a  permanent  control. 
During  log-driving  periods  logs  may  collect  on  the  outcrop  and  cause  backwater 
at  the  gage.  Right  bank  high  and  not  subject  to  overflow;  left  bank  of  medium 
height  and  may  be  overflowed  by  extremely  high  water. 

ExTEEMES  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  4.05  feet  at  9  a.  m. 
Aiffil  21  (discharge,  4,060  second-feet);  minimum  discharge  somewhat  less  than 
90  second-feet,  in  February. 

1914-1917:  Maximum  stage  recorded,  6.66  feet  at  1  a.  m.  April  22,  1916  (dis- 
charge, 12,200  second-feet);  minimum  discharge  occtirred  in  February,  1917. 

Ice.— Stage-<lischarge  relation  seriously  affected  by  ice. 

Regulation. — A  number  of  small  reservoirs  are  operated  diuing  the  early  spring  and 
summer  as  an  aid  to  log  driving.  During  such  periods  the  stage  may  fluctuate 
rapidly. 

AccuRACT. — Stage-discharge  relation  fairly  permanent  except  when  affected  by  ice. 
Rating  curve  well  defined  between  80  and  7,270  second-feet;  extended  above 
7,270  second-feet  and  may  be  subject  to  considerable  error.  Operation  of  water- 
stage  recorder  only  fairly  satisfactory  from  October  1  until  ice  formed;  record 
continuous  from  April  16  to  September  30.  Daily  discharge  October  1  to  April 
15  ascertained  by  applying  to  rating  table  mean  daily  gage  height  obtained  by 
planimeter  from  recorder  graph  except  for  the  following  periods:  October  6-12 
and  October  2  to  November  15,  discharge  was  estimated  from  records  of  flow  in 
adjoining  drainage  basins;  December  14  to  April  15  (stage-discharge  relation 
affected  by  ice),  discharge  determined  from  current-meter  measurements  and 
comparison  with  records  of  flow  of  streams  in  adjacent  drainage  basins;  discharge 
April  16  to  September  30  obtained  by  discharge  integrator.  Open-water  records 
good  except  those  based  on  estimates,  which  are  fair;  winter  records  roughly 
approximate. 

I>itfk(Brge  measuremenU  of  Bad  River  near  Odanah,  Wis. ,  during  the  year  ending  Sept.  SO. 

1917. 


[Made  by  R. 

B.KOgara.) 

Date. 

Oase 
height. 

Dte. 
charge. 

Date. 

Gage 
height. 

Dis- 
charge. 

D«c.lO«...             

Feet. 
l.iS8 
1.76 

8ee.-ft. 
72 
00 

Mar.2a 

Feet. 
1.78 
2.28 

ae...,u^ 

Jm,27« 

May  11 

1,270 

a  Complete  ioe  ooyer. 
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DaUy  duAarge,  in  teoond-feetf  of  Bad  River  near  Odandhf  Wis.,  for  the  fear  ending 

Sept.  SO,  1917. 


T>vf. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8vt 

1 

S54 
311 
358 
241 

264 

250 

305 
400 
435 

435 
435 
456 
470 

200 

270 

375 
305 
275 
275 
369 

247 
253 
253 
241 
219 

198 
264 
264 
253 
241 

336 
230 
230 
330 
336 

319 
353 
358 
319 
183 

180 
175 
160 
150 
140 

135 
130 
130 
125 
130 

130 
115 
110 
105 
100 

100 
95 
95 
05 
95 
95 

05 

90 

95 

1 

130 

400 

700 
1,040 
1,430 
2,010 
2,900 

3,340 
2800 
2,170 
1,830 
1,710 

1,500 
1,420 
1,690 
1,880 
2,010 

2,160 
3,120 
3,390 
3,4C0 
1,930 

1,840 
1,630 
1,570 
1  460 
1,340 

1,240 

1,120 

1,050 

980 

890 

860 
830 
840 
750 
720 

680 
606 
580 
490 
470 

430 
430 
890 
380 
390 
810 

1,830 
1,760 
1,390 
1,450 
1,600 

1,490 
1,930 
3  420 
1,980 
1,500 

1,310 

1,030 

790 

660 

610 

510 
470 
450 
630 
1,130 

1,100 
880 
770 
640 
650 

010 
980 
840 
840 

730 

680 
640 
460 
460 
410 

670 
1,140 
1,050 
'890 

680 

680 
530 
540 
410 
390 

880 
290 
280 
280 
256 

250 
350 
280 
650 
840 

660 
450 
850 
390 
340 
350 

800 
380 
250 
345 
245 

230 
200 
220 
250 
275 

265 
245 
240 
230 
220 

215 
205 
200 
200 
200 

200 
200 
195 
195 
240 

385 

295 
805 
805 
290 
370 

250 

2 

230 

3 

810 

4 

19S 

6 

195 

6 

7 

8 • 

9 ' 

190 
190 
190 
190 

10 

190 

U 

190 

12... 

1% 

13 

190 

14 

190 

15 

250 

16 

800 

17 

305 

18 

306 

19 

300 

30 

270 

21 

250 

22 

240 

23 

230 

24 

210 

25 

195 

26 

196 

27 

210 

28 

2G0 

20 

280 

30 

393 

31 

NoTS— Oage  not  In  operation  Oct.  6-12,  Oct.  33  to  Nov.  15.    Stag»Hlischarge  relation  affected  by  ice 
Dec.  12  to  Apr.  15. 

Monthly  discharge  of  Bad  River  near  Odanah,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  607  square  miles.] 


Discharge  in  second-feet 

Run-off 
(depth  in 
inches  OD 

drains^ 
aiea). 

Month. 

Maximum. 

MinininTHr 

Mean. 

Pet 

square 
mile. 

1 
October 

398 

363 

157 

95 

90 

109 

1,150 

1,090 

1,110 

497 

242 

229 

a  491 
.433 
.259 
.157 
.148 
.180 
1.89 
1.80 
L83 
.819 
.399 
.377 

a57 

November 

.48 

December 

258 

.90 

January 

.18 

FebnuuT 

.15 

March... 

.31 

^?::::::::::::;::::::::;::::::::::::::::::::; 

June 

July 

August 

3,340 
2,400 
2  420 
1,140 
305 
305 

111 

380 
450 
240 
195 
185 

3.06 
3.04 
.»« 
.4« 

Se^ember 

.42 

The  year 

3,340 

444 

.731 

9.94 

Digitized  by 


Google 


STJBFACE  WATEB  SUPPLY,  1917,  PART  IV.  21 

STREAMS  TKIBUTABY  TO  LAKE  MIGHIOAN. 
MSHOMOrZE  RIVZX  BELOW  K088,  MICH. 

LoGAiQON.— In  Bee.  5,  T.  33  N.,  R.  23  E.,  at  "Grand  Rapids,"  about  4  milee  below 
KoB,  Marinette  County,  Mich.,  and  3  miles  west  of  Ingalls,  Mich.  Little  Cedar 
River,  draining  an  area  entirely  in  Michigan,  enters  from  the  left  about  half  a 
mile  below  the  station. 

DftAOfAOB  ARKA. — 3,790  square  milos. 

Records  availablb.— July  1, 1913,  to  September  30,  1917. 

DocHABOs. — The  flow  is  computed  by  the  Menominee  &  Marinette  Light  &  Traction 
Co.,  of  Menominee,  Mich.,  as  follows:  Each  hour  the  load  on  the  generators  is 
noted  and  gage  heights  are  read  of  the  head  and  tail  water  to  determine  the  head 
on  the  spillway  of  the  dam  and  the  acting  head  on  the  turbines.  The  flow  through 
the  turbines  for  each  hour  is  taken  from  a  table  giving  the  discharge  correspond- 
ing to  load  and  head.  The  flow  over  the  spillway  is  taken  from  a  table  computed 
from  a  weir  formula.  When  water  is  wasted  through  the  gates  the  magnitude 
and  duration  of  the  gate  openings  are  noted  and  the  quantity  wasted  is  deter- 
mined from  computed  tables.  The  sum  of  the  hourly  flow  through  the  tiu>bines 
and  over  the  spillway,  plus  the  quantity  wasted  through  the  gates,  divided  by 
the  number  of  seconds  in  24  hoius,  gives  the  average  discharge  in  second-feet 
for  the  day.  No  account  is  taken  of  the  water  passing  through  the  exciter  tur- 
lone,  nor  waste  over  the  "trash  gate **  at  the  power  house.  This  quanity  is,  how- 
ever, relatively  small. 

ExTRSMEs  OF  DISCHARGE. — Maximum  daily  discharge  recorded  during  year,  13,800 
second-feet  April  24;  minimum  daily  discharge  recorded,  1,550  second-feet 
February  21. 

1913-1917:  Maximum  daily  discharge  recorded,  23,200  second-feet,  April  23 
and  25,  1916;  minimum  daily  discharge  recorded,  1,000  second-feet,  June  14, 
1914. 

Regclation. — Above  the  station  are  the  following  power  plants:  Stiugeon  Falls, 
owned  by  Penn.  Iron  Mining  Co.,  50  miles;  Little  Quinnesec,  owned  by  Kim- 
berly  Clark  Co.,  57  miles;  Upper  Quinnesec,  owned  by  Oliver  Iron  Mining  Co., 
62  miles;  Twin  Falls,  owned  by  Peninsular  Power  Co.  With  the  exception  of 
the  Kimberly  Clark  dam  at  Little  Quinnesec,  the  dams  fiunish  power  for  utility 
and  mining  uses,  so  that  the  flow  past  the  dams  is  comparatively  imiform.  The 
Kimberly  Clark  dam  is  used  for  paper  mills  and  regulates  the  flow  on  Simdays 
and  holidays.  The  effect  of  this  dam  is  felt  at  the  stations  generally  on  Tuesdays. 
The  monthly  flow  should  represent  the  natural  flow. 

Accuracy. — No  current-meter  measurements  have  been  made  by  the  Survey  engi- 
neers at  this  plant,  but  records  of  measurements  made  at  Koss,  Mich.,  diuing  the 
year  ending  September  30,  1914,  show  a  close  compcuison  with  the  discharge  as 
determined  at  the  power  house. 
Cooperation.— Daily  discharge  records  furnished  monthly  by  Edward  Daniell,  gen- 
eral manager  of  the  Menominee  &  Marinette  Light  &  Traction  Co. 
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Daily  dMiarge,  in  seoond/eet,  of  Menominee  Biver  bdow  Kou^  Jficft.,  fcr  (Ae  yoor 

ending  Sept,  SO,  1917. 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jone. 


July. 


Aug. 


Sept 


1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15. 

16. 
17 
18, 
19 

ao. 

21 
22 
23 
24 
25 

26. 

27 
28. 
29 
30 

ai. 


7,670 
6.520 
6,370 
4,740 
4,260 

3,910 
3,830 
3,560 
2,820 
3,390 

3,010 
3,100 
3,180 
3,340 
3,840 

4,560 
4,660 
4,850 
5,150 
5,420 

5,850 
5,130 
5,150 
4,990 
4,880 

5,310 
6,380 
6,140 
6,830 
6,910 
7,430 


7,640 
8,130 
7,890 
7,770 
7,330 

6,600 
6,420 
5,660 
5,750 
6,820 

7,500 
7,820 
7,520 
6,860 
5,220 

3,610 
8,460 
4.130 
4,720 
5,200 

5,310 
5,010 
5,220 
5,620 
2,380 

2,280 
8,070 
8,470 
4,240 
5,020 


4,830 
4,500 
4,200 
4,600 
5,150 

4,480 
4,220 
4,f90 
3,910 
8,180 

2.360 
2,200 
2,380 
2,470 
2^480 

2,430 
2,500 
2,270 
2,030 
2^440 

2,460 
2,480 
2,460 
2,570 
2,120 

2,860 
2,400 
2,420 
2,410 
2,380 
2,230 


2,070 
2,080 


1,910 
1,880 
1,850 
1,840 
1,780 

1,670 
1,820 
2,050 
1,850 
1,940 

1,810 
1,760 
1,720 
1,720 
1,840 

1,900 
1,880 
1,970 
1,770 
1,710 

1,550 
1,570 
1,720 
1,740 
2,080 

1,780 
1,780 
1,860 


570 

710 

L603 

-730 

030 
860 
970 
880 
790 

110 
940 
760 
920 
910 

840 
770 
080 
820 
750 

820 
030 
230 
190 
560 

680 
880 
180 
320 
680 
730 


3,970 
4,090 
4,820 
5,140 
5,640 

5,560 
5,890 
6,280 
6,810 
7,220 

7,660 
7,340 
7,490 
7,651 
7,160 

6,230 
6,190 
5,460 
6,6fiO 
8,900 

10,800 
11,000 
12,300 
13,800 
13,700 

11,900 
10,900 
10,200 
10,200 
10,200 


11.000 
11,330 
1L600 
11,600 
11,100 

10,600 
9,790 

10,500 
8,890 
9,770 

0,680 
7,850 
7,500 
7,230 
7,310 

7,180 
7,150 
7,210 
7,220 
7,760 

7,420 
7,430 
6,770 
6.900 
6,530 

5,460 
5,280 
4,730 
4,840 
4,530 
4,350 


4,900 
5,460 
6,290 
5,530 
6,900 

7,130 
9,200 
10,300 
11,600 
1^000 

12,100 
10,900 
9,210 
8,150 
6,900 

6,480 
6,020 
5,600 
4,650 
4,920 

5,410 
6,280 
6.450 
6,220 
5,570 

4,660 
5,810 
7,320 
7,140 
6,500 


5,870 
5,310 
4,580 
5,000 
4,350 

4,060 
^510 
2,960 
8;7S0 
8,340 

2,780 
8,070 
8,250 
8.370 
8,030 

8,040 
3,260 
2,860 
2,720 
2,600 

3,310 
2,620 
2,540 
2,890 
2,730 

2,710 
2,430 
2,110 
2,580 
1,970 
1,990 


2,160 
2,030 
2,180 
2,290 
2,330 

2,400 
2^320 
2)880 
8|680 
8^770 

8,560 
8,600 
8,400 
8,960 
3,840 

8,300 
3,140 
8,000 
2,890 
2,870 

2,650 
2,920 
3,410 
2,960 
2,820 

2,500 
2,990 
2,500 
2,860 
2,743 
3,090 


3,140 
3,330 
3,000 
2,150 
2,520 

2,980 
2,9W 
2,790 
2,850 
2,370 

2,110 
2,100 
2,300 
2,560 
3,040 

8,440 
3,720 
4,040 
3,760 
3,500 

3,540 
3,430 
2,900 
2,6« 
2,660 

2,440 
2,430 
2.570 
2,460 
2,710 


llonthly   discharge    of   Menominee  River  below   Kon,    Mich.^  for   the  year  ending 

Sept,  SO,  1917. 


[Drainage  fl 


,  3,790  square  miles.] 


Ifonth. 


Dlacharge  in  second-feet. 


Maxim  nm. 


Mtwlnnttn. 


Per 
square 
mile. 


Rtui-off 
(depth  tn 
incaes  on 
drainage 

~    0. 


October... 
November. 
December. 
January. . . 
February.. 

March 

April 

May 

June. 

July 

August.... 
September. 

The  year.. 


7,670 
8,130 
5,150 
2,510 
2,080 
3,730 
13,800 
11,600 
13,000 
5,870 
8,960 
4,040 


2,820 
2,260 
2,030 
1,560 
1,550 
1,570 
3,970 
4,350 
4,650 
1,970 
2,030 
2,100 


4,920 
5,600 
3,010 
2,050 
1,810 
2,160 
8,040 
7,960 
7^190 
3,290 
2,940 
2,890 


L30 
1.48 
.794 
.541 
.478 
.570 
2.12 
2.10 
LOO 
.868 
.776 
.763 


L50 

L65 

.92 

.62 

.50 

.66 

2L36 

2.43 

2.12 

LW 

.» 


13,800 


1,560 


4,320 


1.14 


15.49 


Note.— Monthly  and  vearly  discharge  computed  by  engineers  of  the  United  States  Oeologieal  Survey 
from  records  of  daily  discharge  furnished  by  Menominee  &  Marinette  Light  &  Traction  Ca 

PXHS  BIVEB  VBAB  FLOBSVOS,  WIS. 

Location.— In  sees.  23  and  26,  T.  39  N.,  R.  17  E.,  at  highway  bridge  8  miles  south- 
west of  Florence,  Florence  County,  and  12  miles  above  mouth  of  river.  Popple 
River  enters  from  right  about  200  feet  above  station. 
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DsABCAOS  ABBA. — 488 <>  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  Histwy  Survey,  edition  of  1911;  scale,  1  inch  =6  miles). 

RscoBim  AYAiLABLB.— January  22,  1914,  to  September  30,  1917. 

Gaob.— Chain  gage  fastened  to  guard  rail  on  upstream  side  of  bridge;  road  by  William 
Taft. 

DncHABGS  MEASURBMBNTS. — ^Mado  from  upstream  side  of  bridge  or  by  wading. 

Ceeannel  and  control. — Coarse  gravel  and  stones.  Left  bank  high;  not  subject 
to  overflow;  extremely  hig^  water  may  overflow  right  bank  aroimd  approach 
to  bridge. 

ExTREMBS  OF  DiscHAROB. — Maximum  stage  recorded  during  year,  6.90  feet  at  noon, 
June  8  (discharge,  2,460  second-feet);  minimum  estimated  dischaige  135  second- 
feet  in  January  and  February. 

1914-1917:  Maximum  recorded  stage,  9.25  feet  at  noon,  April  23,  1916  (dis- 
chaige, about  4,520  second-feet);  minimum  recorded  stage,  1.6  feet,  September 
6  and  7,  1915  (discharge,  about  118  second-feet). 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — River  not  used  for  log  driving  during  year.  Crates  of  a  dam  below 
remained  open  throughout  the  year. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  rating  curve  fairly 
well  defined  between  200  and  418  second-feet  and  well  defined  between  418 
and  1,540  second  feet;  extension  of  curve  below  200  and  above  1,540  second- 
feet  may  be  subject  to  considerable  error.  Gage  read  once  daily  to  half-tenths. 
Daily  dischaige  ascertained  by  applying  daily  gage  height  to  rating  table,  except 
for  period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was 
obtained  from  results  of  current-meter  measurements,  observer's  notes,  and 
weather  records.  Open-water  records  good  except  for  extreme  high  and  low 
stages;  winter  records  fair. 

DMarge  measurements  of  Pine  River  near  Florence^   Wis.^  during  the  year  ending 

Sept.  SO,  1917, 


[Made  by  R. 

B.  EUgore.] 

Data. 

Oane 
height. 

Di». 

Dat«. 

Oa«e 
hei^t. 

DI8. 

charge. 

Jan.  ]ft 

Feet. 
2.90 
3.00 

8ee.'fl. 
177 
170 

Mar.  5« 

FeH. 
3.22 

""-^h 

30»  

June  25  , 

1,060 

•  Supersedes  flnire  pnblbbed  In  previoas  reports.    Revision  based  on  the  fact  that  Kentuck  Lake  dls- 
ebenes  into  Brule  River,  rather  than  into  Pine  River. 

*  Complete  ioe  cover. 
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DaUy  diKharget  in  Meoond-feet,  of  Pine  River  near  Florence,  Wis.,  for  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1.. 
2. 
3. 
4.. 
6.. 

«. 
7.. 
8. 
9. 
10.. 

11.. 
12.. 
13., 
14. 
15.. 

16.. 
17.. 
18.. 
19., 
20. 

21.. 
22.. 
23.. 
24.. 
35.. 

36.. 
37.. 
28.. 
29.. 
30.. 
31.. 


eoo 

655 
620 
552 
518 

451 
885 
385 
8S5 
418 

418 
451 
451 

468 
484 

518 
518 
552 
552 
586 

620 
690 
690 
725 
761 

797 
869 
905 
905 


797 
761 
725 
690 
690 

090 
725 
761 
761 
797 

797 
761 
725 
600 
090 

690 
725 
760 
760 
725 

090 
655 
620 
552 
518 

552 

586 
586 
5G2 
552 


518 
518 
484 
451 
418 

418 
885 
885 
385 

870 

870 
350 
835 

330 
305 

306 
385 
270 
355 
225 

310 
310 
195 
196 
196 

180 
180 
180 
180 
180 
180 


175 
175 
175 
190 
300 

200 
300 
300 
200 
300 

200 
195 
195 
105 
310 

320 
220 
320 
210 
200 

160 
160 
160 
150 
135 

140 
145 
156 
165 
180 
180 


175 
160 
150 
145 
156 

165 
180 
190 
196 
300 

180 
180 
165 
150 
150 

150 
160 
145 
140 
140 

140 
135 
150 
160 
155 

170 
180 
176 


170 
170 
155 
140 
170 

175 
180 
185 
190 
195 

300 
310 
215 
220 
225 

235 
250 
255 
265 
275 

285 
305 
335 
850 
386 

430 
470 
530 
585 

640 
693 


745 
795 
850 
905 
940 

975 

996 

1,010 

1,010 

075 

940 
735 
638 
553 

484 

468 
451 
588 

725 
1,090 

1,330 
1,380 
1,290 
1,250 
1,210 

1,130 
1,130 
1,090 
1,290 
1,330 


1,380 
1,330 
1,290 
1,290 
1,330 

1,380 
1,430 
1,430 
1,480 
1,540 

1,540 
1,600 
1,330 
1,290 
1,250 

1,210 
1,210 
1,170 
1,130 
1,060 

977 
905 


797 

725 

1,050 

1,010 

977 

941 

906 


906 
860 
905 
941 
1,010 

1,430 
1,780 
2,460 
3,380 
2,240 

2,100 
1,810 
1,720 
1,540 
1,430 

1,210 
1,130 
1,090 
1,010 
941 

906 
869 
761 
725 
090 

665 

655 
690 
690 
725 


906 
809 


797 

761 
690 
655 
620 
620 

552 
518 
451 
418 
385 

353 
319 
303 

387 
387 

256 
356 
356 
240 
340 

325 
225 
196 
169 
160 
160 


169 
196 
256 
352 


402 
418 
451 
451 
418 

385 

353 
353 
336 

319 

319 
287 
340 
225 
256 

356 
373 
272 
287 
287 

387 
256 
256 
256 
273 


287 
287 
20 

m^ 

311 

3U 
31l| 


363 

3» 
4H 

4S4 

4S1 
418 
418 
3SS 

368 

3SB 

3tt 
319 
319 
319 

33$ 
332 
3S3 
3S$ 

338 


NoTB.— Stage-discharge  relation  affected  by  ice  Nov.  13-21,  and  Dec.  10  to  April  11;  gage  not  read  Apr. 
13, 16,  and  18;  discharge  interpolated. 


Monthly  discharge  of  Pine  River  near  Florence,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  488  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


905 

797 

518 

320 

300 

690 

1,380 

1,600 

3,460 

905 

451 

481 


2,460 


Mly^im^Tm- 


385 

518 
180 
135 
135 
140 
451 
725 
655 
160 
109 
287 


135 


Mean. 


604 
686 
304 
184 
162 
393 
943 
1,180 
1,210 
447 
308 
350 


557 


Per 

square 


1.24 

1.41 

.633 

.377 

.332 

.596 

1.95 

2.42 

2.48 

.916 

.631 

.717 


1.14 


RuihOff 
(depth  in 
inches  on 

drainagt 

ana). 


143 
1.57 
.73 

.a 

.3$ 
.69 
2.15 
2.79 

2n 

1.06 
.73 
.80 


IS.B 
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PnCS  BZVE&  AT  AMBE&O,  WIS. 

Location.— In  sec.  15,  T.  35  N.,  R.  21  E.,  at  Chicago,  Milwaukee  <fe  St.  Paul  Railway 
bridge  half  a  mile  south  of  Amberg,  Marinette  County,  inunediately  below 
junction  of  two  branches  of  Pike  River,  and  about  11  miles  above  mouth. 

Draikaos  area. — ^240  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 
and  Natural  History  Survey,  edition  of  1911;  scale  1  inch=  6  miles). 

Kecobds  available. — February  26,  1914,  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  guard  rail  on  upstream  side  of  bridge;  read  by  Frank 
Bunce. 

Discharge  measurements. — ^Made  by  wading  or  from  a  highway  bridge  a  quarter 
of  a  mile  downstream  from  the  bridge  to  which  the  gage  is  attached. 

Channel  and  control. — Solid  rock  and  some  loose  granite  boulders.  Bed  permanent 
but  very  rough  at  gage.    Banks  medium  high;  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.5  feet,  8.30  a.  m. 
June  9  (dischai^ge  1,120  second-feet);  estimated  minimum  discharge,  120  second- 
feet,  during  January  and  February. 

1914-1917:  Maximum  stage  recorded,  4.65  feet  at  8.10  p.  m.  July  14,  1914 
(discharge  1,200  second-feet);  minimum  stage  recorded,  1.55  feet  September 
7, 1915  (discharge,  109  second-feet). 

Regulation. — No  dams  are  at  present  in  operation  above  this  station,  flow  natural. 

Accuracy. — Stage-dischaige  relation .  permanent  except  when  affected  by  ice. 
Rating  curve  well  defined  between  180  and  1,120  second-feet.  Gage  read  to 
quarter-tenths,  once  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
hei^t  to  rating  table,  except  for  period  when  stage-dischaige  relation  was  affected 
by  ice,  for  which  it  was  ascertained  from  cujrent  meter  measurements,  (Jbserver^s 
notes,  and  weather  records.  Open-water  records  excellent  except  for  extremely 
high  stages,  for  which  they  are  good.    Records  for  winter  period  fair. 

IH$dmrge  measurements  of  Pike  River  at  Amberg,  Wis.,  dwring  the  year  ending  Sept.  SO, 

1917, 

[Made  bj  R.  B.  Kllgore.) 


Date. 

Oase 
height. 

Dis- 
charge. 

Date. 

Gage 
height. 

Dw- 
churge. 

Jsn.2«.                 

Fed. 
2.39 
2.36 

'"■to 

173 

Mar. «« 

Feet. 
.2.10 
2.56 

8ee.'ft. 

16S 

JuLSla          '          

June  28 

371 

a  Incomplete  ice  cover  at  control. 
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Daily  discharge,  in  second-feet ,  of  Pike  River  at  Amberg,   Wis,,  for  the  year  ending 

Sept.  30,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aog. 

Sept. 

1 

620 
546 
476 
396 
364 

333 
333 
318 
303 
303 

288 
273 
318 
273 
303 

303 
818 
364 
348 
348 

364 
380 
364 
348 
396 

510 
546 
546 
510 
646 

682 
M6 
510 
460 
428 

896 
364 
864 
396 
428 

412 
380 
833 
244 
273 

303 
833 
333 
348 
318 

303 
303 
288 
303 
244 

303 
848 
318 
318 
273 

273 
344 
273 
288 
273 

373 
288 

288 
388 
199 

244 

373 
230 
317 
315 

330 
315 
315 
315 
330 

315 
315 
330 
245 
360 

260 
260 
245 
230 
205 
180 

180 
180 
180 
170 
170 

160 
160 
160 
170 
170 

160 
160 
150 
140 
130 

130 
130 
120 
130 
130 

120 
120 
120 
130 
140 

140 
150 
150 
160 
170 
175 

150 
120 
120 
125 
125 

120 
125 
130 
120 
125 

136 
140 
140 
140 
146 

150 
165 
180 
160 
145 

145 
150' 
150 
150 
155 

155 
150 
150 

150 
145 
165 
185 
175 

165 
180 
195 
210 
230 

220 
310 
315 
220 
335 

250 
240 
230 
240 
245 

290 
340 
285 
230 
440 

645 
725 
610 
675 
698 
510 

476 
444 
646 

698 
668 

656 
658 
668 
658 
630 

682 

682 
683 
610 
460 

428 
380 
412 
476 
682 

662 

582 
582 
610 
476 

412 
460 
646 

.%2 
620 

658 
606 
658 
620 
646 

493 
428 
396 
380 
364 

348 
333 
818 
318 
303 

303 
303 
318 
333 
348 

348 
318 
303 
303 
288 

288 
273 
358 
258 
244 
303 

364 
396 
428 
476 
562 

620 

862 

1,060 

1,120 

904 

778 
098 
646 
493 
428 

380 
333 
333 
333 
318 

318 
303 
303 
318 
303 

364 
380 
348 
318 
318 

333 
318 
303 
288 
273 

258 
273 
358 
341 
330 

317 
217 
217 
217 
304 

204 
304 
304 
103 
317 

217 
304 
193 
180 
180 

180 
192 
180 
169 
158 
148 

192 
204 
192 
169 
180 

185 
176 
288 
318 
333 

388 
314 
364 

3S0 
380 

333 
318 
358 
244 
344 

258 
244 
237 
330 
304 

304 
204 
348 
348 
199 
180 

18S 

2 

160 

3 

171 

4 

169 

5 

162 

6 

177 

7 .• 

1::::::::::::::: 

19J 
180 
180 

10 

11 

12 

13 

176 

169 
15S 
ISO 

14 

15 

1ft 

17 

244 

338 

2» 
2(4 

is::.:::::::::::: 

230 

19 

204 

20 

192 

21 

176 

22::::::::::::::: 

158 

23 

im 

24 

163 

25 

158 

26 

163 

27 

158 

28 ^.... 

29 

158 
162 

30 

31 , 

156 

Note.— Stage^Lschargc  relation  affected  by  ico  Dec.  15,  to  Mar.  29;  gage  not  read  Aug.  23  and  Sept  6; 
discharge  interpoiatod. 

Monthly  discharge  of  Pike  River  at  Amberg,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  240  square  miles.] 


Discharge  in  second-feet. 

Rmwiff 
(depth  in 
inches  on 

drainage 
area). 

Month. 

Maximum. 

Mean. 

Per 
square 
mile. 

October 

620 
683 
388 
180 
180 
725 
698 
698 
1,120 
333 
380 
358 

373 
344 
180 
120 
120 
145 
412 
244 
303 
148 
169 
158 

394 
358 
242 
150 
142 
308 
647 
376 
492 
-      223 
256 
184 

L64 
L49 
LOl 

.636 

.503 
1.28 
3.28 
L57 
2.05 

.925 
L07 

.767 

1.S9 

im 

December 

L16 

January 

.72 

February 

.63 

March  ., 

LIS 

April 

2.54 

mS^.::::::;;;::;;::::::::::::::::::::::::::::: 

L81 

June 

2.9 

July 

LOT 

August 

L23 

Se^embcBT..* » 

.86 

The  year 

1,130 

120 

306 

L28 

17.33 

PS8HTIOO  RIVER  AT  HIGH  FALLS,  ITEAB  C&IVITZ,  WIS. 

Location.— In  sec.  1,  T.  32  N.,  R.  18  E.,  at  High  Falls,  near  Crivitz,  Marinette 
County,  about  a  quarter  of  a  mile  downstream  from  power  house  of  Wisconsio 
Public  Service  Co.,  1  mile  upstream  from  Thimder  River  (coming  in  from  the 
right),  and  15  miles  by  road  northwest  of  Crivitz. 
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Drainaor  AfiXA. — 520*  Bquaie  miles  (measured  on  Wisconsin  Geologiod  Sc  Natural 
History  Survey  map,  edition  of  1911;  scale:  1  inch=3  6  miles). 

Records  at ailable.— October  1,  1912,  to  September  30,  1917. 

Gage. — Barrett  and  Lawrence  water-stage  recorder  set  over  a  wooden  well  about 
15  feet  from  the  left  bank  and  quarter  of  a  mile  downstream  from  power  house; 
well  is  protected  from  floating  logs  by  a  large  boulder. 

IhscHAROB  MEASUREMENTS. — ^Bfado  from  cablo  half  a  mile  below  gage. 

Channel  and  control. — ^Banks  at  control  and  measuring  section  are  high  and  not 
subject  to  overflow.  Control  for  gage  at  low  stages  is  a  small  gravel  riffle  about 
50  feet  downstream  from  the  gage;  apparently  drowned  out  at  medium  and  high 
stages,  when  control  is  probably  formed  by  some  point  farther  downstream. 

Extremes  of  discharge. — Maximum  mean  daily  discharge  during  the  year,  2,590 
second-feet;  minimum  mean  discharge,  104  second-feet  January  7. 

1912-1917:  Maximum  stage,  from  water-stage  recorder,  7.2  feet,  May  13,  1916 
(discharge,  3,480  second-feet);  minimum  stage,  1.1  feet  at  5  p.  m.  March  21, 1915 
(discharge,  54  second-feet).  Owing  to  artificial  regulation  extremes  given  do  not 
represent  the  natural  flow. 

IcE.^Because  of  the  relatively  warm  water  in  the  large  swvice  reservoir  ice  does 
not  form  on  the  river  in  the  vicinity  of  the  gage;  open-water  rating. ciu*ve  used 
throughout  year. 

Regulation. — ^FIow  controlled  by  operation  of  the  power  plant.  During  log-driving 
sessons  large  and  sudden  fluctuations  are  caused  by  the  operation  of  logging  and 
duice  gates.  The  fluctuation  due  to  changes  in  load  are  relatively  small.  The 
mean  monthly  flow  does  not  represent  the  natural  flow  because  of  storage  in  the 
service  reservoir. 

Accuracy. — Stage-discharge  relation  permanent;  not  affected  by  ice.  Rating  curve 
well  defined  between  145  and  3,980  second-feet.  During  periods  when  recording 
gage  was  in  operation  discharge  ascertained  by  averaging  the  results  obtained  by 
applying  gage  heights  for  hoiu*ly  or  other  regular  intervals  to  the  rating  table; 
for  period  when  gage  was  not  in  operation  (see  footnote  to  table  of  daily  discharge) 
discharge  determined  from  power-plant  records.  From  the  data  available  the 
power-plant  records  are  believed  to  bo  accurate  within  5  per  cent. 

The  following  discharge  measurement  was  made  by  R-  B.  Kilgore: 
June  23,  1917:  Gage  height,  3.37  feet;  dischaige,  1,150  second-feet. 

>  Supersedes  figure  published  in  previous  reports. 


Digitized  by 


Google 


28 


SURFACE  WATEB  SUPPLY,  1917,  PART  IV. 


DaUy  discharge f  in  second-feet y  o/Peshtipo  River  <U  High  Falls,  near  Crivitz,  Wis.,  for  the 

year  ending  Sept.  30,  1917. 


Day. 


Oct.  Nov.  Doc.  Jan.  Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept, 


1, 
3 

3 
4 

5. 

6. 
7 
8 
9 
10. 

11. 
13. 
13, 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
34. 
35. 

36. 
27. 
». 
29. 
30. 
81. 


1,030 

1,050 

983 

835 

099 

090 
567 
410 
538 
6» 

544 

577 
581 

578 
409 

527 
579 
640 
674 
759 

739 
633 
738 
644 
734 

818 
860 
920 

i,oro 

1,220 
1,010 


1,060 
1,040 
1,030 
1,040 
850 

963 
893 
805 
653 
681 


820 
963 
910 
632 

647 
630 
660 
537 

8S1 

638 
679 
653 
633 
636 

435 
569 
630 
630 
465 


633 
633 
433 
641 
638 

606 
600 
614 
606 
378 

471 
513 
534 
493 
470 

475 
378 
423 
492 
485 

460 
468 
458 
376 
336 

420 
465 
451 
457 
462 
274 


374 

377 
843 
303 
356 

256 
104 
338 
368 
276 

347 
367 
379 
111 
338 

265 
274 
275 
275 
360 

138 
346 
370 
375 
376 


360 
112 
324 
356 


318 
373 
387 
120 


397 
384 
390 
382 
358 

304 
321 
360 
360 
360 

359 
368 
186 

285 


405 
463 
496 
476 
303 

430 
480 
542 


579 
596 
484 
279 
413 

485 
499 
501 
551 
500 

806 
435 
524 
541 

558 

489 
432 
254 
469 
549 


3^ 
505 
675 
607 
615 

574 
593 
326 
499 
561 

643 

750 

1,130 

803 

577 

725 
808 
712 
764 
776 


564  747 
587  I  841 
543.  1,430 
563  I  1,400 
304  ,   1,360 

486  1.310 

563  1,040 

564  1, 140 

539  ,  1, 140 
533  i  1,430 

540    


1.330 

956 

1,230 

782 

I.ISO 

543 

1,200 

881 

1.210 

994 

961 

1.280 

1,240 

1,860 

1,250 

2.180 

1,170 

2,590 

1,050 

3,540 

1,390 

3,370 

1,200 

1,940 

703 

1,600 

549 

1,310 

652 

1,300 

779 
563 
563 
616 
674 

944 
906 
760 
611 
576 

558 
376 
768 
091 
406 
877 


1,330 
900 
992 
740 
764 

947 
946 
957 
756 
768 

783 
733 

728 
785 
822 


641 
784 
721 
531 
600 

687 
687 
391 
547 
627 

619 
618 
593 
554 
334 

506 

591 
569 
645 
556 

523 


637 
543 

578 
673 
670 
351 
366 
609 


614 
500 
677 
580 
330 

551 
642 
649 
623 
656 

635 
360 
563 
633 
615 

609 

586 
544 
290 
533 


585 

557 
654 
561 

300 
529 
5S7 
563 
567 
545 


555 

357 


517 


60S 
667 
361 
5(S 

579 
5» 


575 

304 
498 
481 
50» 
462 

4S4 
467 
236 
293 

395 

355 

360 
888 

4S1 
174 


Note.— Dis?hanfe  based  on  power-pTant  records  as  follows:  Oct.  18,  30,  35,  36,  31;  Nov.  1,  5-9,  12-30; 
Dec.  1-31;  Jan.  1-9,  11  IS,  2>  2S;  Feb.  2-7;  Apr.  8-12,  23-26;  May  3,  6-9,  13-17,  24,  29-31;  June  5-12.  14-30; 
July  1-31;  Au».  1-31:  Sept.  1-6,  9-10,  16-20.  2J-27.  30.  About  2  socond-feet  of  seepage  water  enters  the 
river  below  Xhe  gage  but  above  tbe  cable  and  is  included  in  the  published  record. 


Monthly  discharge  of  Peshtijo  River  near  Crivitz,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Dramago  area,  520  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minim  nni- 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


October 

November 

December 

January 

February 

March 

.April 

May 

June 

July 

August 

September 

The  year 


1,220 

1,050 

641 

377 

542 

596 

1,430 

1,390 

2,590 

784 

6.55 

667 


409 
425 
226 
104 
120 
254 
826 
376 
543 
333 
390 
174 


731 
754 
479 
352 
356 
491 
814 
867 
1,190 
547 
553 
466 


2,500 


104 


626 


1.41 
1.45 
.921 
.485 
.685 
.944 
1.67 
1.67 
3.29 
1.05 
1.06 
.896 


1.30 


1.63 
1.63 
1.06 
.56 
.71 
1.0» 
1.75 
1.93 
3.56 
L21 
L23 
1.00 


16.81 
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OCOVTO  SXVZB  irXAB  OILUBTT.  WIS. 

Location. — ^In  sec.  34,  T.  28  N.,  R.  18  E.,  at  highway  bridge  2}  miles  southeast  of 
Gillett,  Oconto  County,  and  about  27  miles  above  mouth  of  river. 

Deainaoe  area. — 678  square  miles  (measured  on  Wisconsin  Geological  and  Natural 
History  Survey  Map,  edition  of  1911;  scale,  1  inch =6  miles). 

Recori>s  available.— June  7,  1906,  to  March  30,  1909;  January  6,  1914,  to  Septem- 
ber 30,  1917. 

Gaoe. — Chain  gage  attached  to  iron  railing  on  upstream  side  of  bridge;  read  by  Miss 
Nettie  Gilbertson.  Zero  of  gage  used  January  6,  1914,  to  September  30,  1917,  is 
4  feet  above  that  of  gage  used  June  7,  1906,  to  March  31, 1909. 

BiBCHABOE  MEASTTREMENTs. — ^Mado  from  upstream  side  of  bridge. 

Chaxkbl  and  control. — Gravel;  fairly  permanent;  left  bank  medium  high  and  not 
subject  to  overflow;  right  bank  may  overflow  during  extreme  flood  stages  and 
water  flow  around  the  end  of  the  bridge. 

Ei^tsMss  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  5.7  feet,  at  3.30 
p.  m.  April  2  (discharge  estimated,  because  of  ice,  2,870  second-feet);  estimated 
minimum  discharge,  305  second-feet,  January  24  to  February  1. 

1906-1917:  Maximum  stage  recorded,  5.3  feet  at  3.30  p.  m.  April  25,  1916  (dis- 
charge 3,220  second-feet);  minimum  open-water  discharge,  95  second-feet  Jan- 
uary 3  and  6,  1907. 

Ice. — Stage-discharge  relation  affected  by  ice. 

Kboulation. — A  dam  above  the  station  stores  water  to  float  logs  during  the  spring; 
except  when  this  dam  is  in  operation  flow  at  the  gage  is  natural. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined  between  239  and  1,790  second-feet.  Gage  read  to 
quarter-tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily  gage 
height  to  rating  table,  except  for  period  when  stage-discharge  relation  was  affected 
by  ice,  for  which  it  was  obtained  by  applying  to  rating  curve  mean  daily  gage 
height  corrected  for  effect  of  ice  by  means  of  discharge  measurements,  observer's 
notes,  and  weather  records.  Open-water  records  good,  except  for  extreme  flood 
stages,  for  which  they  are  only  fair;  winter  records  fair. 

Dixharge  measuremenU  of  Oconto  River  near  Oillett,  TFm.,  during  the  year  ending  Sept. 

SO,  1917. 


Date. 

Madeby- 

hB^U 

Dte-    i 
charge. 

Date. 

Made  by— 

hei^it. 

Dis- 
charge. 

JaB.6s 

H.  C.  Beckman 

Feet, 
2.78 
2.7y 

368, 

Mar.  8a 
June  21 

E.L.  Williams 

Feet. 
2.93 
2.02 

'"•fn 

Feb.  OS 

R.  B.  Kilgore 

770 

a  Complete  ioe  cover. 
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Daily  dUcharge,  in  second-feet,  of  Ooonto  River  near  CfUUU,  Wis,,  for  the  year  endin§ 

Sept.  SO,  1917. 


Day. 


Oct 


Nov. 


D«c. 


Jan. 


Fob. 


Mar. 


Apr. 


May. 


Jane. 


July.     Au& 


S-Pt 


1.. 
2.. 
3.. 
4.. 
5.. 

«.. 
7. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

31. . 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


930 
930 
900 
900 
752 

752 
725 
725 
615 
615 

615 
638 
670 
612 
642 

725 
615 
590 
590 
726 

752 
752 
725 
725 
780 

960 
960 
1,0.X) 
1,360 
1,090 
1,160 


1,290 
1,290 
1,290 
1,290 
1,220 

1,220 
1,160 
1,160 
1,160 
1,160 

1,160 
1.010 
1,160 
1,160 
960 

780 
7.5 
900 
1,020 
960 

900 
753 
840 
840 
900 

900 
565 
670 
810 
840 


870 
780 
725 
725 
725 

780 
840 
780 
725 

698 

492 
468 
468 
4:5 
425 

380 
380 
380 
380 
406 

425 
470 
515 
565 
565 

565 
540 
515 
515 
490 
470 


470 
470 
445 
445 
425 

425 
405 
405 
880 
880 

380 
360 
360 
360 
360 

340 
340 
340 
340 
340 

3:?5 

3.5 
3:5 
305 
305 

306 
305 
805 
305 
305 


305 
825 
325 
340 
340 

360 
360 
360 
360 
360 

360 
360 
360 
350 
340 

340 
340 
340 
340 
340 

340 
340 
340 
340 
340 

360 
380 
365 


335 
330 
330 
335 
320 

325 
330 
365 
405 
406 

406 
405 
405 
415 
425 

435 
445 
455 
460 
465 

470 
505 
540 
735 
930 

1,160 
1,430 
1,790 
2,090 
2.390 
2,630 


1,570 

670 

1,570 

780 

1,570 

840 

1,570 

1,0:0 

1,500 

1,020 

1.430 

1.330 

1,160 

1.430 

1,290 

1.860 

l!l60 

2,160 

1,090 

2,160 

1.020 

2,320 

960 

2,160 

930 

1  790 

870 

1.790 

870 

1,360 

840 

1.290 

780 

1,640 

725 

1,290 

752 

992 

780 

840 

810 
840 
810 
810 
752 

752 
670 
670 
670 
670 
670 


780 
780 
780 
810 
015 

752 
698 
725 
780 
1,500 


1,430 
2,630 
1,290 


098 
565 

670 
670 
615 

500 
565 
565 
565 

515 

515 
515 
540 
515 
402 

468 

424 
446 
424 
434 

424 
403 
382 
383 
383 
363 


382 
363 
424 
434 
434 

04 
424 

468 

1,160 

6U 

565 

6U 
615 
670 
670 

780 
780 
7.5 
670 
608 

670 

515 
515 
515 


468 
468 
434 
3^ 
565 
515 


Note.— Stage-discharge  relation  affected  by  ice  Dec.  14  to  Apr.  3. 

Monthly  discharge  of  Oconto  River  near  Oillett,  Wis.,  for  the  year  ending  Sept,  SO,  1917. 
[Drainage  area  678  square  miles.] 


Month. 


Discharge  In  second-feot. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Incnes  on 
drainage 

area). 


October... 
November. 
December. 
January... 
February., 

March 

April 

May 

June 

July 

August 

September. 

The  year.. 


1,360 

1,290 

870 

470 

380 

2,630 

2,870 

1,570 

2,320 

2,630 

1,160 

615 


590 
565 

380 
305 
306 
320 
1,220 
670 
615 
362 
362 
424 


796 

1,010 
564 
361 

•  347 
724 

1,580 
986 

1,230 
658 
561 
516 


1.17 
1.40 
.832 
.532 
.512 
1.07 
3.33 
1.45 
L81 
.971 
.827 
.761 


L35 

1.66 

.96 

.61 

.53 

1.3S 

2.60 

1.67 

2.m 

1.13 


2,870 


305 


778 


1.15 


15.55 


FOX  BIVSB  AT  BAPIDS  CROOHS  DAM,  ITZAR  WRXOHT8TOWV,  WIS. 

Location. — At  Rapide  Croche  dam,  in  sec.  4,  T,  21  N.,  R.  19  E.,  2  miles  upstream  faom 
Wrightstown,  Brown  County,  19  miles  downstream  from  Lake  Winnebago^  and  20 
niles  upstream  from  mouth  of  river  at  Green  Bay. 
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ptacoios  AVAiLABLB.— March  3, 1896,  to  September  30, 1917.  Daily-diacharge  records 
for  this  ttadon,  1896-1914,  were  published  by  the  ^^^Bconain  RaUroad  OommiBsion 
in  a  r^wrt  entitled  "  Water-power  report  to  the  Legislature,  1915. "  The  records 
publidbed  in  this  report  have  since  been  found  to  be  considerably  in  error  and 
fliould  not  be  used.    See  ''  Determination  of  flow. " 

Brainaoi  area.— 6,150  square  miles  (measured  on  map  issued  by  Wisconsin  Qeo- 

f      logical  and  Natimd  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

■ETEmoNATioK  OF  DiscHAROK.— The  dam  is  owned  and  operated  by  the  United 

r  States  Army  Engineers  to  aid  navigation,  and  the  flow  is  computed  by  the  United 
States  Army  Engineers  as  follows:  The  dam  is  made  of  timber  and  is  equipped 
with  4  needle  sluice  gates  which  are  used  only  in  times  of  high  water.  A  vertical 
staff  gage  at  the  lower  end  of  the  canal  leading  to  the  lock  and  about  a  quarter 
ofamile  below  the  dam  is  read  five  times  daily  at  7  a.m.,  9  a.m.,  12  noon,  3  p.  m.^ 
and  6  p.  m.  The  mean  flow  for  the  day  is  computed  from  a  formula  using  the  5 
ga^  heights  for  the  day,  assuming  gradual  changes  in  gage  height  between  the 
readings,  and  weighting  the  different  gage  heights  by  elapsed  time.  Prior  ty 
1917  detenninadons  of  daily  discharge  were  based  on  tables  derived  from  theo- 
retical formulas  for  flow  over  a  sharp-crested  weir  and  through  the  sluice  gates. 
During  1917  discharge  measurem^its  were  made  by  engineers  of  the  United 
States  Geological  SurveJ"  from  a  cable  a  short  distance  downstream  from  the 
dam.  Seven  measurements  were  made  with  the  four  sluices  closed  and  eight 
with  all  sluices  open.  The  measured  discharge  varied  from  1,000  to  13,000 
second-feet.  Curves  based  on  the  discharge  measurements  show  that  the 
theoretical  fDrmidas  gave  results  ranging  from  about  850  second-feet  too 
small  at  low  stages,  with  the  sluices  closed,  to  250  second-feet  too  large  at 
high  stages,  with  all  sluices  open.  The  deficiency  of  amounts  in  the  old 
records  as  published  is  due  to  the  fact  no  allowance  was  made  for  leakage  through 
the  dam,  which  is  now  determined  to  be  about  1,000  second-feet  with  water  at 
the  crest  of  the  dam  and  all  gates  closed.  Discharge  measurements  made  by  the 
United  States  Creological  Survey  in  1902  and  1903  at  Wrightstown,  about  2  miles 
below  the  dam,  indicate  that  the  leakage  at  the  dam  was  apparently  the  same 
during  1902  and  1903  as^t  the  present  time.  As  Rapide  Croche  dam  was  built 
in  1878  and  existed  in  1902  as  in  1917,  it  is  considered  necessary  and  proper  to 
correct  the  old  records  for  1896-1917  to  agree  with  the  results  of  the  current-meter 
measurements  of  1917.  The  records  published  herewith  are  the  old  records 
corrected  by  means  of  the  curves  for  1917,  each  recomputation  taking  into  con- 
sideration the  relation  between  the  old  and  new  curves  according  to  the  number 
of  sluice  gates  open.  Corrections  were  applied  to  the  semimonthly  and  monthly 
mean  dischai^.  The  yearly  discharge  is  derived  from  the  mean  monthly  dis- 
charge. The  semimonthly  and  mean  monthly  discharge  was  computed  by 
engineers  of  the  office  of  the  Army  Engineer  Corps  at  Milwaukee;  the  flow  in 
second-feet  per  square  mile,  run-off  depth  in  inches,  and  yearly  means  and  totals 
were  computed  by  engineers  of  the  United  States  Geological  Survey. 

Extremes  of  discharge. — Not  determined.  Information  regarding  the  daily  maxi- 
mum and  minimum  may  be  obtained  from  the  office  of  the  Corps  of  Engineers, 
United  States  Army,  Milwaukee,  Wis. 

Regulation. — Flow  regulated  by  Lake  Winnebago,  which  has  an  area  of  215  square 
nules,  and  also  by  dams  between  the  outlet  of  Lake  Winnebago  and  the  station, 
the  dams  being  operated  for  power  development  and  to  some  extent  in  the  in- 
terests of  navigation.  Under  existing  conditions,  which,  as  regards  storage, 
have  been  the  same  throughout  the  period  covered  by  the  records,  the  flow  past 
the  station  is  natural. 
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AocuBAcr. — ^Though  the  accuracy  of  the  records  prior  to  1902-1903  is  somewhat  doubt- 
ful it  is  believed  that  the  records  for  entire  period  are  good.  See  ' '  Determination 
of  discharge. " 

Ck>opBRATiox. — ^Records  collected  and  monthly  and  semimonthly  discharge  com- 
puted by  the  United  States  Army  En3ineera  from  curves  based  on  current>meter 
measurements  made  by  engineezs  of  the  United  States  Geological  Survey. 

Dikharge  of  Fox  River  at  Rapidi  Croche  (fam,  WU.,fot  yeati  ending  8epL  SO^  189^1911, 
[Drainae«  area,  6,150  squall  milee.1 


Mtftn  dtnrharge,  In  leoond-flMt. 

Run-off 
(depth  hi 
mehttQQ 
dnlnae« 

am). 

Month. 

Semlmanthly. 

Moathly. 

rirst 
half.a 

fiAAMMfl 

DeCODQ 

half.ft 

Mean. 

PttsQuare 
rnJOe. 

March 

1,9S0 
1,5.0 
3,440 
4,530 
8,710 
2,680 
1,020 

2,010 
1,700 
4,130 
4  170 
3,280 
1,720 
970 

1,990 

1,610 
8,800 
4.350 
3.4C0 
2,180 
990 

a824 
.262 
.618 
.707 
.567 
.354 
.161 

aS7 

Aorll 

.29 

May '.'..'. !!!!:.!.!...! 

.71 

June 

.79 

July 

.65 

Auinisi 

.41 

September 

.18 

The  period 

^     ^                    1896-97. 

October.... 

1,600 
2,  MO 
3,330 
3,400 
3,300 
3,a50 
5,910 
4,900 
8,830 
3,920 
3,210 
-     1,330 

2,020 
2,950 
2,790 
3,500 
3,590 
8,740 
7,300 
4,350 
8,900 
3,800 
1.980 
1,830 

1,820 
2,730 
8,080 
3,450 
3,470 
3,410 
6,600 
4,620 
3,910 
3,8r0 
2,570 
1,580 

.290 
.444 
.601 
.661 
.664 
.664 
1.07 
.751 
.636 
.628 
.418 
.257 

.34 

Koveinber 

.50 

)eQeniber 

.58 

Jf^nnary , 

.65 

>5'«bnifPT 

.50 

March... 

.64 

April 

1.19 

May..:..:::..:.:.::..: :. 

.87 

June 

.71 

July 

.72 

August 

.48 

8*»ptember .     , .  ^ 

.:3 

The  year 

3,420 

.556 

7.56 

1897-98. 
October 

1,840 
2,300 
2,870 
3,380 
3,220 
3,460 
3,990 
5,640 
4,500 
2,380 
2,190 
2,110 

2,440 
2.540 
3,110 
3,280 
2,940 
3,830 
4,950 
4,730 
3,270 
2,210 
2,880 
1,560 

2,150 
2,420 
2,990 
3,330 
3,090 
3,650 
4,470 
5,170 
3,880 
2.290 
2,550 
1,830 

.350 
.393 
.486 
.541 
.502 
.593 
.727 
.841 
.631 
.372 
.415 
.298 

.40 

November 

.44 

.56 

January r . , .,......, 

.62 

February 

.52 

March 

.68 

lis?:::::::::;:;:::::::;::::::::::::::::::::: 

June 

July 

August 

September 

.81 
.97 
.70 
.43 
.48 
.33 

The  year 



3,150 

.512 

6i94 

1898-99. 
October 

1,590 
2,870 
3,060 
2,770 
2,950 
2,640 
4,150 
6,310 
6,570 
4,710 
2,990 
'          1,740 

2,270 
3,010 
2,760 
2,490 
2,630 
8,280 
4,420 
6,690 
7,350 
3,930 
2,170 
1,720 

1,940 
2,940 
2,910 
2,630 
2,800 
2,970 
4,280 
6,510 
6,460 
4,310 
2,570 
1,730 

.315 
.478 
.473 
.428 
.455 
.483 
.696 
1.06 
1.06 
.701 
.418 
.281 

.86 

November. 

.53 

December 

.55 

January 

.49 

February 

.47 

March 

.56 

April 

.78 

May...               

1.22 

June 

1.17 

July 

.81 

■AsgSibe,- ::;•;:'? 

.48 
.31 

^eyear,,,,,, 



3,500 

■ 

.5eo 

7.73 

a  15  days. 


5  Sixteenth  to  end  of  month. 
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Dimharge  of  Foz  River  at  Rapide  Cro(ke  dam,  Wis.,  for  yean  ending  Sept,  SO,  1^6- 

1917 — Continued . 


Month. 


OctobBT... 
Normber.. 
Dtomber.. 


1899-1900. 


Kfansry... 
Karefa 

iS"::::::: 

Jane 

Joly 

August 

SeptABiber.. 


Tfaejreor. 


October.... 

Novamber.. 

BocQiiibcsr . . 

JiBQiry  — 

Ptebniry... 

Mazth. 

An 


1900-1. 


'^:. 


Jaw.. 

Inly 

Almost 

fifipfmber.. 


Tbe3rear. 


October.... 
Koronber.. 
December.. 
Itanvy.... 
PdHuary... 
March...... 

r.::::::: 

June 

Inly 

Almost 

Beptember.. 


1901-2. 


Tbeyeor. 


October.... 
Kovember.. 
December.. 


1902-3. 


Usth. 
An 


Jime.. 
July, 


September 

The  year. 


Mean  discharge,  in  second-feet. 


Seinimoothly. 


Flivt 
half. 


1,740 
2,950 
2,870 
2,860 
2,920 
2,990 
8,950 
8,560 
2,070 
1,200 
2,580 
2,600 


Second 
half. 


.1. 


4,830 
8,250 
4,920 
4,010 
8,970 
8,910 
7,830 
5,170 
4,410 
4,100 
8,310 
2,020 


2,620 
8,940 
8,670 
8,140 
2,880 
3,260 
3,200 
3,730 
8,030 
4,320 
8,670 
2,150 


2,150 
8,170 
8,110 
8,180 
3,560 
8,810 
7,820 
5,540 
5,510 
4,280 
4,040 
4,480 


•|. 


2,010 
2,750 
2,660 
2,950 
3,040 
3,530 
4,170 
3,750 
1,220 
2,210 
2,520 
2,8f0 


Hcnthly. 


Mean. 


1,880 
2,850 
2,760 
2,910 
2,980 
3,270 
4,060 
3,660 
1,640 
1,730 
2,550 
2,740 


Perscraare 
mile. 


.1       2,750 1 


6,610 
6,980 
3,790 
3,720 
4,130 
4,340 
9,140 
4,650 
3,949 
4,190 
2,510 
1,890 


5,750 
7,610 
4,340 
3,  SCO 
4,040 
4,130 
8,480 
4,900 
4,170 
4,150 
2,900 
1,950 


4,6C0 


3,840 
3,880 
8,280 
2,850 
2,870 
8,630 
2,650 
6,880 
4,880 
3,680 
2,860 
1,850 


3,250 
8,910 
8,470 
2,990 
2,870 
8,450 
2,920 
5,350 
6,450 
3,990 
3,250 
2,000 


3,660 


2,980 
3^070 
2,910 
3,720 
3,720 
4,960 
5,750 
5,730 
5,040 
4,550 
3,800 
5,150 


2,580 
3,120 
3,010 
3,460 
3,630 
4,410 
6,780 
5,640 
5,270 
4,400 
3,920 
4,820 


4,260 


aao6 

.463 
.449 
.473 
.485 
.532 
.660 
.595 
.267 
.281 
.415 
.446 


.447 


.935 
1.24 

.705 
.628 
.657 
.672 
1.38 
.797 
.678 
.675 
.472 
.317 


.763 


.636 
.564 

.488 
.467 
.561 
.475 
.870 
1.05 
.C49 
.528 
.325 


.505 


.420 

.607 
.489 
.563 
.590 
.717 
1.10 
.917 
.857 
.715 
.637 
.784 


.691 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


a86 
.52 
.52 
.55 
.50 
.61 
.74 
.68 
.30 
.32 
.48 
.50 


1.08 
1.38 
.81 
.72 
.68 
.77 
1.54 
.92 
.76 
.78 
.54 
.35 


10.33 


.61 
.71 
.65 
.56 
.49 
.65 
.63 
1.00 
1.17 
.75 
.61 
.36 


8.09 


.48 
.57 
.56 
.65 
.61 
.83 
1.23 
1.06 
.96 
.82 
.73 
.87 


tf.37 


94446'— 19— WSP  454- 
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SURFACE  WATBB  SUPPLY,  IdlT,  PART  IV. 


Discharge  of  Fox  River  at  Rapide  Croche  dam,  Wia.ffor  yean  ending  Sept.  SO,  1S9&-' 

1917— Continued. 


Hooth. 


Meoa  discharge.  In  8eoond4MC 


flwninionthly. 


Ftnt 
halt 


SeoQod 
halt 


MoDthly. 


Mean. 


Per 


r  Muarti 
mile. 


Rmi-cff 
(depth  in 
incbefon 
drainage 
area). 


October 

November.. 
Deoemoer.. 
January  — 
February... 

March 

April 

May 

June 

July 

August 

September.. 


1903-4. 


The  year. 


October..., 
November.. 
December.. 
January.... 
Februaiy... 

March 

April 

May 

June 

July 

August 

September.. 


1904-«. 


The  year. 


October.... 
November. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 


1005-C 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

AprU 

May 

June 

July 

August 

September. 


1906-7. 


The  year. 


5,170 
4,490 
8,450 
8,710 
8,560 
8,570 
4,940 
7,700 
8,500 
3,510 
8,480 
2.560 


3,670 
4,180 
3,750 
8,810 
4,480 
3,820 
7,770 
5,380 
11,670 
9,290 
4,450 
4,150 


8,380 
3,  (.90 
3,5S0 
3,C50 
3,890 
3,980 
11,6S0 
10,950 
4,430 
4,500 
8,200 
3,850 


8,100 
3,790 
5,450 
5,780 
7,030 
8,790 
9,000 
8,360 
6,420 
4,310 
4,200 
2,900 


5,140 
8,970 
8,420 
8,540 
8,790 
4,200 
8,720 
9,680 
5,060 
8,440 
2,880 
2.400 


5,150 
4,230 
8,430 
3,620 
8,670 
8,890 
6,830 
8,700 
6,820 
3,470 
3,170 
2,480 


4,620 


4,400 
3,780 
8,600 
4,120 
4,150 
4,250 
8,810 
5,630 
12,820 
5,600 
4,400 
3,910 


4,060 
8,980 
8,670 
3,970 
4,330 
4,040 
8,290 
5,510 
12,250 
7,430 
4,420 
4,030 


5,500 


3,550 
3,610 
8.450 
3,940 
4,050 
5,200 
13,910 
5,080 
4,680 
4,310 
2,990 
2.780 


3,470 
3,C50 
3,510 
3,800 
3,9C0 
4,610 
12,800 
7,920 
4,650 
4,400 
3,090 
2,810 


4,880 


2,910 
4,470 
5,670 
5,620 
4,530 
4,360 
10,780 
6,460 
4,830 
5,390 
3,770 
3.4fO 


3,010 
4,130 
5,560 
5,700 
5,870 
4,080 
0,890 
7  380 
5,620 
4,870 
8,980 
8,180 


5,270 


a887 
.688 
.558 
.580 
.507 
.633 
1.U 
L41 
1.11 
.564 
.515 
.403 


a96 
.77 
.64 
.68 
.64 
.73 
L24 
1.63 
L24 
.65 
.50 
.45 


.751 


ia22 


.660 
.647 
.507 
.646 
.704 
.657 

1.35 
.886 

1.90 

1.21 
.710 
.655 


.804 


.564 
.508 
.571 
.618 
.644 
.750 
2.06 
L29 
.740 
.715 
.502 
.457 


.703 


.489 
.672 
.904 
.927 
.954 
.663 
1.61 
1.20 
.914 
.792 
.647 
.517 


.76 
.72 
.69 
.74 
.73 
.76 

La 

LOS 

in 

.L40 
.83 
.73 


1112 


.65 
.66 
.b6 
.71 
.67 
.86 
3.33 
L49 


.26 
.SI 


10.76 


.56 
.75 
l.(M 
1.07 
.99 
.76 
l.» 
LS8 
1.03 
.91 
.75 
.56 


.857 


11.61 
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DMarge  of  Fox  River  at  Rapide  Croche  dam,  Wis.  ^  for  years  ending  Sept,  30,  1896- 

1917 — Continued . 


Month. 


October.... 
November. . 
December.. 
JaaoBry... 
February... 
March 

IS?::::::; 

June 

July 

Angost 

September.. 


1907-«. 


The  year. 


October... 
November. . 
Deoember.. 

Jmnary 

February.. 

March. 

Ap 


100»-0. 


^: 


June.. 

July 

Atignst 

September.. 


The  year. 


October... 
November.. 
December.. 

Jftooary 

Febmary... 

March. 

An 


1909-10. 


i^: 


_t»y. 
Jane.. 

July 

August 

September.. 


The  year. 


October.... 
November.. 
December.. 

January 

February... 

March. 

Ap 


1910-11. 


is?:. 


Jane.. 

July 

August 

September.. 


The  year. 


Mean  discharge,  In  seoond-feet. 


Bemimonthly. 


Monthly. 


First 
half. 


8,640 
2,570 
2,»40 
3,  ISO 
3,440 
3,760 
0,220 
8,910 
6,140 
3,380 
2,840 
1,500 


1,280 
1,720 
3,220 
3,210 
8,300 
3,520 
4,040 
10,630 
6,010 
8,960 
1,580 
2,280 


2,250 
1,690 
3,710 
3,840 
3,820 
8,900 
3,770 
4,810 
3,930 
l,6fi0 
1.170 
1,830 


2,520 
2,140 
8,390 
8,570 
3,420 
3,890 
4,280 
3,460 
7,010 
2,820 
9(X) 
1.420 


Second 
half. 


8,510 
2,780 
8,090 
8,860 
8,440 
6,470 
7,020 
10,630 
4,020 
3,500 
1,890 
1,380 


1,290 
2,190 
2,770 
3.490 
3,460 
3,720 
5,380 
8,240 
5,700 
3,080 
1,660 
2.180 


1,670 
2,780 
3,520 
3,760 
3,730 
3,740 
4,100 
4,650 
3,210 
1,190 
1,090 
2,510 


2,560 
2,630 
3,400 
3,460 
4,000 
3,810 
3,860 
3,870 
4.630 
1,340 
1,500 
2,300 


8,570 
2,670 
3,020 
3,270 
3,440 
5,160 
8,120 
0,800 
5,080 
3,500 
2,350 
1.480 


4,290 


1,280 
1,950 
2,990 
8,350 
8,420 
3,620 
4,710 
0,400 
5,860 
8,510 
1,620 
2,230 


3,660 


1,980 
2,230 
3,610 
3,790 
3,780 
3,820 
3.930 
4,730 
3,570 
1,420 
1,130 
2,170 


3,010 


2,540 
2,380 
3,390 
3,510 
8,600 
3,850 
4,070 
3,670 
5,820 
2,060 
1,240 
1,860 


3,170 


Per 


rsgoare 
mile. 


a680 
.484 
.491 
.532 


1.32 
1.50 
.826 
.560 
.382 
.241 


.608 


.206 
.317 
.486 
.545 
.566 
.580 
.766 
1.53 
.953 
.571 
.263 


.506 


.317 
.363 
.587 
.616 
.615 
.621 
.639 
.760 
,580 
.231 
.184 
.353 


.489 


.413 
.387 
.551 
.571 
.600 
.626 
.662 
.597 
.946 
.335 
.202 
.302 


Run^off 
(depth  In 
inches  on 
drainage 
area). 


0.67 
.48 
.57 
.61 
.60 
.97 
1.47 
L83 
.92 
.66 
.44 
.37 


0.40 


.24 

.35 
.66 


.68 
.85 
1.76 
1.06 
.66 
.30 

8.07 


.37 
.40 
.08 
.71 
.C4 
.72 
.71 
.89 
.65 
.27 
.21 
.30 


6.03 


.48 
.43 

.64 

.m 

.62 
.72 
.74 
.09 
1.06 
.39 
.23 
.34 


7.00 


Digitized  by 


f 

! 

Google 


36 


SURFACE  WATER  SUPPLY,  1917,  PART  IV. 


Discharge  of  Fox  River  at  Rapide  Croche  dam.  Wis.,  for  yean  ending  Sept.  SO,  189&- 

29i7— Continuea. 


Month. 


October.... 
November. . 
December.. 
January — 
February... 
March...... 

April 

May 

Jraie 

Jtdy 

August 

September.. 


1911-12. 


The  year. 


October.... 
November. . 
December.. 

January 

February. . . 

March 

Airil 

May 

June 

July 

August 

September.. 


1912-13. 


The  year. 


October 

November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


19ia-14. 


The  year. 


October 

November. . 
December.. 

January 

February. . . 

March 

April 

May 

Jime 

July 

August 

September.. 


1914-15. 


Thejrear. 


Mean  discharge,  In  second-feet. 


Semimonthly. 


First 
half. 


6,420 
5,480 
6,410 
4,650 
4,810 
4,630 
3,770 
6,720 
8,500 
2,570 
8,380 
9,550 


6,080 
3,960 
4,620 
3,870 
3,410 
3,720 
13,050 
7,840 
8,8G0 
3,670 
3,770 
2,430 


3,480 
3,770 
4,220 
3,720 
4,100 
3,500 
2,390 
4,020 
10.900 
5,620 
2,350 
1,770 


Second 
half. 


2,960 
2,580 
2,760 
2,790 
4,100 
7,570 
7,130 
3,330 
3,660 
3,330 
2,790 
2,200 


0,630 
4,950 
8,960 
5,000 
4,770 
3,9(X) 
5,920 
8,170 
3,790 
3,680 
6,960 
9,050 


4,070 
4,340 
3,710 
3,640 
3,280 
8,350 
12,150 
9,irX) 
4,240 
4,100 
3,260 
2,350 


8,730 
3,870 
4,050 
4,010 
4,190 
3,530 
3,460 
5,000 
11,180 
3,430 
1,G50 
2,850 


2,830 
2,590 
2,810 
3,470 
4,290 
7,250 
3,610 
3,560 
3,620 
2,930 
2,310 
4,700 


Monthly. 


Mean. 


8.080 
5,210 
7,730 
4.830 
4,790 
4,250 
4,840 
6,080 
6,140 
3,140 
7,650 
9,300 


6,060 


4,990 
4,150 
4,150 
3.750 
8,350 
6,110 
12,900 
8,520 
6,550 
3,890 
3,510 
2,390 


5,360 


8,610 
3,820 
4,130 
3,870 
4,140 
3,560 
2,920 
4,530 
11,040 
4,490 
1,990 
2,310 


4,200 


2,890 
2,580 
2,790 
3,140 
4.190 
7,400 
5,370 
8,450 
3,640 
3,120 
2,540 
3,450 


3,710 


Per 


r  square 
milie. 


1.31 
.847 

L26 
.785 
.779 
.091 
.787 

L13 
.998 
.511 

1.24 

1.51 


.811 
.675 
.675 
.610 
.515 
.993 
2.10 
1.39 
1.07 
.633 
.571 


.872 


.587 
.621 
.672 
.620 
.673 
.579 
.475 
.737 
L80 
.730 
.324 
.376 


.470 
.420 
.454 
.511 
.681 
L20 
.873 
.661 


.413 
.561 


.603 


Digitized  by 


Google 


STREAMS  TBIBUTABT  TO  LAKE   MICHIGAN. 


37 


Ducharge  of  Fox  River  at  Rapide  Croche  dam.  Wis,  y  for  years  ending  Sept.  SO,  1896- 

1917— Continued. 


Month. 


Oetobir.... 
Nomnbor. . 
DcenDbor.. 

Januiry 

Febraary... 

March 

April 


1915-16. 


hme 

i^ 

Aopist 

September  . 


The  year. 


October 

yorembtr. . 
Dseembcr.. 

JaniMry 

Pebniaiy... 

March. 

An 


1916-17. 


iJ?: 


Jrae.. 

m 

A»*nrt 

September.. 


The  year. 


Heen  discharge,  In  seoond-feet. 


Bwnimcnthly. 


Tim 

halt 


5,180 
4,5€0 
5,610 
4,740 
5,300 
4,800 
12,060 
12,720 
9,180 
6,120 
3,100 
2,840 


8,340 
6,310 
6,570 
5.920 
4,980 
4,670 
12.050 
9,920 
5,940 
4,900 
3,740 
2,810 


halt 


4,030 
5,180 
5,050 
4,750 
5,020 
6,020 
11,330 
11,320 
11,880 
3,890 
3,370 
2,970 


4,300 
6,550 
5,600 
6,480 
4,540 
5,770 
.12,290 
5.300 
8,400 
4,300 
3,910 
2,650 


Monthly. 


Mean. 


5,a'i0 
4,870 
5,320 
4,740 
5,170 
5,430 
13,140 
12,000 
10,530 
4,970 
3,240 
2,900 


6,450 


3,830 
5,930 
6,070 
6,210 
4,780 
5,240 
12,170 
7,540 
7,170 
4,590 
3,830 
2,730 


5.840 


Per  square 
mile. 


0.821 
.792 
.865 
.771 
.841 
•883 
2.14 
1.95 
1.71 
.808 
.527 
.472 


1.05 


.964 
.987 
1.01 
.777 
.852 
1.96 
1.23 
1.17 
.746 


.950 


Rcm-off 
(depth  in 
Inches  on 
drainage 
area). 


a95 

.88 

1.00 

.89 

.91 

1.02 

2.30 

2.25 

1.91 


.53 
14.27 


.72 
1.06 
1.14 
1.16 
.81 
.98 
2.21 
1.42 
1.30 
.86 
.72 
.50 


12.90 


Note.— Rdoorda  in  the  above  table  snperaede  those  contained  in  the  "  Water-power  report  to  the  Legis* 
htnre,  1915,"  puhUahed  by  the  Wisconsin  Raihoad  Commission. 

WOLF  UVS&  AT  KZ8HSVA,  WIS. 

LocATioK. — In  sec.  26,  T.  28  N.,  R.  15  E.,  at  the  highway  bridge  at  Keehena,  Shawano 
County,  3  miles  below  the  junction  with  West  Branch  of  Wolf  River,  which 
enters  from  the  right. 

DiAiKAOE  AREA. — ^797  squaro  miles. 

Records  availablb.— May  9,  1907,  to  March  31,  1909;  February  10,  1911,  to  Sep- 
tember 30,  1917. 

Gaoe. — Chain  gage  fostened  to  downstream  side  of  new  bridge  on  December  9,  1914; 
May  9,  1907,  to  November  29,  1914,  vertical  staff  gage  fastened  to  downstream 
abutment,  both  gages  at  same  datum;  read  by  Jerome  M.  Beauprey. 

Discharge  measurements. — Made  from  the  bridge. 

Channel  and  control. — Gravel;  smooth  and  practically  permanent.  Banks  of 
mediun  height;  overflow  improbable.  During  the  last  part  of  November  and 
the  first  part  of  December,  1914,  a  new  bridge  was  erected  at  the  site  of  the  old 
gage.  The  plotting  of  the  discharge  measurements  made  since  the  bridge  was 
built  indicates  that  the  construction  of  the  new  piers  changed  condition  of  channel. 

Extremes  of  discharge. — Maximtim  stage  recorded  during  year,  4.50  feet  at  5  p.  m. 
Jime  8  and  8  a.  m.  June  9  (discharge,  2,260  second-feet);  minimum  discharge 
about  470  second-feet  February  18. 

1907-1909  and  1911-1917:  Maximum  discharge  recorded  3,910  second -feet 
September  2,  1912;  minimum  open-water  discharge,  275  second -feet  September 
26.1908. 
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Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — The  river  and  its  main  tributaries  above  Keshena  are  controlled  to 
some  extent  by  logging  dams.  * 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
ciurve  well  defined  between  510  and  2,260  second-feet;  above  and  below  these 
limits  curve  is  extended  and  is  subject  to  error.  Gage  read  to  quarter-tenths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  of  daily  gage  heights 
to  rating  table,  except  for  period  when  stagendischarge  relation  was  affected  by 
ice,  for  which  it  was  ascertained  by  applying  to  rating  curve  mean  daily  gage 
height  corrected  for  effect  of  ice  by  means  of  discharge  measurements,  observer's 
notes,  and  weather  records.  Open-water  records  excellent  except  for  extremely 
high  and  low  stages,  for  which  they  are  fair;  winter  records  fair. 

Di$charge  measwrements  of  Wo^f  River  at  Keshena^  Wis,,  during  the  year  ending  Sep- 
tember SO,  1917. 


Date. 

Made  by— 

hri^t. 

Dto- 
diarge. 

Date. 

Made  by— 

A. 

Dis- 
diarse. 

Jan.  15a 

K.  Ic.  WIlHanuT 

Fett, 
8.49 
8.36 

530 

Mar.  »> 
June  22 

K.  T..  Willffuna. ,  ,    . 

FeH, 
3.28 
2.61 

8te.-fi. 
49? 

Feb.aa 

do 

R.  B.  KUgore 

1  070 

a  Ice  at  control. 

Daily  discharge,  in  second-feet,  of  Wolf  River  at  Keshena,  Wis,,  for  the  year  ending  Sep- 
tember SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5. 

6 
7. 
8 
9. 
10. 

U 
12 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,130 

1,020 

960 

909 

850 

810 
810 
810 
762 


762 
670 
715 
810 
810 

859 
715 
670 
762 
909 

909 
960 
909 
859 
960 

1,020 
1,250 
1,190 
1,130 
1,190 
1,190 


1,190 
1,250 
1,130 
1,130 
1,190 

1,070 
1,020 
1,020 
1,020 
1,070 

1,070 

1,070 

1,020 

810 

715 

670 
670 
760 
810 
860 

860 
860 
810 
760 
715 

716 

810 

1,070 

1,190 

1,130 


1,020 
1,130 
1.130 
1,020 
810 

715 
810 
715 
715 
670 


620 
620 
615 
615 

610 
605 
600 
600 
695 

695 
500 
585 

580 
580 

676 
575 
570 
570 
565 
565 


565 

560 
555 
550 
545 

545 
540 
540 
535 
535 

530 
530 
525 
525 
520 

520 
490 
495 
480 
485 

510 
490 
495 
505 
505 

490 
480 
485 
505 
535 
535  I 


540 
545 
535 
560 
530 

540 
o55 
540 
545 
520 

510 
515 
485 
475 
875 

485 
510 
470 
475 
490- 

485 
490 
505 
500 
490 

510 
610 
510 


510 
510 
485 
495 
490 

480 
495 
495 
485 
500 

495 
490 
490 
490 
490 

520 
545 
515 
525 
565 

625 
715 
785 
875 
960 

960 

990 

990 

1,070 

1,100 

1,160 


1,220 
1,280 
1,250 
1,190 
1,190 

1,190 
1,190 
1,220 
1,220 
1,250 

1,310 
1,380 
1,310 
1,250 
1,130 

960 

859 

1,130 

1,440 

1,570 

1,640 
1,640 
1,570 
1,440 
1,440 

1,380 
1,440 
1,440 
1,500 
1,700 


700 
640 
G40 
640 
640 

500 
190 
250 
190 
190 

250 
190 
250 
190 
070 

070 
020 
850 
810 
960 

960 
909 
900 
909 


762 
715 
715 
762 
810 


810 

909 

909 

1,020 

1,250 

1,310 
2,120 
2,2G0 
2,190 
1,980 

1,910 
1,770 
1,500 
1,440 
1,380 

1,380 

1,130 

1020 

960 

960 

900 
1,020 
1,070 
1,070 
1,810 

1,880 

1,190 

1,020 

960 

909 


960 

1,020 

1,020 

960 

859 

715 
715 
670 
762 
909 

859 
859 
810 
810 
627 

647 
547 
627 
586 
547 

547 
586 
586 
586 
647 

586 
627 
586 
586 
586 
586 


670 
715 
715 
670 


586 
762 
850 
960 
960 

900 

715 

900 

1,810 

1,070 


762 
715 
715 
715 

715 
670 
627 
627 
627 

627 
627 
627 
627 
627 
586 


5S6 
586 
547 
586 


715 
762 
715 
715 
670 

627 
547 
547 
547 
547 

627 
715 
715 
715 
670 

475 
510 
510 
510 
547 

475 
475 
475 
510 
475 


Note.— Stage-discharge  relation  afleoted  by  ice  Nov.  15  to  Apr.  9. 
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Monthly  diMcharge  of  Wolf  River  at  Keshenay  Wis,,  for  the  year  ending  Sept.  SO,  1917, 
[Drainage  area,  797  square  miles.] 


Month. 


Discharge  in  second-fieet. 


Maximmn. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


October.... 
November. . 
December.. 


relffuary.. 


^; 


Jane... 

Joly 

Almost 

Slumber.. 


i,a«> 

l,2i)0 

1,130 

605 

5eo 

1,160 
1,700 
1,700 
2,260 
1,020 
1,310 
762 


670 
670 
665 

480 
470 
480 
859 
715 
810 
647 
586 
475 


906 

049 

684 

520 

511 

655 

1,320 

1,110 

1,300 

704 

748 

501 


1.14 
1.19 
.858 
.652 
.641 
.822 
1.66 
1.39 
1.63 
.883 
.939 
.742 


1.81 
1.33 
.99 
.76 
.67 
.95 
1.85 
1.60 
1.82 
1.02 
1.0S 


The  year.. 


2,2G0 


470 


834 


1.05 


14.20 


WOLF  &IVSR  AT  HEW  LOHDON,  WIS. 

Location. — In  sec.  12,  T.  22  N.,  R.  14  E.,  at  Pearl  Street  highway  bridge,  New  London 
Waupaca  County.    Embarrafls  River  enters  from  the  right  three-fourths  of  a  mile 
above  the  station,  and  Little  Wolf  River,  also  from  the  right,  5  miles  below. 
Drainagb  area. — 2,240  square  miles  (measured  on  map  issued  by  Wisconsin  Geolog- 
ical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch  =  6  miles). 
Records  available. — Gage  heights  March  1,  1899,  to  September  30,  1917;  daily  dis- 
charge record,  October  1,  1913,  to  September  30,  1917. 
Gage. — Enameled  steel  gage,  reading  from  1.0  to  13.0  feet,  fastened  to  right-hand 
downstream  pier  of  Pearl  Street  bridge.    Datum  of  the  gage  raised  0.641  foot 
March  1,  1911,  according  to  the  United  States  Army  Engineers.    Zero  of  gage 
748.874  feet  above  mean  sea  level,  New  York  City  datum. 
Discharge  measurements. — Made  from  the  Shawano  Street  bridge,  two  blocks 

below  the  gage. 
Chaknel  and  control. — Bed  composed  of  sand,  hardpan,  and  mud;  not  permanent. 
No  well-defined  control.  Banks  at  gage  fairly  high  and  not  subject  to  overflow. 
It  is  reported  that  during  extremely  high  stages  water  from  Embarrass  River  flows 
across  New  London  into  the  channel  of  Wolf  River  below  the  gage. 
EiTBEMES  OF  DISCHARGE. — ^Maximum  stage  recorded  during  the  year,  9.45  feet  April 
1  (discharge,  8,060  second-feet);  minimum  discharge  about  840  second-feet 
February  8-12. 

1914-1917:  Maximum  discharge  recorded,   8,960  second-feet  April  4,   1916; 
mitiTTniim  discharge,  755  second-feet  January  1-10,  1915.    The  United  States 
Aimy  Engineer  OflSce  reports  a  stage  of  11.6  feet  April  16,  1888. 
Ice.— Stage-dischaige  relation  affected  by  ice. 
Regulation. — Little  if  any  diurnal  fluctuation  due  to  operation  of  the  power  plants 

on  river  above  station  observable  at  gage;  monthly  flow  natural. 
Accuracy. — Stage-discharge  relation  not  permanent.  Two  rating  curves  used  during 
1917;  one  applicable  October  1  to  March  31  fairly  well  defined  between  910  and 
9,280  second-feet;  the  other,  applicable  April  1  to  September  30,  fairly  well 
defined  between  1,080  and  9,280  second-feet.  Gage  read  to  tenths  once  daily. 
Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table,  except 
for  period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was 
obtained  by  applying  to  rating  table  daily  gage  height  corrected  for  effect  of  ice 
by  means  of  discharge  measurements,  observer's  notes,  and  weather  records. 
Records  fair. 
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Discharge  measurements  of  Wolf  River  at  New  Ixmdon^  Wis.,  during  the  year  ending 

Sept,  SO,  1917, 


Date. 

Made  by— 

he^t. 

Dis- 
charge. 

Date. 

Made  by- 

h^t. 

Dis- 
diarse. 

Jan.    Ifla 

■R,  T^,  Willt^M^f*     ,    . 

Feet, 
3.18 
3.33 
3.69 

1,020 
874 
927 

Apr.  16 
June  18 
Aug.  25 

R,  T^,  Wllliam.f 

Feet, 
7.31 
6.48 
2.00 

^4 

Feb.     7a 

do 

do 

R.B.Kilgora 

8,280 
1,160 

Mar.     7o 

do...". 

a  Complete  ioe  cover. 

Daibj  discharge^  in  second-feet,  of  Wolf  River  at  New  London,  Wis.,  for  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Ajw. 


May. 


June. 


July. 


Aug. 


Sept. 


1 
2 
3 
4 
5 

6 

7. 
8 
9 
10. 

11 
12. 
13. 
14. 
16. 

16. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27, 
28. 
29. 
30. 
31. 


2,280 
2,340 
2,280 
2,280 
2,170 

2,060 
2,010 
1,910 
1,710 
1,560 

1,430 
1,460 
1,560 
1,510 
1,560 

1,510 
1,560 
1,560 
1,560 
1,560 

1,660 
1,810 
1,960 
2,060 
2,280 

2,600 
2,620 
2,740 
2,800 
2,990 
3,100 


3,100 
3,160 
3,220 
3,220 
3,220 

3,220 
3,220 
3,160 
3,160 
3,220 

3,220 
3,160 
3,100 
3,040 
2,980 

2,740 
2,740 
2,680 
2,680 
2,620 

2,500 
2,500 
2,620 
2,860 
3,040 

2,980 
2,860 
2,860 
2,800 
2,620 


3,560 
2,600 
2,500 
2,560 
2,660 

2,500 
2,440 
2,390 
2,280 
2,220 

2,010 
1,710 
1,660 
1,610 
1,560 

1,460 
1,370 
1,320 
1,280 
1,240 

1,240 
1,240 
1,190 
1,190 
1.190 

1,190 
1,190 
1,140 
1,140 
1,140 
1,140 


1,140 
1,140 
1,140 
1,140 
1,140 

1,140 
1,140 
1,140 
1,100 
1,100 

1,100 
1,060 
1,060 
1,020 
1,020 

1,020 

1,020 

980 

980 

980 

980 
980 
945 
945 
945 

945 
945 
945 
910 
910 
910 


910 
910 
910 
875 
876 

875 
875 
840 
840 
840 

840 

840 
875 
875 
875 

875 
875 
875 
875 
875 

875 
875 
875 
875 
875 

875 
910 
910 


910 
910 
910 
910 
910 

910 
910 
930 
945 
960 

980 
1,000 
1,020 
1,040 
1,060 

1,060 
1,060 
1,060 
1,100 
1,130 

1,190 
1,320 
1.610 
2,340 
3,500 

4,780 
5,360 
6,900 
5,900 
6,710 
6,530 


8,060 
7,780 
7,510 
7,000 
6,530 

6,590 
6,310 
6,900 
5,710 
5,360 

5,300 
4,920 
4,780 
4,510 
4,390 

4,160 
4,050 
3,950 
3,850 
3,850 

3,850 
3,850 
3,850 
3,760 
3,850 

3,860 
3^950 
3,950 
3,950 
3,950 


4,050 
4,160 
4,270 
4,270 
4,270 

4,270 
4,270 
4,160 
3,950 
3,760 

3,500 
3,350 
3,220 
3,040 
2,920 

2,800 
2,680 
2,500 
2,340 
2,280 

2,220 
2,280 
2,170 
2,220 
2,170 

2,170 
2,010 
1,960 
1,760 
1,760 
1,760 


1,810 
1,910 
1,960 
2,060 
2,170 

2,330 
2,560 
2,860 
2.980 
3,100 

3.220 
3,350 
3,580 
3,760 
3,850 

3,670 
3,580 
3,500 
3,280 
3,160 

3,040 
2,860 
2,680 
2,560 
2,560 

2,680 
2,620 
2,620 
2,620 
2,560 


2,500 
2,440 
2,280 
2,170 
2,060 

1,960 
1,860 
1,810 
1,660 
1,420 

1,420 
1,510 
1,560 
1,560 
1,660 

1,510 
1,330 
1,330 
1,290 
1,260 

1,330 
1,290 
1,220 
1,100 
1,130 

1,190 
1,190 
1,160 
1,130 
1,100 
1,080 


1,060 
1,050 
1,050 
1,075 
1,100 

1,160 
1,080 
1,160 
1,190 
1,360 

1,330 
1,460 
1,460 
1,330 
1,430 

1,500 
1,760 
1,860 
1,860 
1,660 

1,370 
1,360 
1,220 
1,160 
1,100 

1,080 
1,080 
1,050 
1.080 
1,100 
1,100 


1,100 
1,080 
1,050 
1,000 
1,060 

1,130 
1,230 
1,370 
1,460 
1,439 

1,330 
1,260 
1,260 
1,2B0 
1,280 

1,330 
1,370 
1.330 
1.330 
1,290 

1,190 
1,160 
1,060 
1.090 
1,090 

1,000 

1,000 

985 

965 

1,000 


NoTK.— Stage-discharge  relation  affected  b/  ice  Dec.  14  to  Mar.  31. 
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MonUUy  ditduaye  of  Wolf  River  at  New  London,  Wis.,  for  the  year  ending  Sept,  30, 1917, 
prainage  area,  2,240  square  miles.] 


IfOQth. 


Diachan^  in  second-ieet. 


Aiaximum. 


October 

November. . . . . 

Dwember 

haatrj 

Mmary 

March 

i!^:::::::::: 

Jane 

July 

•AoKtBt 

Septtmber 

The  year 


3,100 
3,220 
2,560 
1,140 
910 
5,900 
8,060 
4,270 
3,850 
2,500 
1,860 
1,460 


8,000 


"Ulnlm^tin. 


1,420 

2,500 

1,140 

910 

840 

910 

3,760 

1,760 

1,810 

1,020 

1,060 

965 


840 


2,010 
2,960 
1,700 
1,080 
875 
2,080 
4,970 
2,900 
2,850 
1,530 
1,270 
1,180 


2,120 


Per 
square 
mile. 


a897 
1.32 
.759 
.460 
.391 
.906 
2122 
1.33 
1.27 
.683 
.567 
.527 


.946 


Run-off 

(depth  in 

incDos  on 

drainage 

area). 


1.08 
L47 


.41 
1.04 
2.48 
1.53 
1.42 
.79 
.65 
.50 


12.82 


WEST  BRAHCH  OF  WOLF  BIVEB  AT  VEOPIT,  WIS. 

LocjLTioN. — In  sec.  20,  T.  29  N.,  R.  14  E.,  at  dam  and  power  plant  at  Neopit,  Shawano 
Oounty,  a  station  on  Wiscoiudn  Northern  Railroad,  20  miles  north  of  Shawano; 
about  11  miles  above  confluence  of  Wolf  River  and  West  Branch. 

DsAiNAOE  AREA. — 108  squaro  mlles. 

RscoaDB  AVAILABLE. — ^January  25,  1911,  to  February  7,  1917,  when  station  was  dis- 
continued. 

Gage.— Vertical  staff,  head  and  tail  race  gages. 

DcTEBXiNATioN  OF  FLOW. — Observations  of  the  head  of  water  flowing  over  the  spill- 
way, the  head  on  the  wheels,  and  the  kilowatt  output  as  measured  at  the  switch- 
board are  taken  at  6,  7,  and  10  a.  m.  and  at  3,  6,  and  10  p.  m.  The  flow  at  these 
times  is  determined  by  means  of  a  curve  developed  by  current-meter  measure- 
ments, and  the  computed  discharge  is  then  weighted  in  accordance  with  the 
elapsed  interval. 

EiTREMES  OF  PI8CHAROE. — MaxJmum  daily  discharge  recorded  during  year,  169 
second-feet,  January  7;  minimum  daily  discharge,  62  second-feet  December  10. 

1911-1917:  Maximum  daily  discharge,  999  second-feet,  July  24, 1912;  minimum 
daily  discharge,  17  second-feet,  August  30, 1914.  Extr^nes  are  caused  by  regula- 
tion, and  are  not  natural. 

AocuBACT. — ^Rating  tables  used  in  determination  of  daily  discharge  based  on 
numerous  measurements  made  throughout  the  year.  (3onditions  relative  to 
leakage  and  plant  equipment  are  becoming  more  unsatisfactory;  records  pub- 
lished for  year  only  fair. 
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Daily  discharge,  in  ucond-feet,  of  West  Branch  of  Wolf  River  at  Neopit,  Wis.  ,for  the  period 
Oct.  i,  1916,  to  Feb.  7,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

JaA. 

Feb. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

1 

122 
122 
115 
110 
84 

76 
84 
79 
149 
128 

108 
116 
86 
74 
74 

132 
122 
132 
122 
113 

124 
127 
124 
91 
106 

100 
112 
114 
106 
82 

112 
110 
105 
113 
106 

110 
116 
116 
109 
62 

107 
110 
104 
06 
82 

100 
102 
108 
100 
101 

98 
169 
112 
104 

95 

94 
101 
102 
83 
96 

123 
117 
125 
106 
137 

131 
125 

16 

106 
103 
130 
103 
95 

103 
90 
89 
68 
71 

149 
153 
132 
131 
139 
152 

121 
123 
110 
105 
113 

114 
109 
116 
113 
80 

99 
121 
117 
116 
100 

82 
66 
87 
90 
92 

96 
86 
87 
96 
80 

104 
91 
92 

106 
98 
98 

89 
94 
93 
105 
114 

103 
119 
124 
106 
05 

115 
140 
98 
140 
118 
119 

2 

17 

3 

18 

4 

19 

6 

30 

6 

21 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

Monthly  discharge  of  West  Branch  of  Wolf  River  at  Neopit,  Wis.,  for  the  period  Oct.  1, 

1915,  to  Feb.  7, 1917. 

[Drainage  area,  108  square  miles.] 


Discharge  In  second-feet 

Run-off 

dralnaiie 
area). 

Month. 

Maximum. 

Minfmnni. 

Mean. 

Per 
square 
mile. 

October 

153 
132 
116 
169 
137 

68 
80 
62 
83 
106 

108 
112 
97.0 
108 
123 

1.00 
1.04 
.806 
1.00 
1.14 

1.15 

November 

December 

January 

February  1-7 

1.16 
1.04 
LIS 
.30 

LITTLE  WOLF  BIVER  AT  &OTALTOH,  WIS. 

Location.— In  sec.  1,  T.  22  N.,  R.  13  E.,  at  highway  bridge  at  Royalton,  Waupaca 

County,  about  4  miles  above  mouth  of  river. 
Drainage  area. — 485  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 

and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch»6  miles). 
Records  available. — ^January  13,  1914,  to  September  30,  1917. 
Gaor. — Sloping  gage  on  left  bank  150  feet  upstream  from  highway  bridge;  read  hy 

J.  C.  Jenson.    Prior  to  August  21,  1915,  a  chain  gage  fastened  to  upstream  side  of 

highway  bridge  was  used.    Datum  of  sloping  gage  is  0.75  foot  higher  than  that  of 

the  chain  gage;  owing  to  change  in  slope,  however,  difference  between  readings 

on  the  slope  gage  and  the  chain  gage  is  not  constant. 
Discharge  measurements. — ^Made  by  wading  or  from  cable  about  500  feet  upeti:eam 

from  chain  gage. 
Channel  and  control. — Stream  bed  at  gage  consists  of  heavy  gravel  and  rock; 

fairly  permanent;  at  measuring  section  bed  is  fine,  smooth  gravel.    Neither  bank 

is  overflowed  to  any  extent  at  flood  stages. 
Extremes  of  discharge. — ^Maximum  discharge  recorded  during  year,  about  4,800 

second-feet  March  26;    minimum  discharge  recorded,  about  130  second-feet 

January  23. 
1914-1917:  Maximum  stage  recorded,  7.5  feet  at  7.15  p.  m.,  June  7,  1914 

(discharge,  5,350  second-feet);  a  higher  stage  was  recorded  in  March,  1917,  but 

discharge  was  less  owing  to  backwater  from  ice;  minimum  discharge  recorded, 

about  130  second-feet  March  5  and  6,  1916,  and  January  23,  19^7. 
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Ics.— Stage-discharge  relation  affected  by  ice. 

Rboulation. — ^The  few  power  plants  above  the  station  have  little  storage  and  produce 
no  observable  diurnal  fluctuation  at  the  gage. 

AociTRACT. — Stage^iischarge  relation  not  permanent.  Two  rating  curves  used  during 
the  year;  one  applicable  for  periods  when  slope  gage  was  read — October  1  to 
November  15,  November  21-24,  December  1-6,  and  June  19  to  September  30 — 
well  defined  between  209  and  1,570  second-feet;  the  other,  applicable  to  chain- 
gage  readings,  poorly  defined  throughout.  Gage  read  to  quarter-tenths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
taUe,  except  for  period  when  stage-discharge  relation  was  affected  by  ice,  for 
which  it  was  obtained  by  applying  to  rating  table  mean  daily  gage  height  corrected 
lor  effect  ol  ice  by  means  of  discharge  measurements,  observer's  notes,  and  weather 
records.  Open-water  records  good  except  for  high  stages,  for  which  they  are  fair; 
winter  reoffds  fair. 

DiMdtarffe  meaturemtnU  of  Little  Wolf  River  at  Royalton,  Wis,,  during  the  year  ending 

Sept.  SO,  1917. 


I^te. 

Maa«»by- 

A. 

Dis- 
charge. 

Dato. 

Madftby- 

t^^t. 

Dis- 
charge. 

JaD.l«B 
Fab.  > 

E.  I..  Wniiaixis. 

do 

Feet. 

62.40 
62.72 

176 
243 

Apr.  16 
June  19 
Aug.  25 

E.  L.  Wmiams. 

R.  B.  KUgore 

Feet. 
2.47 
1.86 
1.35 

'"Hi 

392 

Mar.  > 

do 

do....''. 

214 

«  AbnoBt  complete  ice  caw. 


h  Qage  height  referred  to  chain  gage. 


Daihf  dUfharqe,  tn  ucond-feet,  of  Little  Wolf  River  at  Royalton,  Wis.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

680 
560 
444 
371 
.  376 

337 
314 
276 
297 
314 

284 
280 
314 
314 
376 

361 
371 
307 
386 
303 

461 
500 
500 
560 
740 

865 

935 
1,010 
935 
935 
900 

800 

740 
740 
710 
680 

650 
6S0 

?s 

710 

680 
615 
566 
474 
442 

450 
450 
450 
475 
475 

492 
542 
542 
542 
540 

530 
520 
495 
406 
495 

496 
474 
433 
442 

406 

402 
885 

880 
370 
360 

355 

845 
840 
835 

325 

320 
310 
806 
295 
290 

280 
275 
270 
200 
256 

200 
340 
250 
230 
235 
175 

160 
185 
170 
170 
200 

215 
195 
175 
160 
160 

170 
165 
165 
160 
145 

155 
160 
150 
165 
175 

160 
150 
130 
135 
145 

150 
170 
135 
265 
270 
240 

2S0 
235 
210 
196 
180 

145 
175 
175 
170 
160 

170 
170 
180 
195 
196 

180 
190 
175 
180 
170 

185 
185 
165 
195 
150 

195 
205 
190 

175 
190 
205 
185 
185 

240 
240 
230 
240 
240 

635 
450 
385 
615 
405 

280 
360 
200 
820 
385 

450 

665 

1,560 

2,080 

3,490 

4,560 
4,340 
3.390 
2,430 
1,760 
1,700 

1,680 
1,450 
1,300 
1,300 
1,220 

1,150 
1,150 
1,080 
1,060 
978 

911 
846 
846 
749 
666 

666 
615 
666 
776 
1,010 

1,050 
978 
944 
846 
720 

776 
776 
776 
776 
911 

1,150 
1,010 

978 
'  749 

640 

615 
542 
478 
496 
478 

496 
469 
442 
428 
397 

388 
328 
388 

420 
442 

496 
478 
496 
469 
446 

460 
380 
371 
363 
384 
433 

•  384 
428 
424 
438 
469 

615 

911 

1,220 

1,080 

944 

846 
790 
615 
566 
519 

456 
442 
446 
347 
371 

407 
439 
461 
530 
830 

680 
560 
560 
530 
501 

501 
417 
397 
381 
371 

318 
323 
284 
301 
280 

310 
832 
366 
332 
323 

318 
289 
305 
310 
823 

318 
267 
280 
2T0 
276 

245 
236 
227 
186 
193 
186 

193 
193 
207 
227 
301 

284 
245 
337 
293 
305 

347 

aos 

305 
276 
301 

366 
402 
501 
227 
241 

241 
234 
241 
215 
205 

207 
227 
211 
215 
225 
219 

221 

2 

221 

3 

219 

4 

225 

5 

267 

6 

352 

7 

439 

8. 

530 

9 

386 

10 

356 

11 

318 

12 

301 

13.... 

356 

14 

337 

IS. 

328 

16. 

386 

17... 

301 

IS 

318 

W...       .  . 

310 

» 

276 

a 

280 

a. 

257 

23 

287 

3( 

276 

25 

280 

7L 

278 

27 

270 

28 

341 

9 

343 

30 

227 

n... 

Note.— ^tage-diichaige  relatioo  affected  by  ice  Nov.  16-20, 25-30,  and  Deo.  7  to  Mar.  31. 
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SURFACE  WATER  SUPPLY,  1917,  PART  IV. 


Monthly  discharge  of  lAuU  Wolf  River  at  Royalton,  FTm.,  for  the  year  ending  Sept.  SO, 

1917. 

[Drainago  area,  4S5  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-fee^. 


Maximum. 


1,010 

800 

496 

270 

2.')0 

4,560 

1,680 

1,150 

1,220 

501 

402 

530 


4,560 


MiTum^^m. 


280 
442 
175 
130 
145 
175 
615 
328 
347 
186 
193 
219 


130 


Per 
Mean.    |   square 
mile. 


515 
679 
326 
172 
185 
1,050 
955 
520 
591 
306 
268 
302 


482 


1.06 
1.19 
.672 
.355 
.381 
2.16 
1.97 
1.07 
1.22 
.631 
.553 
.623 


Run-off 

(depth  in 

inches  on 

drainage 

area.) 


1.22 

1.33 

.77 

.41 

.40 

2.49 

2.20 

1.23 

1.36 

.73 

.64 

.70 


13.48 


WAUPACA  RIVER  VZAR  WSYAUWROA,  WIS. 

Location.— On  line  between  sec.  1,  T.  21  N.,  R.  12  E.,  and  sec.  6,  T.  21  N.,  R.  13  E., 
at  highway  bridge  2i  miles  west  of  Weyauw^;a,  Waupaca  County. 

Drainage  area. — 308  square  miles  (measured  on  Wisconsin  Geological  and  Natural 
History  Survey  map,  edition  of  1911;  scale  1  inch =6  miles). 

Records  available. — June  28,  1916,  to  October  18,  1917,  when  station  was  moved 
one  mile  upstream. 

Gage. — Chain  gage  bolted  to  top  chord,  downstream  truss,  across  left  channel;  read 
by  Otto  Reek  and  Harry  Radtke. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading 
about  300  feet  aboVb  bridge. 

Channel  and  control. — ^Bed  composed  of  cuarse  gravel;  clean  and  free  from  aquatic 
grass.  Control  is  a  fairly  well  defined  rifHe  about  30  feet  downstream  from  gage. 
Right  bank  high,  wooded,  and  will  be  overflowed  only  occasionally;  left  bank  low 
and  subject  to  overflow;  road  is  high,  so  that  during  ordinary  flood  stages  all  the 
water  passes  under  the  bridge. 

Ice. — Stage-discharge  relation  affected  by  ice. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period  of  records 
6.1  feet  March  23,  1917;  owing  to  ice  effect  maximum  discharge  occurred  about 
March  25,  and  has  been  estimated  at  920  second-feet.  Minimum  discharge 
about  130  second-feet,  February  13, 1917. 

Regulation.— Several  power  plants  at  Waupaca  and  above  on  the  main  stream  and 
also  several  on  the  Crystal  River  cause  slight  fluctuations  during  low  stages. 
The  pondage  at  the  various  plants  is  small;  mean  monthly  discharge  is  believed 
to  represent  nearly  the  natural  flow. 

Accuracy. — Stage-discharge  relation  assumed  practically  permanent.  Rating 
curve  based  on  7  current-meter  measurements  made  in  1916  and  1917  and  4 
measurements  made  in  1918  at  the  new  site  1  mile  upstream;  curve  fairly  well 
defined  between  158  and  448  second-feet;  above  448  second-feet  rating  curve  is 
an  extension  and  subject  to  possible  error.  Gage  read  to  hundredths  once  daily. 
Daily  discharge  ascertsdned  by  appljdng  daily  gage  height  to  the  rating  table; 
except  for  periods  when  the  stage-discharge  relation  was  affected  by  ice,  for 
which  it  was  obtained  by  applying  to  rating  table  gage  height  corrected  for  ice 
effect  by  means  of  dischaige  measurements,  observer's  notes,  and  weather  recordB. 
Records  probably  not  better  than  fair  for  entire  period. 
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D%»charge  meaauremenU  of  Waupaca  River  near  Weyauwega^   Wxs.f  during  the  period 
Oct,  7,  1916,  to  Oct.  t€,  1917. 


Due. 

IffMlAby 

hd^t. 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Dl». 
charge. 

Jan.  ia> 

"K.  T'.  "WilHiintf 

Feet. 
2.32 
2.87 
3.02 
1.68 

See.-fl. 
170 
170 
176 
327 

June  9 
July  7... 
Sept.  7 
Oct.  26 

W.  O.Hoyt 

Feet. 
1.90 
1.60 
1.58 
1.63 

Secft. 
404 

Feb.  3a 

.do 

R.  B.  Kilgore 

2S0 

Mtf.  «• 
Apr.  17 

do 

do 

do...^ 

do 

5265 
5289 

•  Complete  loe  oorrer  at  control. 


5  Discharge  measured  at  the  site  of  new  station  one  mile  upstream. 


Daily  diseharge,  in  second-feet ,  of  Waupaca  River  near  Weyauwega^  Wis,,  for  the  period 
June  t8, 1916  to  Nov.  18,  1917. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1916. 
1    

303 
350 
289 
262 
225 

238 
226 
212 
212 
189 

212 
212 
200 

178 
189 

168 
168 
178 
238 
275 

238 
262 
22S 
250 
238 

262 
262 
20Q 
22S 
20Q 

178 
178 
200 
158 
238 

200 
189 
200 
275 
200 

250 
640 
640 
388 
303 

16 

1916. 

238 
275 
289 
238 
262 

250 
212 
212 
178 
200 

200 
200 
178 
212 
158 
178 

200 
200 
178 
200 
189 

275 
158 

158 
158 
168 

168 
168 

168 
158 
178 
178 

318 

2         .   .    . 

17 

260 

3   ! 

18 

803 

4          ...--.- 

19 

262 

5 

20 

260 

$ 

21 

262 

7   

22 

250 

8        .  ... 

23 

238 

9 

S  :::::::::::  :i :::::: 

225 
200 

962 

470 

10   

25 

u     

26 ; 

12         -  . 

27 

13 

28 

225 
250 
318 

665 

333 

289 

14   

29 

15 

30 

31 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

'july. 

Aug. 

Sept. 

Oct. 

1916-17. 
1 

262 
250 
238 
225 
303 

200 
238 
200 
238 
225 

225 
225 
275 
238 
275 

250 
238 
225 
212 
250 

333 
303 
275 
275 
428 

448 

368 
318 
470 
408 
36R 

360 
303 
275 
333 

318 

289 
303 
318 
303 
333 

818 
303 
289 
285 
275 

275 
276 
275 
276 
275 

275 
255 
250 
250 
250 

250 
245 
240 
235 
230 

225 
210 
205 
205 
210 

210 
210 
205 
205 
200 

200 
200 
200 
200 
200 

200 
195 
195 
190 
190 

1S5 

185 
185 
185 
186 

180 
190 
195 
195 

180 

160 

160 
170 
180 
190 
185 

180 
170 
170 
170 
180 

180 
170 
190 
180 
150 

150 
160 
160 
155 
150 

180 
145 
145 
160 
180 

180 
160 
180 
170 
180 
150 

145 
]()0 
170 
170 
160 

150 
150 
IfiO 
180 
180 

150 
150 
130 
160 
160 

170 
170 
170 
150 
150 

160 
160 
160 
170 
145 

200 
180 
180 

160 
150 
145 
180 
160 

180 
180 
180 
180 
190 

190 
180 
180 
190 
200 

225 
240 
250 
275 
335 

450 
600 
770 
890 
950 

920 
890 
830 
770 
830 
830 

no 

690 
590 
690 
690 

690 
516 
448 
408 
408 

368 
368 
350 
368 
318 

318 
289 
303 
470 
640 

470 
388 
368 
3.50 
350 

428 
388 
408 
428 
493 

690 
493 

428 
388 
333 

303 
275 
289 
262 
225 

250 
262 
238 
238 
275 

250 
250 
238 
250 
250 

262 
303 
303 
275 
303 

368 
650 
448 
388 
333 

303 
275 
318 
289 
275 

275 
250 
238 
262 
9«;n 

262 
250 
238 
238 
225 

238 
25«) 
238 
2G2 
250 

250 
250 
250 
238 
225 

200 
262 
238 
212 
225 

200 
212 
212 
225 
200 

225 
250 
178 
200 
178 
189 

178 
225 
200 
178 
189 

200 
212 
303 
225 
238 

200 

200 
250 
250 
250 

238 

200 
212 
189 
189 

189 
189 
189 

17*; 

189 

178 
200 
200 
178 
178 
lAK 

178 
178 
178 
168 
262 

303 
275 
225 

200 
238 

225 
189 
238 
303 
250 

238 
225 
250 
200 
212 

189 
178 
178 
178 
189 

178 
178 
168 
168 
168 

178 

2 

189 

3 

200 

4 

180 

5 

189 

6 

168 

7 

189 

8 

189 

9 

200 

10 

238 

11 

250 

12....      

275 

13 

212 

14 

2U0 

15 

250 

16 

178 

17 

238 

18 

225 

U 

20 .  . 

21 

262   262 
318  '  •  262 
2S9  1  27o 
275   303 
250   333 

262;  388 
225  1  318 
225  ,  303 
238  1  303 
225,  275 
250 

22 

2 

H 

2S 

25 

27 

ft 

29 

ao ' 

31 ;.;i!!I!!" 

NoTE.-Stage-dl3Charge  relation  affected  by  ice  Nov.  14, 1916,  to  Mar.  28, 1917. 
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SUBFACB  WATER  SUPPLY,  191*7,  PART  IV. 


Monthly  discharge  of  Waupaca  River  near  Weyauwega,  Wis. ,  for  the  period  July  1, 1916^ 

to  Sept,  SO,  1917, 

[Drainage  ana,  306  square  mfles.) 


Month. 


DJshargein  seoond-feet. 


Maximum. 


Mtniminif*- 


Per 

square 


Ron-ofl 
(depth  In 
inraesoa 
drahia^ 
area). 


1916. 
July 

August 

September 

1916-17. 

October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year 


850 
275 
665 


158 
158 
158 


235 
202 
284 


0.731 
.656 
.922 


0.84 
.76 
1.03 


470 
350 
225 
190 
200 
950 
710 
590 
650 
202 


200 
230 
160 
145 
130 
145 
289 
225 
238 
178 
168 
168 


282 
196 
169 
162 
410 
440 
287 
813 
228 
205 
210 


950 


130 


266 


.919 
.916 
.636 
.549 
.526 
1.33 
1.43 
.932 
1.02 
.740 
.666 


1.06 
1.03 
.73 
.63 
.55 
1.53 
1.60 
1.07 
1.14 
.85 
.77 
.76 


.854 


11.  n 


SHSBOYOAir  BIVSB  NEAR  SHSBOYOAIT,  WIS. 

Location. — In  sec.  28,  T.  15  N.,  R.  23  E.,  2  miles  west  of  Sheboygan,  Sheboygan 
County  I  and  2\  miles  above  mouth. 

Drainaob  area  —403  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 
and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=s6  miles. 

Records  availabip.— June  30,  1916,  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  upstream  side  of  bridge;  read  by  Hattie  Opgenorth. 

Discharge  measurements. — Made  from  highway  bridge,  or  by  wading;  at  extreme 
flood  stages,  measurements  are  made  from  Chicago  k  North  Western  Railway 
bridge,  one-third  mile  downstream. 

Channel  and  control. — Control,  well  defined  riffle  about  200  feet  below  bridge. 
Stream  bed  composed  of  heavy  gravel;  clear  and  free  from  aquatic  grass.  Both 
banks  are  of  medium  height  and  are  rarely  overflowed. 

Extremes  of  discharge. — 1916-17:  Maximum  discharge  1,490  second-feet  March  22 
to  24;  minimum  stage  recorded,  1.84  feet  at  6.30  p.  m.,  September  2,  1916  (die- 
charge,  16  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation. — At  low  stages  there  is  a  small  amount  of  diurnal  fluctuation  due  to 
operation  of  small  power  plants  above. 

Accuracy. — Stage-discharge  relation  permanent,  except  when  affected  by  ice.  Rat- 
ing curve  well  defined  between  58  and  1,040  second-feet,  poorly  defined  outside 
these  limits.  Gage  read  to  quarter-tenths  twice  daily.  Daily  dischaige  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table,  except  for  periods 
when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  obtained  by 
applying  to  mtiug  curve  mean  daily  gage  height  corrected  for  effect  of  ice  by 
means  of  discharge  measurements,  observers'  notes,  and  weather  records.  Open- 
water  records  excellent;  winter  records  fair. 
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Dudur^  meoMurtmenU  of  Sheboygan  River  near  Sheboygan^  Wis.y  during  year  ending 

Sept.  SO,  1917. 


D«to. 

Ikfarteby— 

hei^t. 

DIs-     1 
charge. 

Date. 

Made  by— 

hei^t. 

Dis- 
cbarge. 

Jan.     5» 

H.C.Beck2nan 

Feet. 
3.16 
8.42 
8.57 

See.-ft. 
100 
64 
74 

Apr.  13 

18 

June    8 

E.L.  Williams 

Feet. 
2.98 
2.71 
4.19 

'"■^A 

Feb.    8b 

do 

252 

Mar.    9a 

.do 

W.  a.  Hoyt 

892 

o  Complete  ice  cover. 

Daxty  discharge^  in  seocmd-feet,  of  Sheboygan  River  near  Sheboygan,  Wis,,  for  the  period 
June  SO,  1916,  to  Sept.  SO,  1917. 


Day. 


2.. 
3. 
4.. 

5.. 

«.. 

7. 

8., 
9. 
10. 

11.. 
12- 
D. 
14. 
15. 


1916. 


June. 


July. 


149 
96 

107 
91 


78 


Aug. 


62 

54 

56 
181 

132 


Sept. 


Day. 


I  June. 


1916.  I 

16 ' 

17 

18 

19 

" I 

21 ' 

22 

23 

24 

25 , 

26 ' 

27 

28 

20 1 

30 159 

31 


July. 

Aug. 

115 

58 

112 

58 

58 

62 

83 

62 

54 

56 

66 

51 

70 

64 

62 

56 

53 

51 

62 

54 

66 

58 

62 

70 

49 

47 

47 

49 

32 

44 

49 

51 

Sept. 


62 
53 
54 
66 
70 

47 
45 
60 
74 
34 

62 
62 
78 
135 
115 


Day. 


1916-17. 

1 

2 

3 

4 

S 

« 

'C.'.'.'.V/.V, 

9 

10 

u 

12/. 

13 

U 

U 

18 

17 

\% 

19 

2D 

21 

22 

23 

2* 

15 

25 

27 

28 

29 

30 

a 


Oct. 


62 

99 

126 
208 
212 
149 
181 

380 
344 
200 

212 
212 
2G4 


Nov. 


305 
216 
212 
264 
344 


364 
326 
347 


284 
214 
244 
232 
236 

160 
135 
146 
452 
494 

410 
452 
944 
536 
450 

430 
430 
450 
450 
452 


Dec. 


347 
368 
347 
347 
368 

494 
473 
326 
825 


305 
303 
285 
285 
270 

255 
245 
225 
205 

185 

165 
130 
130 
145 
165 

150 
140 
135 
130 
115 
100 


Jan. 


120 
115 
110 
105 
100 

125 
85 

90 
95 
105 

120 
105 
70 
55 
70 

50 
50 
50 
70 
85 

50 
55 
50 
40 
40 

65 
105 
40 
40 
40 
40 


Feb. 


Mar. 


60 
40 
40 
40 
70 

90 
60 
40 
80 
70 

80 
305 
390 
580 
715 

850 
715 
850 
945 
1,040 

1.290 
1  490 
1,490 
1,490 
1,390 

1,340 
1,340 
1,290 
1,240 
1,190 
1,140 


Apr. 


1,090 
993 
944 

897 
897 

897 
805 
624 
431 
410 

624 
431 
368 
264 
344 

264 
264 
305 
452 
624 

580 
473 
389 
494 
410 

452 
494 
410 
431 
536 


May. 


1.340 

1,090 

624 

536 

515 

515 
431 
536 
326 
284 

264 
174 
139 
146 
135 

129 
146 
152 
133 
264 

91 
389 
410 
389 
284 

284 
264 
264 
193 
244 
284 


June. 


326 

805 

1,440 

1,090 

713 

851 
992 
805 
558 
897 

897 
713 


494 

431 
410 
364 
347 
224 

159 
115 
368 
624 
494 

494 
410 
536 
668 
580 


July. 


244 
284 
264 
305 
264 

304 
312 
139 
185 
126 

104 
166 
115 
139 
121 

189 
228 
99 
126 
166 

136 
364 
146 
166 
316 

170 
146 
181 
86 
170 
133 


Aug. 


99 
99 
66 
107 
104 

81 
166 
126 
115 

94 

121 
104 
149 
81 
101 

42 
78 

76 
78 
99 

146 
110 
110 
101 
76 

156 
81 
83 
70 
58 
94 


Sept 


110 
49 
63 
73 

316 

91 
96 
101 
94 
66 

40 
83 
66 
91 
107 


99 
91 
86 
94 

94 
99 
86 
76 
70 

90 
81 
72 
81 
91 


Note.— StageKliscbarge  relation  affected  by  ice  Nov.  16,  Nov.  25-29;  Dec.  9  to  Mar.  31. 
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SURFACE  WATER  SUPPLY,  191*7,  PART  IV. 


Monthly  discharge  of  Sheboygan  River  near  Sheboygan,  Wis.,  for  the  period  Jvdy  /,  1916, 

to  Sept.  SO,  1917. 


[Drainage  area,  403  sqtiare  miles.] 

• 

Discharge  in  aeoond-feet. 

Rmwjff 
(depth  in 
inches  on 

drainage 
area). 

MoQth. 

Maximum. 

inT^lrnnm. 

Mean. 

Per 

square 
mile. 

191G. 
July 

149 
181 
135 

82 

44 
23 

71.5 
68.8 
60.6 

a  177 
.171 
.150 

a» 

A  11|rU.St r    .   ,    .    r  .   ,   r   r  r r  r 

.» 

S^tember 

.17 

191(V-i7. 
October 

389 

944 

494 

125 

80 

1,490 

1,090 

1,340 

1,440 

305 

166 

216 

40 
135 
100 
40 
40 
40 
244 
91 
115 
86 
42 
40 

123 

318 

251 
76.5 
65.0 

698 

550 

354 

601 

177 
99.1 
88.4 

.305 
.864 
.623 
.187 
.136 
1.73 
1.36 
.878 
1.49 
.439 
.246 
.219 

.5.5 

November 

.96 

December - 

.72 

Jan^MMy ......      , 

.22 

February 

.14 

Mftwh 

1.99 

April 

1.52 

M^:: :;::::::   ::::::::::::::::.::..:::.:: 

l.Ol 

Jiin«,,. - ,  . ., 

1.66 

July 

.51 

August 

.28 

Sep  tembcor 

.24 

The  year 

1,490 

40 

286 

.710 

9.60 

MZLWAXnOSE  RIVER  NEAR  MILWAUKEE,  WIS. 

Location. — In  NW.  J  sec.  5,  T.  7  N.,  R.  22  E.,  immediately  above  an  old  quarry  near 
north  limits  of  Milwaukee,  Milwaukee  County,  about  half  mile  below  concrete 
highway  bridge  and  1  mile  above  Mineral  Spring  road;  5J  milee  above  confluence 
of  Milwaukee  and  Menominee  rivers. 

Drainage  area. — 661  square  miles  (measured  on  map  issued  by  Wisconsin  Geologi- 
cal and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Records  available. — April  30, 1914,  to  September  SO,  1917. 

Gaoe. — Chain  gage  fastened  to  cantilever  arm  supported  by  posts  set  in  concrete 
foundations  on  the  left  bank  of  the  river;  read  by  Mrs.  Joe  Wangard. 

Channel  and  control. — Bed  of  channel  at  gage  heavy  gravel.  About  200  feet 
below  the  gage  is  a  rock  outcrop  with  a  4-foot  fall  which  forms  the  control,  and  is 
probably  permanent.  Below  the  control  the  river  flows  in  an  artiflcial  channel 
which  at  one  time  was  a  quarry.  Left  bank  above  and  below  the  control  high 
and  not  subject  to  overflow;  right  bank  above  control  of  medium  height;  below 
the  control  the  right  bank  is  artiflcial  and  of  such  height  that  overflow  will  raiply 
occur. 

Discharge  measurements. — Made  by  wading  immediately  above  the  gage  section; 
at  medium  and  high  stages  from  the  lower  members  of  a  wooden  railroad  bridge 
about  700  feet  below  the  gage;  bridge  crosses  an  abandoned  quarry  and  the  chan- 
nel beneath,  being  artificial,  affords  an  excellent  measuring  section.  During  the 
summer  of  1917  the  bridge  burned  down  and  at  present  there  is  no  suitable  point 
for  high-water  measurements. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year  5.5  feet  at  5  p.m. 
March  25  (discharge,  about  5,160  second-feet);  minimum  stage  recorded  0.G2 
foot  at  5.30  a.  m.  September  2  (discharge  48  second-feet). 

1914-1917:  Maximum  stage  recorded  5.58  feet  February  24, 1915  (discharge  5,280 
second-feet);  minimum  stage  recorded  0.50  foot  at  8.30  p.  m.  August  2, 1916  (dis- 
charge, about  26  second-feet). 

Ice. — Stage-dischai^o  relation  affected  by  ice. 
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RnuLATiOM. — No  diurnal  fluctuation  at  the  gage  resulting  from  operation  of  small 
plants  above. 

AccuRACT. — Stage-dischajge  relation  practically  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined  between  88  and  3,710  second-feet;  poorly  defined  out- 
mde  these  limits.  Crage  read  to  quarter-tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  heigjit  to  rating  table,  except  for  period 
idien  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  obtained  by 
applying  to  rating  table  mean  of  daily  gage  hei^t  corrected  for  effect  of  ice  by 
means  of  dischaige  measurements,  observer's  notes,  and  weather  records.  Open- 
water  records  excellent,  except  for  extreme  high  and  low  stages,  for  which  they 
are  only  fair;  winter  records  fait. 

Ditduarge  measurements  of  MUtvaukee  River  near  Milwaukee^  Wis,,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

A 

Dia- 
charge. 

Date. 

ICadeby— 

hdgSt. 

Dte- 
diarge. 

Oct.  6 

Dee.27« 

Jiii.2»i 

E.  L.  WUUamB. 

do 

do 

Feet. 
1.00 
1.65 
1.93 

Sec-ft. 
137 
152 
119 

Har.  la 
Apr.  12 
Sept.   8 

E.  L.  WilUams. 

do 

R.  B.  Kilgore 

Feet. 
2.06 
1.66 
1.21 

576 
239 

o  Incomplete  ice  cover  at  control. 

DaUy  ^scharge,  in  second^eetf  of  Milwaukee  River  near  Milwaukee,  Wis.,  for  the  year 

ending  Sept.  30, 1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

282 
282 
225 
195 
166 

154 
154 
140 
140 
150 

120 
177 
177 
177 
166 

177 
177 
177 
235 
404 

650 
734 
734 
092 
1,180 

1,460 
1,360 

906 

734 
650 

602 
692 
610 
532 
404 

494 
460 
40O 
820 
997 

908 
777 
906 
820 
532 

660 
650 
610 
404 
660 

660 

650 
1,090 

777 

092 
864 

908 
734 
610 

569 
532 
494 
427 
420 

427 
347 
295 
265 
235 

210 
185 
165 
145 
130 

130 
130 
130 
145 
145 

120 
140 
165 
170 
115 

130 
155 
185 
210 
175 
185 

110 
140 
175 
165 
135 

125 
100 
130 
165 
175 

120 
130 
100 
100 
115 

80 
100 
100 
110 

95 

115 
120 
100 
90 
80 

55 

100 
110 
120 
100 
115 

100 
100 
100 
95 
110 

145 
115 
130 
105 
100 

115 
130 
165 
75 
115 

130 
115 
115 
130 
145 

120 
115 
145 
140 
145 

115 
100 
130 

116 
120 
145 
150 
115 

140 

690 

1,420 

1,680 

1,790 

2,020 
2  140 
2,020 
2,260 
2,760 

2,380 
2,260 
2,260 
2,380 
2,380 

2,700 

3,990 
4  270 
6,160 

4,410 
3,290 
2,500 
1,790 
1,360 
1,130 

1,040 
062 
906 
864 
927 

1,090 

1,090 

952 

864 

784 

650 
560 

427 
414 
400 

394 
367 
414 
864 
1,360 

1,360 

1,180 

052 

734 

602 

820 
820 
734 
660 
734 

2,140 
1,900 
1,570 
1,220 
906 

650 
569 
404 
427 
378 

367 
807 
292 

276 
268 

220 
185 
173 
195 
185 

294 
560 

1,040 

1,180 

997 

692 
560 

494 
427 
334 
334 

360 

610 

1,790 

1,680 

1,570 

1.570 
1,680 
1,570 
1,460 
i;220 

908 
602 
532 
532 
864 

864 

610 
494 
460 
894 

307 

288 

1,900 

1,360 

1,220 

1,270 
1,040 
1  220 

?'SS 
1,6«0 

1,680 

1,460 

1,040 

777 

610 

460 
460 
427 
360 
276 

235 
276 
215 
215 
190 

177 
160 
215 
206 
162 

162 
133 
136 
150 
276 

241 
210 
169 
166 
140 
109 

109 
104 
83 
106 
106 

83 
109 

88 
114 
120 

120 
86 
106 
127 
109 

88 
58 
86 
80 
74 

83 

78 
62 
74 
74 

78 
96 
109 
96 
74 
60 

100 

a 

56 

1    3 

66 

4 

62 

s 

114 

e 

140 

7 

230 

S 

235 

S 

225 

w 

160 

u 

140 

u 

143 

13 

177 

14. 

181 

15 

185 

le 

160 

17 

146 

18 

154 

» 

133 

» 

146 

a 

148 

a 

140 

s 

114 

24 

140 

2S 

154 

36 

150 

27 

181 
177 
185 

38 

m 

30 

166 

«:.:::::::;::::: 

i 

1 

KoTS.— StageHilaeliarge  relation  affected  by  ice  Dec.  8  to  Mar.  8. 
94446*— 19— wsP  454 4 
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SUBFACE  WATER  SUPPLY,  1917,  PABT  IV. 


Monthly  dMiarge  of  Milwaukee  River  near  Milwaukee,  Wis.,  for  the  year  ending  Sept. 

30,  1917, 


(Dnlxiftge  area,  661  square  miles.] 

Diachargo  in  second-feet. 

RmMff 

£?!£*« 
inenes  on 

drainage 

area). 

Mcnth, 

Minimum. 

Mean. 

Per 

square 
mile. 

October 

1,460 

1,460 

569 

175 

165 

6,160 

1860 

3,140 

2,020 

1680 

127 

2^ 

120 

400 

120 

55 

75 

115 

807 

173 

288 

100 

60 

56 

461 
715 
285 
115 
119 

2,010 
799 
683 

1,070 
871 
916 
151 

a697 
1.06 
.856 

.174 
.180 
8.04 
1.21 
.959 
L62 
.561 
.139 
.228 

a80 

November ....,,,.,,,,--,.- 

L20 

December 

.41 

January , r ,  -  -  - 

.» 

February 

.19 

March 

8.50 

Anrll 

L3& 

1^::::::;::::::::::::::::::::::::::::::::::: 

LID 

JUne^    ,.,,,   r   t^^,.   ...,-..   ^   ---   T-,   -^ T r    - 

1.81 

July 

.66 

August 

.16 

September 

.35 

The  year 

5,160 

55 

567 

.858 

1L63 

LITTLE  CALUIIET  BIVSB  ATHA&VZY,  ILL. 

LocATiON.—In  NW.  \  sec.  9,  T.  36  N.,  R.  14  E.,  at  Illinois  Centa:al  Railroad  bridge 

800  feet  north  of  railroad  station  at  147th  Street,  Harvey,  Cook  County,  about  11 

miles  above  mouth  of  river. 
Drainaob  area.— ^70  square  miles  (measured  on  map  issued  by  U.  S.  Geolqgical 

Survey,  scale  1:500,000). 
Records  available.— Daily  discharge,  October  1,  1916,  to  September  30,  1917; 

also  daily  gage-height  record  collected  by  Sanitary  District  of  Chicago,  June  10, 

1907,  to  September  30,  1916. 
Gaoe. — Vertical  staff  gage  attached  to  bridge  pier;  read  by  Mrs.  H.  Wurtman. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
Channel  and  control. — Bed  of  river  composed  of  clay  and  gravel.    Low-water 

control  is  at  ''The  Rocks, ''  about  a  mile  below  gage;  bed  of  river  heavy  gravel; 

probably  permanent.   Banks  not  subject  to  overflow. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.1  feet  March 

14  (discharge,  1,120  second-feet);  minimum  stage,  2.96  feet  at  5  p.  m.  August  27 

(dischaige,  48  second-feet). 
1910-1917:    Maximum  stage  recorded,  13.4  feet  March  6,  1908  (dischaige  not 

determined);  minimum  stage,  2.9  feet  August  10, 1916  (dischaige,  39  second-feet). 
Accuracy. — Stage-dischaige  relation  probably  permanent  througjhout  the  year; 

seriously  affected  by  ice  during  the  winter.    Rating  curve  well  defined  above 

and  fairly  well  defined  below  70  second-feet.    Gage  read  to  tenths  three  times 

daily  October  1  to  June  1,  and  to  hundredths  twice  daily  June  2  to  September  30. 

Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 

Open-water  records  good;  winter  records  poor. 
Cooperation. — Gage-height  records  from  October  1  to  June  1  furnished  by  the  Sani- 
tary District  of  Chicago. 
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DitAarge  meanartmenti  o/LitiU  Calumet  Rher  at  Sarvey,  lU,,  during  (h*  year  ending 

Sept.  SO,  1927, 

[ICade  by  H.  0.  Becknttn.) 


Date. 


Apr.  IS.. 

JoiMt... 

Aag.aS. 


Mbf  diaAarge,  in  second-feet,  o/LitUe  Calumet  River  at  Harvey ,  IlL^Jor  (he  year  ending 

Sept.  30,  1917. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mtf. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 

70 
83 
107 
107 
107 

107 
107 
107 
137 
150 

194 
194 
194 
330 
248 

230 
230 
220 
194 
194 
170 

170 
148 
148 
148 
148 

148 
137 
137 
148 
148 

148 
148 
137 
137 
137 

137 
107 
107 
107 
107 

107 
107 
143 
170 
170 

170 
170 
170 
194 
194 

194 
170 
170 
170 
170 

170 
170 
230 
800 
309 

200 

390 
250 

190 

UO 

130 
IfiO 

180 

358 
444 

462 

1,120 

709 

642 
600 
600 
600 
600 

600 
600 
760 
855 
726 

684 
642 
550 
519 
619 
519 

481 
519 
619 
481 
642 

728 
684 
684 
684 
684 

684 
642 
642 
600 
660 

519 
519 
481 
481 
444 

444 

408 
408 
408 
408 

874 
341 
341 
341 
341 

800 
800 
278 
248 
220 

194 
194 
170 
148 
148 

127 
127 
127 
137 
107 

107 
107 
88 
88 

88 

107 
170 
220 
194 
194 

194 
865 

600 
444 

408 
560 

600 
444 

874 
358 
358 

726 
664 
481 
406 
406 

374 
341 
358 

891 
358 

825 
204 
263 
248 
220 

207 
170 
148 
131 
137 

137 
115 
123 
119 
111 

107 
115 
108 
94 
88 

81 
99 
108 
99 
96 

06 
99 
107 
119 
115 

137 
263 
378 
278 

278 

248 
234 
444 

408 
300 

268 
207 
170 
144 
119 
105 

86 
77 
75 
74 
70 

68 
67 
66 
70 
66 

64 
60 
50 
57 
56 

67 
50 
57 
56 
54 

54 

52 
57 
67 
64 

50 
50 
52 
51 
56 
60 

60 

2 

64 

1 

50 

4 

54 

S 

64 

6 

00 

7 

70 

8 

84 

9 

81 

10 

81 

U 

77 

a 

74 

13 

74 

M 

70 

15 

70 

15 

68 

17 

67 

18 

62 

19 

57 

s 

64 

a 

62 

a 

75 

a 

84 

K 

81 

a 

74 

a 

67 

» 

74 

a 

74 

a 

70 

30 

70 

11... 

NotB,— DIacfaarge  Dec  11  to  Mar.  10  eathnated,  because  of  ice,  from  gage  hei^ta  and  veather  reoGrds. 
Biafled  flgiuree  ahow  mean  disdiaige  for  periods  Indicated. 
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Monthly  dMiarge  cfLUOe  Calumet  River  at  Harvey,  IU.,/or  the  year  ending  8epL  SO. 

1917. 

[Drainage  area,  570  sqiiara  mllfls] 


Month. 


Discharge  in  seoond-fiBet. 


Ifft-g^finiim. 


Mifl^TTf  nm , 


Per 
square 
mile. 


RmHtf 
(depth  in 
inches  on 
drainage 

area). 


October.... 
November.. 
December.. 

January 

February... 
March 

iSH::::::: 

June. 

July 

August 

September.. 


248 
IM 
a09 


70 
107 


1120 
726 
856 

726 
444 

86 
84 


841 
88 

111 
81 
60 
64 


130 

143 

202 

242 

130 

483 

616 

234 

813 

174 
61.9 
60.0 


The  year. 


1120 


50 


226 


0.228 
.261 
.354 
.426 
.244 
.847 
.005 
.411 
.549 
.305 
.100 
.121 


0.26 
.28 
.41 
.49 
.26 
.08 

1.01 
.47 
.61 
.36 
.13 
.13 


.396 


6.87 


OBAVD  BlVUt  AT  OBAVD  &APZD8,  MICH. 

Location.— ^At  Fulton  Street  Bridge,  Grand  Rapids. 

Drainage  abba. — 4,900  square  miles. 

Rbgobds  availablb.— March  12,  1901,  to  September  30,  1917. 

Gaob. — Staff,  attached  to  bridge;  read  to  half  tenths  October  1,  1916  to  February 

10,  1917,  and  to  tenths  after  February  10,  1917;  twice  daily  October  1  to  January 

5  and  March  12  to  May  26;  once  daily  during  remainder  of  year. 
DiscHABOE  MEABUBBMBNTs. — Made  from  downstream  side  of  bridge. 
ExTBBMBs  OF  STAGE. — ^Maximum  stage  recorded  during  year  8.8  feet  at  5  p.  m.  April 

10;  rniTiimiiTn  stage  recorded,  —1.5  feet,  about  2  weeks  in  August. 
Ice. — Stage-discharge  relation  somewhat  affected  by  ice. 

Regulation. — Operation  of  power  plants  above  station  may  modify  low-water  flow. 
AccuBACT. — ^The  two  or  three  measurements  made  since  1905  indicate  that  the  rating 

curve  used  in  1905  was  not  applicable  after  that  year. 
OoopEBATiON. — ^Records  furnished  by  city  engineer  of  Grand  Rapids. 

No  discharge  measurements  made  during  the  year. 
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Mlgr  goig9  hei^t^  infeU,  of  Grand  River  at  Orand  Rapids,  MM,^  for  the  year  ending 

Sept.  30,  1917, 


DV. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

1 

-ass 

-  .9 

-  .88 

-  .85 

-  .88 

-  .9 

-  .88 

-  .82 

-  .8 

-  .8 

-'.82* 

-  .82 

-  .68 

-  .7 

-  .7 

-  .« 

-  .8 

-  .75 

-  .5 
.2 
.3 

....... 

.35 
.3 

-a  6 

-  .7 

-'.85* 

-  .75 

.7 

-  .7 

-  .7 

-  .5 

-.5 

-  .1 

-  .4 

-  .5 

-  .5 

-  .35 

-'.*5" 

-  .4 

-  .5 

-  .5 

-  .5 

-  .5 



-  .5 
.5 
.5 
.35 
.35 

"ais* 

.7 

.45 

.35 

.35 

"■.'35' 
.15 
.30 

.35 

.35 

.4 

....... 

.7 
.8 
.8 
.7 
.7 

....... 

.7 
.4 
.4 

.4 

.35 

....... 

.35 
.35 

0.35 
.55 
.85 

0.8 
.8 
.7 

"4.65' 
5.1 
5.15 
5.28 

5.9 
6.58 

"8."  4* 
8.7 

8.26 
7.45 
6.2 
4.85 

8.02 

2.85 

2.9 

2.85 

4.3 

5.15 

"5.9*' 
5.9 
6.4 

5.65 
5.3 
5.0 

"8.'9" 

3.95 

4.15 

4.35 

4.1 

4.2 

"i'i" 

2.0 
1.6 
1.45 

1.26 
1.05 

'".'55' 
.25 

.3 
.25 
.35 
.4 

1.45 

2.6 

3.1 

2.65 

2.7 

2.9 

4.1 
3.9 
3.6 

3.2 
2.8 

"2*66* 
2.2 

1.8 
1.66 
4.0 
4.2 

3.1 
2.2 
2.0 
1.9 
1.6 

1.2 
....... 

.6 
.5 

.5 
.4 
.4 

*"6*8' 
1.2 
1.5 
1.9 

2.0 
2.2 

'"2:3* 
2.4 

2.4 
2.3 
2.2 
2.3 

2.5 
2.6 
2.7 
2.7 
2.6 

2.6 

0.6 
.0 

*-'.*6' 

2. 

-1.02 
-1.0 
-L02 
-1.12 

-1.18 
-1.18 

J 

-1.0 

4 

5 

.9 

.9 
.9 
.9 
.85 

.5 

.7 

.5 
.5 
.4 
.5 
.8 

•. 

-.6 

7 

8 

-1.0 

-  .3 

9 

-1.16 
-L2 

-L18 
-1.15 
-1-05 
-1.1 

UL 

-1.0 

U 

a 

.5 
.5 
.9 
1.0 

1.0 
.6 

3.06 
8.9 
4.4 
4.4 

4.45 
4.6 

B 

-1.5 

-1.0 

M 

15 

-1.5 

-1.0 

M 

-1.15 
-1.1 
-1.12 
-1.1 

-  .9 

-  .7 

17 

-1.6 

-1.0 

IS. 

19 

.5 
.5 

.5 
.5 
.5 
.5 

.6 
.7 
.7 

3.5 
3.25 

3.06 
2.85 
3.15 
4.0 
4.4 

4.45 
4.45 
4.32 
4.45 
4.45 
4.0 

» 

U 

-1.5 

22 

-1.0 

S 

-  .72 

-  .75 

-  .75 

-  .75 

-  .85 

-  .88 

2.3 

»  . 

s 

.0 

.0 
.1 
-  .1 
.0 
.2 

2.0 

-1.5 

-LO 

%, 

27.. 

1.5 
1.3 

S 

»... 

—1.0 

» 

-  .9 

-  .85 

31 

.8 

KoTB.— Gage r«ad  to  topof ice,  Jan.  15, 16, 22,  Feb.  5, 15  and  16.    Oage  heights,  Dec.  17-31,  Jan.  8-13, 23, 24 
tad  29,  esttmated  by  obserrer  owing  to  ice. 

SO^BBAliS  TBIBT7TABY  TO  LAES  HUBON. 
TZTTABAWA88KS  BlVUt  AT  FBEET.AWP,  MXOH. 

LocAiioK. — ^At  Highway  bridge  at  Freeland. 

DsAiKAos  ABKA. — ^2,530  square  miles. 

Rbcoeds  availablb.— August  22,  1903,  to  August  3,  1906;  October  28,  1906,  to 

December  31,  1909;  January  1,  1912,  to  September  30,  1917. 
Cooperation. — ^Estimates  of  daily  discharge  were  made  and  furnished  by  G.  S. 

Williams,  consulting  engineer,  Ann  Arbor,  Mich. 
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Daily  disdiarge,  in  teeond-feetf  of  TiUabawasiee  River  at  Freekmd,  Md^,,  for  the  year 

ending  Sept,  30,  1917, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Jnly. 


Aug, 


8«pt. 


1 
2 
3 
4 
5. 

6 
7 
8 
9, 
10. 

11. 
12 
13. 
14 
15. 

16. 
17. 
18. 
19. 

ao. 

31. 
22. 
23 
24. 
2S. 

26 
27 
28 
29 
30 
81. 


1,140 
1,110 
1,096 
1,080 
1,060 

1,066 
1,0S0 
1,0S0 
1,080 
1,110 

1,140 
1,182 
1,200 
1,207 
1«285 

1,270 
1,270 
1,270 
1,462 
1,480 

1,600 
1,763 
1,706 
1,636 
1,600 

1,686 
1,480 
1,410 
1,377 
1,377 
1,340 


1^300 
1,300 
1,340 
1,360 
1,377 

1,377 
1,410 
1,480 
1,584 
1,686 

1,745 
1,706 
1,670 
1,700 
1,800 

1,900 
1,900 
1,900 
1,900 
1,900 

1,900 
1,900 
1,900 
1,900 
1,990 

1,986 
1,990 
1,945 
1,900 
1,785 


1,745 
1,670 
1,600 
1,560 
1,672 

1,520 
1,560 
1,600 
1,863 
1,966 

2,015 
2,000 
1,880 
1,760 
1,675 

1,522 
1,527 
1,531 
1,640 
1,522 

1,441 
1,365 
1,820 
1,300 
1,300 

1,282 
1,264 
1,232 
1,201 
1,156 
1,112 


1,119 
1,130 
1,113 
1,112 
1,U9 

1,115 
1,112 
1,112 
1,119 
1,130 

1,188 
1,130 
1,130 
1,130 
1,123 

1,115 
1,112 
1,112 
1,112 
1,112 

1,112 
1,134 
1,134 
1,142 
1,150 

1,166 
1,177 
1,190 
1,201 
1,201 
1,215 


1,256 
1,300 
1,300 
1,300 
1,244 

1,244 
1,285 
1,300 
1,410 
1,455 

1,522 
1,545 
1,760 
2,010 
2,500 

2,050 
3,400 
3,860 
3,910 
4,100 

4,500 
5,126 
5,530 
6,260 
6,200 

6,145 
6,090 
6,035 
5,275 
4,760 
4,070 


3,760 
3,285 
8,055 
2,790 
3,285 

5,806 
7,886 
6,700 
5,585 
4,750 

3,150 
2,835 
2,400 
2,190 
1,826 

1,706 
1,600 
1,480 
1,450 
1,560 

1,985 
2,270 
2,400 
2,610 
2,355 

2,270 
2,230 
2,215 
2,190 
2,578 


4,770 
7,050 
7,500 
8,124 
6,930 

4,870 
4,100 
3,475 
2,875 
2,400 

1,841 
1,450 
1,060 
1,068 
1,060 

1,060 
1,090 
1,098 
1,110 
1,110 

1,110 
1,785 
8,760 
6,085 
5,376 

3,966 
8,286 
2,745 
2,520 
2,400 
2,061 


1,906 
1,785 
1,600 
1,706 
2,190 

1,785 
3,484 
5,275 
4600 
8;484 

2,885 
2065 
1  600 
1,480 
1,390 

1,270 
1,122 
1,060 
1,020 
990 

960 
930 
930 
900 
870 

930 
8,520 
5,806 
2,735 
2,200 


8,760 
3,286 
2,610 
2,270 
1,600 

1,170 
1,020 
8,620 
3,430 
8,285 

2,835 
2,400 
1,985 
1,600 
1,480 

1,060 
930 
1,080 
8,475 
8,683 

3,110 
2,745 
2,400 
2,965 
8,286 

3,065 

1,986 

1,340 

930 

870 

786 


730 
700 
646 
630 
592 

550 
513 
513 
540 
561 


620 
646 
760 
786 

760 
730 
730 
760 
770 

675 
592 

676 
770 
760 

786 
930 
1,066 
1,080 
1,060 
1,090 


930 

960 

1,038 

1,060 

1,060 

1,110 
1,140 
1,182 
1.2S5 
1,219 

1,235 
12a 

i,aoo 

1,200 
1,183 

1,060 
930 

789 
790 
712 

700 
675 
688 


571 
582 
5S2 

593 


Monthly  discharge  of  Tittabawassee  River  at  Freeland,  Mich.,  for  the  year  ending  Sept, 

SO,  1917. 

[Drainage  area,  2530  square  miles]  * 


Mcmth. 


October... 
November. 
December. 
January... 
February.. 
March..... 

June. 

July 

August.... 
September. 

The  year. . 


Discbarge  in  second-feet. 


Maximum. 


1,763 
1,990 
2,096 
1,215 
1,300 
6,260 
71886 
8,124 
5,806 
3,760 
1,080 
1,249 


8,124 


Minimum. 


1,060 

1,300 

1,112 

1,112 

1,201 

1,244 

1,460 

1,060 

870 

786 

518 

571 


518 


Mean. 


1,300 
1,710 
1,540 
1,140 
1,260 
3,260 
8,010 
8,180 
2,060 
2,200 
726 
916 


1,870 


Per 

square 
mile. 


0.514 
.676 
.609 
.451 
.494 
1.28 
L19 
1.26 


.287 
.362 


.789 


Run-off 
(depth  in 
incneson 
drainage 

area). 


a59 
.75 
.70 
.62 
.51 
L48 
1.3S 
L45 
.92 
LOI 
.33 
.40 


laoi 


Non.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  United  States  Geological  Survey. 
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STBBAliS  TBIBT7TABY  TO  LAEB  ERIB. 
KUBOV  BlVUt  AT  BABTOV,  MXOH. 

LocAHOK. — ^At  dam  and  power  plant  of  the  Eaatem  Michigan  Edison  Co.  at  Barton, 
near  Ann  Arbor,  4  miles  above  the  station  at  Creddes. 

Dkainagb  abba. — 723  square  miles. 

RiooRD  AYAiLABLB.-^anuary  1, 1914,  to  September  30, 1917. 

DiTEBMiNATioN  OF  DI8CHAROB. — Flow  computed  from  records  of  operation  of  power 
plant,  the  flow  through  under-sluices  during  floods,  and  the  depth  of  flow  over 
dam.  The  flow  through  the  power  house  is  determined  from  a  calibration  of  the 
turbines  by  means  of  a  specially  constructed  weir,  the  crest  of  which  was  formed 
by  a  i-inch  by  5-inch  milled  plate,  the  discharge  over  the  weir  being  computed 
by  Bazin's  formula  for  free  overflow.  The  greater  part  of  the  flood  water  passes 
through  under-sluices  in  the  power-house  foundations,  and  this  flow  is  detennined 
from  a  weir  calibration  of  the  sluices.  Water  flows  over  crest  of  dam  only  a  few 
days  during  the  year. 

Coopekahon. — Daily-discharge  record  fumiahed  by  G.  S.  Williams,  consulting 
engineer,  Ann  Arbor,  Mich. 

Daibf  diatharge,  in  Mecxmd-feetj  of  Euron  River  at  Barton,  Mich,,  for  the  year  ending 

Sept.  SO,  1917, 


D»y. 


Oct.     Nov, 


Dec     Jan. 


Feb.     Mar.     Apr.    May.    June.    July.    Aug.    Sept. 


U.. 
13.. 

a.. 

M.. 
15.. 

«-. 
n.. 


».. 

n.. 
a.. 
».. 
».. 
fi.. 

».. 
n.. 
».. 
».. 
».. 
a.. 


100 
165 
187 
172 
158 

313 
160 
131 
179 
151 

147 
162 
188 
235 
108 

m 

176 
177 
350 
180 


323 
343 
173 
356 


350 
334 
336 
375 
836 


337 
330 
337 
370 
300 

310 
336 
303 

243 
387 

346 
191 
356 
338 
333 

363 
186 
319 
139 
336 

317 
283 
233 
361 
341 

380 
383 
837 
361 
363 


300 
347 
306 
376 

364 
327 
330 
.409 
356 

371 
382 
358 
330 
236 

253 
216 
313 
252 
266 

274 
262 
270 
178 
305 

379 
316 
333 
338 
326 


322 
279 
349 
304 
360 

361 
387 
378 
408 
407 

304 
315 
320 
244 
349 

280 
273 
313 
238 
280 

223 
283 
250 
264 
237 

378 
266 
137 
359 
343 
215 


800 
201 
304 
259 
288 


235 
314 
235 
249 

215 
196 
213 
211 
234 


313 
164 
266 
345 

355 
346 
306 
366 
319 

301 
416 
438 


439 

428 
357 
358 

343 

358 


886 
958 
959 
952 
1,112 

1,600 
1,581 


441«  1,392 


387 
454 

786 
810 
799 
814 
778 

800 
794 
753 
600 
756 

741 
741 
772 
814 


950 
970 
960 
800 
865 


1,216 
1,132 

1,132 

1,050 

987 

936 

933 

861 

808 

791 

1,021 

1,032 

1,014 
988 
953 
939 


929 

951 
941 
847 
834 


818 
786 
759 
717 

671 
674 
625 
625 
546 

523 
524 
500 
511 
406 

430 
410 
397 
405 
360 

407 
618 
736 
707 


500 
666 
686 
639 
679 
704 


770 
800 
770 
729 
670 

734 
969 
842 
874 
969 

804 
850 
693 
810 
746 

679 
576 
561 
500 
457 

475 
438 
462 
601 
638 

472 
496 
441 
766 
792 


780 
655 
693 
632 
630 

637 
489 
514 
470 
434 


406 
449 
392 
336 

392 
436 
302 
340 


286 
337 
283 
287 

1 
282  1 
248 
256  I 
173 
225, 
173  ! 


202 
162 
167 
166 


145 
107 
114 
130 
140 

138 
125 
130 
127 
131 

132 
133 
126 
118 
136 

134 
121 
130 
125 
121 

120 
129 
166 
131 
133 
166 


125 
139 
135 
147 
193 

347 
387 
360 
348 
831 

344 
330 
344 

307 
346 

304 

300 
303 
188 
197 

181 
231 
85 
177 
177 

158 
158 
157 
103 
100 
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Monthly  discharge  of  Huron  River  at  Barton,  Mieh,,  for  the  year  ending  8ept»  30, 1917, 
[Drabiage  area,  723  square  mOes.] 


Discharge  in  second-feet. 

RuiHlff 

(depth  in 

inches  <m 

drainage 

area). 

Month. 

TlfftytTnyftin  ^ 

Minimum. 

Mean. 

Per 
square 
mile.  • 

October 

336 
341 
409 
408 
438 
970 
1,660 
822 
969 
780 
225 
387 

108 
139 
178 
137 
164 
343 
791 
869 
438 
173 
107 
85 

206 
245 
304 
301. 
278 
683 
1,020 
600 
673 
393 
140 
206 

a285 
.339 
.420 
.416 
.385 
.946 

1.41 
.830 
.931 
.544 
.194 
.285 

a33 

November 

.38 

December ...    .  .           . .      ......    ...... 

.48 

January 

.48 

FebnutfT 

.40 

Mftrnh    .■; 

1.09 

April 

L57 

M^.:::;::::::::::::::::::;:::::::;;;::::::::: 

.96 

June 

1.04 

July 

.63 

August 

.22 

September 

.32 

The  year .... 

1,669 

85 

421 

.582 

7.90 

Note.— Monthly  and  yearly  disdiarge  computed  by  engineers  of  the  United  States  Geological  Survey. 
BXTROV  BlVUt  AT  FLAT  ROOK.  MXOH. 

Location.— At  the  highway  bridge  at  Flat  Rock,  2,000  feet  below  the  croesiiig  of 

Detroit,  Toledo  &  Ironton  Railway. 
Drainage  area. — 1,000  square  miles. 
Records  available.— August  6, 1904,  to  September  30, 1917. 
Gaqb. — Staff;  read  daily,  morning  and  evening,  to  tenths,  by  C.  L.  Metier. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Channel  and  control. — Probably  permanent. 
Extremes  of  stage.- Maximum  sjage  recorded  during  year,  7.6  feet,  at  6.30  p.  m., 

April  7;  minimum  stage  recorded,  1.0  foot,  September  25  and  29. 
Ice. — Ice  jams  form  below  the  station  and  cause  backwater  at  the  gage;  in  general  the 

section  above  the  station  is  kept  open  by  the  power  plant. 
Regulation. — ^At  ordinary  stages  flow  of  the  river  is  controlled  by  a  dam  and  power 

plant  immediately  above  station,  but  operation  of  this  plant  is  assumed  to  have 

little  effect  on  diurnal  fluctuations  of  stage. 
No  discharge  measurements  were  made  at  this  station  during  the  year. 
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/>•%  ifoge  height^  in  feet,  of  Huron  River  at  Flat  Rock,  Mich.,  for  ihe  year  ending  Sept, 

SO,  1917. 


i>«y. 

Oct. 

Not. 

Dm. 

Jan. 

Feb. 

Mar. 

Apr. 

M«y. 

Jona. 

July. 

Aug. 

Sept 

1 

Ll 

LOS 

L4 

L5 

1.35 

1.25 

L4 

1.6 

L45 

L4 

L25 

1.3 

L45 

L4 

L5 

L4 
L3 
1.3 
1.4 
L8 

1.05 
L8 
L55 
L76 

L8 

1.85 

1.75 

L7 

1.8 

L65 

1.85 

1.85 

1.8 

1.8 

L8 

L5 

1.65 

1.65 

L7 

1.5 

L4 

1.7 

L8 

1.65 

L7 

L7 

L6. 

L65 

1.55 

L4 

L65 

L5 

1.5 

1.66 

1.8 

L8 

L6 

1.55 

1.7 

L85 

1.8 

1.7 

1.05 

1.6 

1.5 

L9 

2.15 

L9 

L9 

1.85 

L9 

1.76 
2.0 
L9 
L75 
1.9 

L85 

1.8 

2.05 

L7 

2.7 

2.4 

2.2 

2.45 

2.0 

2.0 

L96 

X65 

3.1 

3.0 

2.75 

16 

1.9 

2.9 

2.45 

2.9 

2.65 

3.3 

3.6 

3.0 

2.95 

3.0 

3.0 

2.7 

2.55 

2.6 

2.45 

2.96 
2.B 
2.75 
2.55 
2.65 

2.7 

2.15 

2.96 

2.75 

2.65 

2.65 

2.7 

2.5 

2.35 

8.0 

3.9 

3.0 
8.1 
2.6 

"i*26" 

3.0 
2.05 
2.8 
2.85 
3.0 

2.6 

2.6 

2.85 

2.4 

X5 

X85 

2.45 

3.0 

3.0 

3.0 

3.15 

8.0 

2.7 

3.3 

3.5 

3.35 
4.25 
4.2 

3.9 
4.0 
3.7 
3.3 
3.15 

3.55 

3.3 

3.9 

4.05 

3.9 

4.6 
5.5 
6.0 
5.9 
5.85 

5.4 

5.15 

5.1 

4.75 

4.3 

3.7 

3.75 

3.7 

4.35 

4.1 

4.4 
4.3 

4.8 
4.75 
3.65 
4.25 

4.5 
5.2 
5.4 
5.0 
5.2 

6.45 

7.45 

7.1 

6.25 

5.7 

5.2 
5.25 
5.0 
4.85 
4.6 

4.4 
4.2 
4.0 
4.85 

6.45 

6.05 
5.35 
5.0 
4.85 

4.8 

4.8 
4.8 
4.7 
4.3 
4.0 

4.35 

4.1 
4.0 
3.8 
3.75 

3.5 

3.3 

3.6 

3.25 

3.15 

2.96 
2.9 
2.5 
2.7 

2.75 

2.3 
2.2 
2.3 
2.15 

L9 
2.75 
3.9 
4.0 
3.75 

2.35 

2.8 

3.4 

3.55 

3.5 

3.35 

3.5 
3,7 
3.8 
3.5 
8.45 

3,75 

4.45 

4.8 

4.6 

4.5 

4.1 

4.0 

4.05 

3.9 

3.3 

3.6 
3.6 
3.2 
2.8 
2.8 

2.6 

2.4 

2.55 

3.8 

3.8 

3.25 

2.8 

2.75 

3.2 

4.45 

4.1 

3.9 

3.35 

3.0 

2.75 

2.95 

3.1 

2.8 

2.7 

2.75 

2.75 
L75 
2.45 
2.65 
2.5 

2.3 

8.0 

3.15 

2.7 

2.7 

2.15 

2.0 

L9 

2.1 

2.0 

2.0 

L75 

1.7 

1.6 

1.5 

1.65 

t6 
L55 
L65 
L55 

L4 
2.3 
1.6 
1.6 
L4 

1.4 

1.2 

1.2 

L65 

L15 

L55 

1.4 

1.4 

1.4 

1.25 

1.35 

1.45 

1.4, 

L4 

1.65 

L5 

L4 

L45 

1.5 

1.65 

1.35 

1.4 

2 

1.4 

J. 

L3 

4 

L45 

3 

1.65 

6 

L6 

7 

2.05 

g 

1.8 

9 

1.8 

10 

L8 

U 

2.0 

B 

L8 

0 

1.55 

M 

1.8 

15 

L65 

U 

1.4 

17 

1.45 

B, 

L8 

H 

1.5 

» 

L6 

n 

L6 

a. 

L35 

B 

L4 

n 

L4 

2S 

1.8 

36 

L45 

r 

1.4 

s 

1.55 

» 

1.8 

JD. 

L4 

«.::::::::::: 

0ATTABAU0X7S  CBZSK  AT  VEBAAZIXES,  V.  Y. 

Location. — ^At  the  thiee-epan  highway  bridge  in  VeiBailleB,  Cattaraugus  County, 
2}  miles  above  mouth  of  Clear  Creek,  about  6  miles  below  Oowanda,  and 
about  8  miles  above  mouth  of  stream. 

Dbainaoe  abea. — 467  square  miles  (measured  on  post-route  map). 

RsoonDs  AVAILABLE.— September  23,  1910,  to  September  30,  1917. 

Gage. — Chain  on  upstream  side  of  right  span  of  bridge;  read  by  James  Palmer. 

DiscHABOB  MEASUBEMENTS. — Made  ffom  downstream  side  of  bridge  or  by  wading. 

Channel  and  contbol. — Bed  composed  of  rock  and  gravel;  shifting. 

ExTBEMEs  OF  DI8CHABOE. — Maximiim  stage  recorded  during  year,  8.2  feet  at  9  a.  m. 
March  17  (discharge,  about  8,460  second-feet);  minimum  stage  recorded,  4.45 
feet  October  7,  8,  and  11  (discharge,  64  second-feet). 

1910-1917:  Maximum  stage  recorded,  11.6  feet  at  5.40  p.  m.  March  25,  1913 
(discharge,  roughly  30,000  second-feet);  minimum  stage  recorded,  4.65  feet 
August  21  and  September  6,  7, 1913  (discharge,  55  second-feet). 

Ici. — Stage-discharge  relation  seriously  i^ected  by  ice. 

AccuBACT. — Stage-discharge  relation  not  permanent;  affected  by  ice  diuing  much  of 
the  period  December  to  March,  inclusive.  Gage  read  to  half-tenths  twice  daily. 
Daily  discharge  throughout  year  ascertained  by  indirect  method,  applying  mean 
daily  effective  gage  height  to  rating  table;  corrections  for  obtaining  effective 
gage  heights  determined  from  discharge  measurements.    Records  ftdr. 
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SUKFACE  WATER  SUPPLY,  1917,  PABT  IV. 


Discharge  meagurements  of  Cattaraugus  Creek  at  VersaiUUs,  N,   Y.,  during  the  year 

ending  8epL  30^  1917, 


Date. 

Made  by— 

Oaee 
height. 

Di». 
charge. 

Date. 

Made  by- 

heb^t. 

Dls- 
dbarse. 

Jan.   18a 

C.  8.  DeOolyer 

Feet. 
5.00 
8.O0 
e.52 
6.61 
6.26 

450 
2,750 
3,080 
?,240 

May  29 

June  27 

July  18 

Aug.  31 

31 

E.  D.  Burchard 

do 

Fut. 
6.22 
6.06 
6.24 
4.83 
4.82 

8ee,-ft. 
2,190 

Feb.    Sb 

E.  D.  Borcbard 

do 

.do 

1.870 

Mar.  14 

C.  8.  DeGolyer 

555 

14 

J.  W.Moulton 

239 

May  29 

.do 

..do 

231 

a  Incomplete  ice  cover  at  gage  and  control.       h  Measurement  made  through  complete  ice  cover. 

Daily  discharge^  in  second-feet,  of  Cattaraugus  Creek  at  Versailles ,  N,   F.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

98 

134 

670 

340 

1,100 

1,190 

4,030 

404 

1,440 

692 

810 

82 

178 

386 

400 

900 

920 

8,130 

403 

1,190 

738 

551 

08 

154 

810 

400 

750 

795 

2,120 

474 

1,810 

522 

825 

90 

154 

294 

460 

650 

703 

1,350 

456 

1,050 

430 

234 

75 

154 

261 

1,800 

550 

703 

1,190 

772 

920 

386 

200 

82 

143 

261 

2,800 

500 

3,000 

1,350 

1,190 

1,710 

371 

180 

70 

143 

231 

1,400 

480 

1,520 

1,810 

920 

6,380 

810 

180 

75 

98 

178 

600 

440 

1,060 

1,520 

920 

2,120 

403 

166 

98 

114 

178 

700 

440 

858 

1,060 

680 

1,440 

661 

166 

98 

143 

178 

560 

440 

920 

920 

561 

2,360 

456 

166 

64 

154 

189 

320 

420 

4,680 

920 

692 

1,910 

1,360 

180 

90 

189 

200 

260 

380 

6,900 

1,350 

403 

1,120 

920 

166 

124 

178 

190 

340 

320 

1,910 

1,050 

493 

795 

670 

180 

348 

203 

180 

400 

260 

2,350 

795 

456 

680 

3,670 

200 

203 

231 

160 

380 

200 

1,810 

703 

386 

602 

2,020 

189 

154 

203 

140 

300 

150 

1,120 

703 

871 

570 

1,270 

189 

134 

203 

130 

300 

110 

1,910 

658 

886 

651 

658 

189 

105 

203 

120 

240 

130 

1,620 

670 

371 

474 

661 

166 

124 

203 

110 

240 

260 

858 

692 

386 

493 

498 

166 

180 

245 

100 

240 

240 

985 

670 

920 

456 

430 

143 

217 

278 

95 

240 

190 

1,620 

692 

708 

404 

456 

148 

203 

217 

90 

420 

150 

1,620 

493 

772 

371 

430 

143 

154 

231 

90 

900 

140 

2,020 

403 

920 

371 

430 

200 

134 

1,520 

95 

900 

300 

5,750 

498 

l,a50 

2,020 

871 

217 

114 

709 

160 

800 

1,200 

2,020 

474 

1,620 

920 

348 

217 

203 

386 

280 

650 

6,000 

1,910 

404 

920 

670 

278 

180 

154 

3K6 

700 

550 

4,600 

2,020 

404 

920 

658 

348 

166 

154 

430 

1,270 

480 

2,000 

2,120 

404 

1,520 

592 

297 

166 

143 

920 

703 

600 

2,240 

386 

2,350 

670 

1,190 

551 

154 

1,050 

622 

1,600 

1,520 

386 

1,520 

625 

795 

474 

i   '"* 

371 

1,400 

1,520 



1,050 

456 

217 

Sept. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 

12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22, 
23. 
24 
25. 

26. 
27. 
28. 
29, 
30 
31. 


200 
180 
625 
297 
»XI 

200 
278 
920 
551 
386 

245 
200 

166 

166 
166 

143 
143 

143 
143 
825 

258 
258 
200 
166 
152 

1» 

124 
152 
166 
180 


Note.— Discharge,  Dee.  13-27  and  Jan.  16  to  Feb.  26,  estimatiKi  because  of  ice  from  discharge  measure- 
ments, weather  records,  study  of  gage-height  graph  and  comparison  with  records  for  stations  on  streams 
in  adjacent  drainage  baiina. 
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MbmiUff  dittkarge  of  CaUataugva  Crttk  at  Ver$aUU9,  N,  Y.^/or  the  year  ending  Sept. 

SO,  1917. 


Discharge  in  aeoond-foet. 

(deDthin 

inebMon 

drainage 

area). 

Month. 

Mfi'iJinuTn. 

Ifiniinum. 

Keen. 

Per 

square 
mile. 

October 

348 
1,520 
1,270 

2'SS 
5,000 

5,900 

4,030 

2,350 

5,380 

3,570 

551 

920 

54 
98 
90 
240 
110 
708 
386 
871 
871 
278 
143 
124 

134 

319 

282 

675 

796 

1,940 

1,000 

808 

1,140 

712 

223 

249 

a287 
.683 
.604 

\:t 

4.15 
2.21 
1.73 
2.44 
1.52 
.478 
.532 

ass 

November 

.76 

i^-nmbur 

.70 

JflonsrY , 

1.67 

PMVQtfT 

L77 

itaS!7.::::         ::::::::.::::: 

4.78 

Aprfl 

2.47 

i^..:::v:::  : :                 :v; 

1.90 

JSL.;.. : .                     : : .  . 

2.72 

Joly 

1.75 

AogBBt 

.65 

se^obar :::;::.:..::.:::.;.:::.:.:::... 

.50 

Thijiar 

5,900 

64 

692 

1.48 

20.08 

STBBAXS  TBIBT7TABY  TO  LAKE  ONTABIO. 
UTTLS  TO«AWAVI>A  OBXBK  AT  ZJHDZV,  V.  T. 

Location. — ^At  stone-arch  highway  bridge  in  Linden,  Genesee  County,  3  miles  above 
junction  with  Towanda  Creek. 

Dx^NAOE  A&BA. — 22.0  sqiiare  miles  (measured  on  topographic  maps). 

Rboords  avahablb.— July  8,  1912,  to  September  30,  1917. 

Gaoe. — ^Vertical  staff  on  upstream  side  of  right  abutment;  lower  2  feet  of  enameled 
iron,  graduated  to  hundredths  of  a  foot;  upper  4  feet  of  bronze,  graduated  to  half- 
tenths;  read  by  C.  L.  8chenck. 

DncHABOK  MEA8T7BEMKNTS. — ^Made  from  cable  1,000  feet  above  gage  or  by  wading 
near  gage. 

(kANNBL  AND  CONTROL.— A  Standard  Francis  weir,  2.01  feet  long  and  8  inches  high^ 
has  been  constructed  under  the  upstream  side  of  the  bridge.  When  the  water 
overtops  this  weir  it  flows  over  a  2-inch  plank  about  13  feet  long,  including  the 
2  feet  of  weir.  During  the  winter  of  1916-17  crest  of  weir  was  worn  down  by  ice 
passing  over  it  and  it  was  necessary  to  develop  a  new  rating  curve.  A  tree  that 
lodged  against  the  weir  June  26  was  partly  removed  June  28  and  entirely  removed 
July  14.    Crest  of  weir  was  repaired  August  20. 

EzTKEMBs  OF  DiscHABOE. — Maximum  stage  during  year,  from  water  marks  on  gage, 
9.5  feet  in  eaiiy  morning  of  June  27  (discharge  not  computed);  minimum  stage 
recorded,  0.20  foot  October  8  and  9  (discharge,  0.51  second-foot). 

1912-1917:  Maximum  stage,  determined  by  leveling  from  flood  marks,  14.6 
feet  during  flood  of  April  22, 1916  (discharge,  about  2,400  second-feet);  minimum 
stage  recorded,  0.18  foot  August  20  and  21,  September  14-16,  and  October  8, 
1913  (discharge,  0.43  second-foot). 
AccuRACT. — Stage-dischaige  relation  permanent  except  for  changes  caused  by  wearing 
of  crest  of  weir  by  ice.  Rating  curve  used  October  1  to  March  11  and  August  21 
to  September  30,  when  weir  was  in  good  conditbn,  well  defined  below  250  second- 
feet  and  fairiy  well  defined  between  250  and  750  second-feet;  curves  for  period 
during  which  weir  was  obstructed  by  tree  or  when  crest  Was  in  damaged  condition 
are  fairly  well  defined.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  good 
for  period  when  weir  was  in  good  condition;  hxt  for  rest  of  year. 
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Diteharge  meamnmmU  of  lAuU  Tonauxmda  Creek  at  Linden,  N,  F.,  during  the  year 

ending  Sept,  SO,  1917. 


Orte. 

ICadeby- 

bSgSt. 

diarge. 

Date. 

Ifadeby— 

hei^t. 

Db. 
charge. 

28 

28 

June  28 

E.  D.  Borohard 

do 

do 

do 

do 

do 

do 

do 

Feet, 
ai.06 
al.07 
aLS5 
al.62 
M.64 
M.63 
el.  52 
el.  49 

28.4 
66.3 
73.0 
56.8 
67.5 
64.6 
68.1 

'"■Ml 

Sept.   1 

1 

C.  8.  DeOolyer 

Fed, 

«1.10 

el.  06 

<l.44 

.44 

.64 

.62 

.62 

2^9 

do 

do 

do 

J.  W.  MoultOQ 

23.4 
1.54 
1.58 
2.9 

28 
28 
28 

do 

do 

2.9 
2.8 

•  Crest  of  weir  worn  by  Ice. 
»  Tree  lodged  against  weir. 


e  Portioo  of  tree  removed. 

d  Tree  entirely  removed  and  weir  repaired. 


Dailg  disduxrge,  in  second-feetf  of  Little  Tcmawanda  Creek  at  Linden,  N.  Y.^for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4 
5. 

6. 

7. 
8 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


0.68 
.68 
.63 
.50 
.59 

.59 
.55 
.51 
.51 
.59 

.69 
.50 
.77 
.87 
.72 


.63 
.77 
1.07 

1.07 
.91 
.87 
.77 
.77 

.87 
.77 
.87 
.77 
.82 
.77 


0.01 
.87 
.87 
.82 
.01 

.87 
.82 
.82 
.06 
1.39 

1.81 
1.61 
1.45 
1.93 
2.12 

2.12 
1.99 
2.12 
2.45 
2.72 

2.79 

2.25 

2.18 

5.1 

3.5 

2.86 
2.45 
2.51 
3.07 
3.6 


3.07 
2.72 
2.38 
2.51 
6.1 

3.21 
8.00 
2.79 
2.79 
2.72 

2.45 
2.38 
2.79 
2.25 
2.51 

2.88 
2.51 
2.25 
2.25 
2.12 

2.18 
1.99 
1.99 
2.18 
2.58 

2.66 
3.36 
34.0 
20.0 
12.0 
8.4 


7.2 
6.1 
6.1 
9.7 
65.0 

91.0 
37 
22 
13 
9.7 

8.7 
&1 
6.1 
4.9 
6.1 

5.3 

3.07 

3.6 

4.6 

5.1 

4.6 
5.1 
6.1 
6.4 
5.6 

4.6 
4.2 
3.9 
4.1 

17 

29 


16 
10.4 
6.6 
6.9 
6.4 

4.9 
4.6 
4.6 
4.2 
3.9 

4.1 

3.6 

3.36 

3.36 

3.36 

3.28 
3.21 
5.6 
7.2 
12 

20 
10 
8.4 
32 
20 


87 


59 
47 
22 
17 
13 

12 

12 

13 

11.1 

10.7 

302 
335 
136 
100 
46 

56 
116 
71 
47 
76 

116 
126 
183 
306 
148 

166 
189 
100 
160 

71 

90 


314 
166 
95 
57 
49 

90 
80 
90 
62 
45 

62 
66 
76 
47 
39 

36 
82 
30 
30 
29 

26 
23 
23 
22 

18 

20 
17 
16 
14 
17 


17 
25 
19 
17 
40 

65 

36 
26 
23 
20 

17 
23 
18 
16 
14 

11.5 
11.0 
11.0 
10.0 
34 

21 
31 
29 
100 
80 

38 
31 
55 
95 
62 
35 


62 
83 
28 
23 
47 

60 
365 
214 

80 
142 

189 
71 
44 
33 
26 

28 
23 
26 
80 


23 
19 
16 
42 
28 

121 
200 
53 
61 
34 


84 
74 
33 
23 
19 

15 
13 
32 
22 
74 

29 
36 
25 
24 
24 

18 
16 
20 
16 
12 

10 
8.2 
7.4 
6.8 
6.1 

5.6 
5.2 
4.6 
10 
5.6 
4.6 


8.9 
8.6 
8.22 
3.22 
2.90 

2.78 
2.66 
2.54 
2.54 
2.42 

2.20 
2.20 
2.10 
2.00 
2.30 

2.20 
2.20 
2.20 
2.00 
1.80 

1.74 
1.74 
1.74 
1.74 
1.74 

1.68 

1.51 

1.74 

3.6 

3.21 

2.65 


3.21 

8.36 

4.6 

2.9S 

2.38 

2.18 
2.79 
4.6  ' 
4.2 

3.07 

2.65 
2.66 
2.12 
2.06 
1.87 

L74 
1.74 
1.62 
1.62 
2.05 

1.74 
1.51 
1.51 
1.45 
1.45 

1.45 

1.39 
1.99 
1.51 
1.61 
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MondUif  ^»durg€  o/LUUe  Tonawanda  Cnek  at  Linden,  N.  Y,,  for  the  year  ending  Sept 

SO,  1917, 

(DnliMge  vnk,  S3.0  sqoaie  mUes.] 


Disohtfge  in  aaoond-fMt. 


Maximum. 


Ifinlmom. 


Per 

square 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


I> 

FMxnarj. 
March 

p.: 

Jme.. 
July 

I 

The  year. 


1.07 
5.1 
84 
01 
235 
836 
814 
100 
865 
64 
8.0 
4.6 


0.51 
.83 
1.90 
8.07 
8.21 

10.7 

14 

10 

16 
4.6 
1.51 
1.39 


0.73 
1.99 
4.72 
13.0 
22.5 
102 
56.4 
82.0 
76.5 
22.0 
2.42 
2.30 


0.038 

.090 

.215 

.501 

1.03 

4.64 

2.56 

1.49 

8.47 

1.00 

.110 

.105 


0.04 
.10 


1.06 
5.35 
2.86 
1.72 
8.87 
1.15 
.13 
.12 


865 


.51 


28.1 


1.28 


17.33 


RXVZR  AT  SOZO,  V.  T. 

Location. — At  steel  highway  bridge  one-fourth  mile  above  Vandermark  Creek,  half 
a  mfle  above  Sdo,  Allegany  County,  and  1  mile  above  Knight  Creek. 

DsAiNAOB  AREA. — ^297  milcs  (measured  on  map  issued  by  United  States  Geological 
Survey,  scale,  l:50O,C00). 

Rkooros  availablb.— June  12,  1916,  to  September  30,  1917. 

Gaob. — ^Vertical  staff  attached  to  downstream  face  of  left  bridge  abutment;  read  by 
Raymond  Sisson. 

Dibchabob  mbasurembnts. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Chakkel  and  control. — Coarse  gravel;  probably  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  duringyear,  5.1  feet  July  2  (dis- 
charge, 3,710  second-feet);  minimum  discharge  recorded,  26  second-feet  February 
13. 

1916-17:  Maximum  stage  recorded,  8.7  feet  at  8  a.  m.  June  17, 1916  (discharge, 
about  9,800  second-feet);  minimum  stage  recorded,  0.60  foot  August  25,  26,  191G 
(dischaige,  25  second-feet). 

Icz. — Stage-discharge  relation  a£Fected  by  ice. 

AocuBACT. — Stage-discharge  relation  practicaUy  pem^ment;  a£Fected  by  ice  during 
much  <^  period  December  to  March.  Rating  curve  well  defined  between  25  and 
5,500  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  dischaige 
aacertained  by  appljring  mean  daily  gage  height  to  rating  table.  Open-water 
records  good;  winter  records  fair. 

Dietkarge  meaeuremenU  ofOenesee  River  at  Sdo,  N.  Y,,  during  the  year  ending  Sept.  SO, 

1917. 


Dale. 

Madebr-    / 

i^t 

charge. 

Date. 

ijMleby— 

bSgSt. 

Dis- 
charge. 

Oct.   96 
96 

K.  D.  BurelMrd 

do 

C.  8.  DeOcljer 

Feet. 
0.76 
.80 
1.66 
2.34 
3.06 
6.78 

66.2 
120 
96 
65.4 
4,670 

Mar.  12 
12 
12 
28 

May  31 
31 

E.  D.  Bnrofaard 

do 

do 

C.C.  Covert 

Feet. 
6.60 
4.84 
4.40 
3.11 
3.10 
2.17 

3;340 
2,700 

hn.   9<^ 

do 

B.D.BurohMd 

do 

*'2S 
670 

675 

Ifar.  13 

E.  D.  Bnrdiard 

do 

•  Measurement  made  through  complete  ice  cover. 
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Doify  dMuxtge,  in  iecomd-feei^  of  Oenesee  River  at  8eio,  N.   Y,,  for  the  year  endmg 

Sept.  SO,  1917, 


D^y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mw. 


Apr. 


May. 


Jama. 


July. 


Aug. 


1. 
2. 
3. 
4. 

6. 

6. 

7. 
8. 

10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 

ao. 

31. 
33. 
33. 
34. 
35. 

36. 
37. 
28. 
30. 

80. 
81. 


00 
04 
00 
67 
61 

67 
60 
04 
00 
06 

04 
08 
114 
158 
131 

106 
108 
111 
77 
77 

80 
66 

80 
880 
330 

234 
303 
330 
090 
673 


438 
801 
320 
366 

343 

320 
242 
242 
266 
106 

178 
168 
240 
140 
160 

100 
00 
00 
00 
06 

70 
00 
00 
00 
76 

00 
06 
180 
170 
120 
120 


140 
100 
70 
85 
100 

2,000 
1,000 
340 
840 
840 
t 
320 
280 
280 
220 
280 

200 
200 
300 
130 
00 

00 
06 
320 
220 
280 

100 
180 
100 
110 
110 
100 


180 
120 
100 
100 
110 

100 
100 
110 
00 
40 

48 
40 
80 
40 
00 

00 
110 
100 
180 
180 

160 
130 
100 
00 
100 

140 

730 


730 
404 
438 
302 
880 

000 
000 
220 
108 
108 

1,180 

8,310 

1,070 

000 

780 

630 
000 
780 
618 
400 

880 
090 
000 

020 

1,230 
1,680 
1,400 
1,180 
020 
020 


1,080 

1,400 

1,400 

020 

886 

000 
000 
880 
780 
673 

646 

630 
673 
060 
400 

404 
881 
801 
830 

313 

388 
803 
374 
343 


303 
303 

180 
174 
388 


104 
180 
164 
147 
831 

880 
090 
630 
630 
880 

630 
646 
400 
438 

413 

383 
813 
370 
300 
646 

413 
000 
000 
646 

673 

400 
618 
1,070 
1,330 
065 
750 


600 
646 
400 
438 

438 

8,050 
1,780 
3,100 
1,680 

1,080 

1,160 

616 

060 

673 

646 
404 

413 
880 
388 

374 
343 
320 
1,810 
438 

812 
780 
880 
720 
400 


412 
8,710 
1,400 

816 


646 


060 
616 


886 

090 
618 
404 

413 

836 
383 
351 
886 

730 

413 
803 
300 
886 

861 

400 
464 

370 
1,880 
1,150 

090 


400 
881 
308 
247 
328 

106 
186 
114 
413 
330 

168 

131 

133 

1,680 

1,180 


618 
886 

308 
347 

316 
173 
823 
886 
216 

106 
168 
128 
148 
836 
361 


816 
OM) 
720 


8017 


IM 
170 
.161 
185 
118 

01 
88 
88 
88 
88 

85 
80 
00 
01 
01 

01 
72 
83 
83 
83 


NoTB.— Dbeharge,  Dec.  13  to  Feb.  27.  esttmated  becaose  o(  Ice  from  discharge  measurements,  weather 
records,  study  o(  gage^ieight  graph  and  oomparisoo  with  records  far  statkiis  at  St.  Helena  and  Jonea 
Bridge. 

Monthly  discharge  ofOeneeee  River  at  Scio,  N,  F.,  for  the  year  ending  Sept  30,  1917. 

[Drafaiage  area,  207  square  mfles.) 


Month. 


Discharge  in  seoond-ieet. 


^ft^niuT"  - 


Ifinln^jn- 


Per 

square 


Rmi-off 
(depth  tn 
incDefoo 

drsinago 
ana). 


October... 
Noymiber. 
December. 
January... 
February. 

March 

April 

MSy 

Jmie 

July 

August.... 
September. 

Thej 


66 

672 
438 

2,000 
2,100 
8,310 
1,080 
1,230 
3,060 
8,710 
1,080 
000 


88 

65 

00 

70 

20 

108 

174 

147 

220 

251 

121 

01 


40.6 
146 
105 
278 
100 
018 


706 
717 
840 


a  167 
.488 
.666 

.036 
.660 
8.00 
1.06 
1.80 
3.08 
3.41 
1.10 
.783 


aio 

.54 

.04 
1.06 

.00 
8.56 
3.21 
3.08 
2.00 
3.78 
1.34 

.86 


8,710 


416 


1.40 


18.06 
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BIVXR  AT  ST. 


A,  ».  T. 


Location. — At  steel  hi^way  bridge  in  St.  Helena,  Wyoming  County,  5}  miles 
below  Portageville  and  site  of  proposed  storage  dam  of  New  York  Conservation 
Commission  and  9}  miles  above  mouth  of  Canaseraga  Creek. 

Drainagb  area. — 1,030  square  miles. 

Rbcobds  available. — August  14,  1908,  to  September  30,  1917. 

Gage. — Gurley  seven-day  water-stage  recorder,  installed  July  22,  1916.  Prior  to 
that  date  a  chain  gage  fastened  to  upstream  side  of  bridge,  middle'span,  installed 
An^nist  14, 1908,  and  a  Gurley  printing  water-stage  recorder,  installed  August  24, 
1911.    Water-stage  recorder  inspected  and  chain  gage  read  by  Herman  Piper. 

DucHAnoE  MEASintEMENTs.-T-Made  from  bridge  or  by  wading. 

Chankel  and  control. — Gravel  and  rocks;  shifting  occasionally. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
8.70  feet  at  11  a.  m.  March  12  (dischaige,  16,700  second-feet) ;  minimum  stage, 
from  water-stage  recorder,  1.80  feet  at  1  a.  m.  October  2  (dischaige,  50  second- 
feet). 

1908-1917:  Maximum  stage,  from  water-stage  recorder,  12.81  feet  at  8  a.  m. 
liay  17,  1916  (dischaige,  43,500  second-feet);  minimum  stage  recorded,  1.70  feet 
at  5  p.  m.  October  5  and  8  a.  m.  October  17, 1913  (dischaige,  about  18  second-feet). 

Ice. — Stage-dischaige  relation  somewhat  affected  by  ice. 

AocuRACT. — Stage~dischaige  relation  not  permanent.  Rating  curve  for  water-stage 
recorder,  used  October  1  to  March  12  and  September  17-30,  well  defined  between 
75  and  2,000  second-feet  and  fairly  well  defined  between  2,000  and  30,000  second- 
feet;  ratiog  curve  for  chain  gage,  used  March  12  to  September  16,  well  defined 
between  500  and  1,600  second-feet.  Gage  read  to  quarter-tenths  twice  daily. 
Daily  discluui^p  ascertained  by  appljring  mean  daily  gage  height  to  rating  table 
except  for  days  of  great  range  in  stage,  when  it  was  determined  by  averaging 
results  obtained  by  applying  to  rating  table  gage  heights  for  2-hour  periods. 
Records  good. 

Discharge  nuaturemerUs  of  Genesee  River  at  St.  HelenOy  N.   Y. ,  during  the  year  ending 

Sept,  SO,  1917, 


Date. 

Made  by— 

Gage  height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage  height. 

Dis- 

Chain. 

Hook. 

Chain. 

Hook. 

charge. 

Dec  »■ 
Jul  20b 
Feb.  2» 
Mar.  16 

Apr.  13 

C.S.DeGolyer.. 

do 

do. 

E.  D.  Bnrchard.. 

C.8.DeOolyer.. 

£.  D.  Borchard.. 
do. 

Feet, 
4.06 
&.09 
&.03 
4.40 
4.24 
8.24 
3.24 

Feet. 

4.03 
6.07 
fi.04 
4.22 
4.45 
3.24 
8.24 

300 

4«0 

2,010 

r,800 

'707 

717 

May  26 

June  22 

27 

Sept.  14 

14 

26 

E.D.  Borchard.. 

do 

C.  S.  DeOdyer.. 
J.W.Moolton... 
..  ..do. 

Feet. 
3.06 
3.18 
4.72 
2.72 
2.72 
2.51 

Feet. 
4.00 
3.31 
4.01 
2.70 
2.70 
2.40 

See.-ft. 
1,440 

2,500 
338 
321 

do 

196 

a  Measurement  made  through  incomplete  ice  cover. 
6  Measorement  made  through  complete  ice  cover. 
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Daxty  dUduargef  in  Beoond-feet,  o/Oenetee  River  at  8t*  Hdma^  N,  Y.,  far  the  year  ending 

Sept.  SO,  191T. 


Day. 


Oct 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
2 
3 
4 
5 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
13. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27, 
28. 
20. 
30. 
31. 


81 
104 
HI 
110 
107 

104 
134 
84 
142 
100 

124 
114 
126 
200 
106 

108 
180 
170 
170 
228 

285 
200 
275 
236 
224 

106 
173 
170 
118 
175 
160 


177 
180 
201 
200 
167 

108 
174 
160 
150 
180 

220 
236 
230 
250 
835 

415 
376 
350 
312 


485 

436 

376 

t500 

1,310 

010 

810 

810 

2,480 

2,740 


1.760 

420 

1,100 

460 

800 

380 

738 

380 

672 

1,100 

624 

5.000 

530 

4,200 

457 

2.400 

436 

2.800 

436 

1,000 

420 

1,400 

870 

860 

328 

650 

260 

700 

220 

700 

260 
220 
100 
170 
170 

170 
170 
130 
150 
170 

200 
230 
360 
000 
700 
500 


600 
460 
360 
340 
360 

400 
500 

650 
700 
750 

380 
340 
240 
280 
360 
600 


000 
000 
650 
480 
440 

320 
280 
280 
220 
170 

320 
320 
280 
260 
220 

220 
220 
260 
340 
460 

500 
420 
380 
420 
600 

3,200 
10.600 
7,270 


4,180 
2.740 
2,000 
1,480 
738 

680 
702 
021 
820 
765 

5,200 
15.500 
4.330 
3.880 
3,450 

2.030 
3,050 
3,450 
1.060 
1,740 

3,450 
3,050 
4.100 
10,700 
4,570 

4,570 
5,060 
5,320 
4,100 
3.250 
3,050 


5,850 
7,610 
4,810 
3,050 
2,340 

3,680 
4,330 
3.050 
2,510 
1,880 

1,680 
2,100 
1,610 
1,300 
1,200 

040 
040 
040 
850 
850 

805 
760 
760 
670 
630 

500 
510 
406 
480 
454 


483 
550 
500 
406 
760 

2,030 
3,250 
2.340 
1.610 
2,510 

1,880 
1,360 

090 
1,040 

860 

670 
715 
670 
500 
000 

1,360 
1.300 
1,880 
1.480 
2,030 

1,360 
1.140 
2,680 
4.810 
3,450 
2,180 


2.510 
2.340 
2,030 
1.360 
1,140 

1,480 
0,000 
4,330 
4,100 
5,320 

7,610 
3.250 
2,180 
1,610 
1,300 

1.140 
1,040 

040 
1,140 

040 

715 

500 

510 

4,570 

2,030 

1,300 
2.510 
1,420 
090 
1.360 


040 
450 
600 
030 
300 

040 
805 
420 
810 
300 

880 
180 
420 
250 
660 

540 
040 
040 
250 
140 

806 
700 
670 
510 
805 

670 

040 

760 

4,570 

4.810 

1,810 


1,200 
040 
760 
500 
454 


886 

832 
326 
500 

802 
314 
800 
428 
2,680 

2,080 

1,040 

760 

500 

468 

802 
886 
868 

410 
550 

356 
826 
276 
386 
404 
550 


550 
1.480 
2.030 
1.040 

670 

670 

670 

1.000 

1,040 

670 


416 
368 
326 
856 

270 
247 
234 
234 

500 

303 
302 
247 
238 
220 

204 
204 
212 
216 
200 


Note.— Discharge,  Deo.  14  to  Feb.  26.  estimated  because  of  ioe  from  discharge  measurement,  weather 
records,  study  of  gage-height  graph  and  comparison  with  records  for  Soio,  Jones  Bridge  and  Rochester. 
Record  Mar.  13toSept.  16  obtained  by  using  mean  daily  gage  height  determined  from  2  readings  of  cdiain 
gage  per  day;  water-stage  recorder  in  operation  during  rest  of  year. 

Monthly  discharge  ofOenesee  River  at  St.  Helena,  N.  Y.,for  the  year  ending  Sept,  30 ,  2917, 

(Drainage  area,  1,030  square  miles.) 


Manth. 


Discharge  in  seccDd-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Run-off 
(depth  In 
inches  on 

drainage 
area). 


October... 
November. 
December. 
January... 
February. 
March 

June 

July 

August — 
Seiwember 

The  year.. 


200 
2,740 
1,760 
5,000 
10,600 
15,500 
7,610 
4,810 
0,000 
4,810 
2,680 
2.030 


81 
150 
180 
340 
170 
680 
454 
482 
510 
510 
276 
204 


165 

563 

452 

080 

1,100 

3,580 

1,800 

1,550 

2,300 

1,800 

627 


a  160 
.547 
.430 
.000 
1.07 
8.47 
1.84 
L50 
2.33 
1.75 
.000 
.518 


a  18 

.61 

.61 

Lll 

1.11 

4.00 

&06 

L73 

2.50 

2.03 

.70 

.57 


15,500 


81 


1,340 


1.30 


17.18 
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tfllMH  XIVXB  AT  JOWEB  BBIDGS.  BXAB  MOUVT  MOBBZB.  V.  T. 

LocAnoN.— At  hi^way  bridge  known  aa  Jones  Bridge,  1}  miles  below  Canaseraga 
Greek,  1}  miles  above  mouth  of  Beads  Creek,  5  miles  below  Mount  Morris,  Living- 
0toQ  County,  and  6  miles  by  river  above  Genes6o. 

DRADfAGi  AREA.— 1,410  square  miles. 

Rkoeds  availablb.— May  22, 1903,  to  April  30, 1906;  August  12, 190«,  to  December 
31, 1913;  July  12, 1915,  to  September  30,  1917. 

Gage.— Gurley  seven-day  water-stage  recorder  installed  September  11, 1915,  on  right 
bank  60  feet  downstream  from  bridge.  Prior  to  1915  a  chain  gage  fastened  to 
apstream  side  of  highway  bridge  was  used.  Datum  of  water-stage  recorder, 
2.73  feet  higher  than  that  of  chain  gage  (540.00  feet  Conservation  Conmussion 
datum).    Recorder  inspected  by  Theron  S.  Trewer. 

DiscHABGE  MBA8URBMSNTS.— Made  from  footbridge  erected  on  lower  chord  of  up- 
stream bridge  truss. 

CiiNNEL  AND  CONTROL. — Sandy  day;  likely  to  shift  but,  as  shown  by  discharge 
measurements,  fairly  permanent  in  recent  years. 

Extremes  of  dischabob. — MaTimum  stage  during  year,  from  water-stage  recorder, 
23.5  feet  at  2.30  p.  m.  March  12  (discharge,  31,800  second-feet);  minimum  stage, 
from  water-stage  recorder,  0.63  foot  at  6  p.  m.  October  2  (discharge,  92  second-feet). 
1902-1917:  Maximum  stage  recorded,  25.44  feetat  noon  May  17, 1916  (discharge, 
^,100  second-feet);  minimum  stage  recorded,  2.7  feet  at  6  p.  m.  August  29, 
1909  (discharge,  about  18  second-feet) .  See  paragraph  headed '  'Records  available' ' 
for  limits  of  periods  of  no  records. 

Ice.— Stage-discharge  relation  affected  by  ice. 

Heoulation. — Some  diurnal  fluctuation  due  to  operation  of  mills  at  Mount  Morris 
IB  observable  during  extremely  low  water. 

AocuRACT. — Stage-discharge  relation  practicaUy  permanent  between  dates  of  shifting; 
affected  by  ice  for  much  of  January,  February,  and  March.  Rating  curve  well 
defined  between  150  and  7,000  second-feet  and  fairly  well  defined  between  7,000 
tnd  60,000  second-feet.  Operation  of  water-stage  recorder  satisfactory  throughout 
year.  Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily  gage 
hei^t  obtained  by  inspecting  recorder  graph  or,  for  days  of  considerable  fluctua- 
tion, by  discharge  integrator. 

IHiAarge  mtaturemenU  of  Genesee  River  at  Jones  Bridge,  near  Mount  Morris ,  N.  F., 
during  the  year  ending  Sept,  SO,  1917, 


Ma. 

ICadeby— 

A 

charge. 

Date. 

Made  by- 

bd^t 

Dfo. 
charge. 

hn.    1« 

E.  D.  Burchard 

C.8.  DeOolyer 

E.  D.  Burchard 

C.C.Covert    

Feet, 
1.20 
8.38 
418 
2.38 
&W 

12.25 
7.49 
7w06 

.     020 
487 
302 
1J40 
4,900 
4,040 
8,720 

May  23 

23 

25 

June  20 

20 

July  14 

Aug.  24 

B.D.  Burchard 

....  do 

Feet, 
4.74 
4.75 
6.12 
8.74 
4.10 
7.25 
2.00 

8ec,-A. 
2,210 
2,230 
2,370 
1,550 

18ft 

do 

FA.  V» 

do 

15 
90 
)0 

O.W.HartveU 

E.  D.  Burdiard 

O.W.HartweO 

do 

do 

'C.S.  I>e Oolyer.'!.".*!i; 

1,680 

3,870 

613 

a  Measurement  made  through  Incomplete  ice  cover. 
b  Measurement  made  through  complete  ice  cover. 


KoTi.-Oage  helots  of  discharge  measurements  July  28  and  Aug.  5, 1015.  as  imblisbed  in  Water-Supply 
pw  404,  p.  00,  are  in  error.    Correct  gage  height  of  measurement  July  28  is  8.9C  feet;  that  tor  Aug.  5  is 


94446*--19— W8P  464- 
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Daily  diidiargey  in  second-feet^  ofOenesee  River  at  Jones  Bridge,  near  Mount  Morris,  N.  K, 
for  the  year  ending  Sept,  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Ang. 


Sept 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28. 
29. 

3o: 

31. 


166 
118 
154 
160 
161 

152 
153 
130 
125 


140 
161 
165 
231 
264 

271 
271 
254 
238 
264 

360 
309 
399 
341 


305 
264 
254 
225 

186 


264 
288 
271 
305 
254 

271 
264 
246 
254 
254 


341 


502 
502 
460 
419 
460 

546 
568 
602 
978 
1,560 

1,020 

935 

830 

1,580 

2,480 


1,860 

1,240 

962 

780 

730 

680 
612 
545 
502 
502 

502 
460 
379 
340 
300 

400 
420 
400 
300 
320 

340 
340 
280 
260 
320 

360 
420 
500 
1,000 
1,200 
850 


650 
700 
650 
600 
800 

7,000 
5,500 
3,400 
2,600 
1,900 

1,300 
900 
750 
850 
800 

600 
500 
460 
400 
320 

340 
420 
460 
600 
850 

750 
600 
380 
380 
550 
900 


1,700 

1,800 

1,600 

950 

650 

600 
600 
480 
480 
400 

340 
300 
280 
280 
280 

280 
280 
400 
500 
650 

700 
700 
650 
700 
1,000 

1,800 
7,600 
10,000 


6,000 
2,800 
1,600 
1,000 
1,100 

1,100 
1,200 
1,200 
1,100 
1,100 

3,200 
14.000 
13,000 
8,000 
5,500 

2.000 
2,000 
3,200 
1,700 
1,500 

3,400 
3,400 
4,880 
10,700 
8,560 

5,530 
5.530 
6,630 
4,970 
4,130 
3,310 


5,990 
7,130 
6,420 
3,900 
2,820 

3,190 
4.300 
3,900 
3,240 
2,340 

2,020 
2,410 
2,410 
1,780 
1,480 

1,360 
1,250 
1,170 
1,110 
1,080 

1,060 

1,030 

975 

975 

865 

815 
790 
765 
715 
690 


715 
740 
790 
740 


2,180 
3,630 
2,960 
2,150 
2,680 

2,280 
1,720 
1,480 
1,300 
1,080 

948 
892 
892 
815 
1,030 

1,480 
1,420 
2,010 
1,900 
2,150 

1,900 
1,480 
2,630 
5,780 
4,500 
2,960 


2,540 
3,030 
2,150 
1,780 
1,420 

1,720 
9,440 
9,360 
4,800 
4,980 

8,530 
4,630 
2,880 
2,220 
1,780 

1,540 
1,420 
1,220 
2,310 
1,300 

1,280 
1,000 
865 
3,510 
3,330 

1,080 
4,220 
2,710 
1,720 
1.660 


1,600 
3,510 
5,560 
2,610 
1,840 

1,420 
1,600 
1,660 
2,220 
2,000 

4,030 
3,240 
2,150 
3,130 
5,710 

2,410 
1,660 
1,540 
1,600 
1,780 

1,800 

1,300 

1,000 

840 


1,030 
930 
1,150 
2,800 
8,150 
2,570 


2,060 

1,200 

915 

815 

700 

640 
565 
525 
506 
665 

640 
515 
470 
520 
1,900 

2,060 

1,330 

948 

790 

690 

615 
555 
565 
500 
590 

550 
452 
416 
470 
565 
615 


765 
1.200 
1,960 
1.370 

920 

815 

815 

1,190 

1,420 

930 

715 
615 
540 
484 
448 


381 
365 

361 
815 


403 
369 
357 

334 
319 
327 
323 
371 


Note.— Discharge,  Dec.  14  to  Mar.  22,  determined,  because  of  ice,  from  discharge  measurement,  weather 
records,  study  of  gage  height  graph  and  comparison  with  records  for  Rochester  and  St.  Helena.  Discharge, 
Aug.  10, 24  and  25,  estimated;  no  gage-height  record. 

Monthly  discharge  of  Genesee  River  at  Jones  Bridge,  near  Mount  Morris ^  N.  Y.,for  the 

year  ending  Sept,  SOy  1917. 
P>rainage  area,  1,410  square  miles.] 


Month. 


October... 
November. 
December. 
January.... 
February.. 

March 

April 

Blay 

June 

July 

August — 
September 

The: 


Discharge  In  second-feet. 


MayJTnuiHt 


399 
2,480 
1,860 
7,000 
10,000 
14,000 
7,130 
5,780 
9,440 
8,160 
2,080 
1,960 


14,000 


M^Tlf"^U1l. 


118 
246 
260 
820 
280 
1,000 
690 
715 
865 
840 
416 
271 


118 


Mean. 


228 

590 

586 

1,190 

1,280 

4,300 

2,270 

1,880 

3,040 

2,360 

794 

681 


1,600 


Per 
square 
mile. 


a  162 

.419 

.416 

.844 

.908 

3.05 

1.61 

1.33 

2.16 

1.67 

.563 

.483 


1.13 


Run-off 
(depth  In 
inches  on 

drainage 
area). 


0.19 
.47 
.48 
.97 
.96 
3.52 
1.80 
1.53 
3.41 
1.93 
.65 
.54 


15.43 
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ttEBEaBK  BIVXR  AT  BOOHISTKB,  V.  T. 

LocAHON.— At  Elmwood  Avenue  Bridge  at  north  end  of  South  Park,  3i  miles  below 
mouth  of  Black  Creek,  $}  miles  above  center  of  city  of  Rochester,  Monroe  County, 
and  7}  miles  above  mouth  of  river. 

Dbainaob  area..— 2,360  square  miles. 

Rkobob  ATAiULBLB.— February  9,  1904,  to  September  30,  1917.  Fragmentary 
reoordfl  prior  to  this  period  published  in  Water-Supply  Papers  24,  65  and  97. 

GAoi.~Gurley  water-stage  recorder  installed  in  Decemb^,  1910,  in  the  pump  house 
00  ri^t  bank,  immediately  below  the  bridge.  Recorder  inspected  by  George  A. 
BaOey.  Prior  to  December,  1910,  a  staff  gage  bolted  to  downsteam  end  of  first 
pier  from  right  abutment.  Elevation  of  zero  of  gage,  506.848  feet.  Barge  Canal 
datum,  and  245.591  feet,  Rochester-  City  datmn. 

DucHAROE  MEASUREMENTS. — ^Bfado  from  downstream  side  of  bridge.  Prior  to  1904 
measurements  and  elevation  of  water  surface  taken  in  conjunction  with  the 
dty  of  Rochester. 

Chankel  and  control. — Smooth  gravel;  apparently  permanent. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
7.38  feet  at  7  p.  m.  March  14  (discharge,  14,200  second  feet);  minimum  stage,  from 
water  stage  recorder,  0.95  foot  at  12  p.  m.  October  9  (discharge,  214  second-feet.) 
1904-1917:  Maximum  stage,  from  water-stage  recorder,  15.3  feet  at  midnight 
March  30,  1916  (dischaige,  48,300  second-feet);  minimum  stage  from  water-stage 
recorder,  0.71  foot  from  10  p.  m.  September  30  to  4  a.  m.  October  1,  1913  (dis- 
charge, 154  second-feet. 

Ici.— Stage-dischaige  relation  affected  by  ice  during  a  laige  part  of  the  period  from 
December  to  March. 

AccTTBAcr. — Stage-discharge  relation  practicaUy  permanent  except  as  affected  by 
ice.  Rating  curve  well  defined  between  2,000  and  44,000  second-feet.  Opera- 
tion of  water-stage  recorder  satisfactory  throughout  year.  Daily  dischaige  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  obtained  by  averaging 
hourly  gage  heights.    Open-water  records  good ;  other  records  fair. 

Cooperation. — ^Water-stage  recorder  inspected  by  an  employee  of  the  Rochester 
Railway  &  Light  Co. 

Kicfcorye  measurement  of  Genesee  River  at  Rochester ,  N,   F.,  during  the  year  ending 

Sept.  SO,  1917. 


Dito. 

MAdA  by- 

be^t. 

Dto. 
charge. 

Date. 

Made  by— 

height. 

Dis- 
diarge. 

>far.  ai 

es.  De  Oolyw 

E.D.BnreiKrd 

do 

O.W.Hartwen 

Feet. 
1.71 
3.20 
2.00 
2.04 

756 

794 

1,220 

liar.  16 

May  16 

17 

June  20 

E.  D.  Burchard 

do 

do 

do 

Feet. 
5.27 
2.04 
1.04 
8.22 

n4 

1^400 
1320 
8430 

a  Measuieiiient  made  through  complete  ice  cover. 
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Daily  dikharge^  in  Mtocmdrfeet^  ofOmetu  River  at  BodiuUr^  N.  Y.^far  the  year  ending 

Sept.  SO,  1917, 


Diy 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

1 

282 

258 
266 
274 
274 

290 
274 
282 
243 
248 

290 
266 
274 
282 
306 

814 
866 
393 
866 

375 

366 
402 
440 
520 
490 

450 
430 
411 
375 
348 
348 

375 
375 
303 
402 
411 

803 
411 
411 
384 
393 

402 
402 
470 
520 
520 

558 

630 
641 
675 
586 

619 

685 

788 

1,230 

1,520 

1,070 
1,110 
1040 
1,920 
2500 

1,8T0 

884 

800 
740 
718 
685 
606 

586 

510 
520 

402 
348 
430 
402 
402 

893 
411 
470 
620 
375 

376 
430 
460 
600 
750 
1,200 

1,100 
850 
800 
800 
800 

1,400 

4,400 
2600 
^000 

1,800 

1,300 

1,000 

850 

850 

900 

860 
750 
700 
650 

600 
600 
750 
850 
700 

1,100 
1,100 
860 
650 
660 
700 

960 
1,600 
2000 
1800 
1,300 

960 
750 
600 
600 
600 

480 
440 
420 
460 
480 

600 
460 
420 
500 
750 

950 
1,100 
1  100 
1000 
i;200 

1,600 
4400 
11000 

7^000 
4,600 
8,200 
^400 

1,600 
1260 
1200 
1,500 
i:700 

2,400 
8.060 
13,000 
14,000 
13,000 

8,870 
6^930 
<530 
6,060 
4,280 

4,490 
5,810 
6700 
8330 
12,400 

8,870 
7)030 
7;640 
7,540 
6290 
6,090 

4,800 
8»600 
8»600 
7,030 
4,700 

4,600 
7  280 
7540 
6,050 
4,600 

8,400 
3;  120 
3,580 
3,210 
2,500 

2,900 

2,000 
1,840 
1,760 

1,710 
1640 
1540 
1,510 
1,470 

1,840 
11280 
1240 
1,150 
1,100 

1,100 
1,110 
1,110 

1  160 
1,160 

2,180 

4,380 
3490 
2,760 

8,120 

2  500 
2,100 
1880 
1,650 

1,440 
1,290 
1240 
1,230 
1,270 

1,640 
2000 
2260 
2,760 
2,760 

8,080 
2,500 
2  180 
4,600 
6780 
6,240 

3,580 
8490 
3,300 
2C80 
2,260 

2:% 

13,300 
10,300 
6,580 

11,500 
11,200 
6,530 
4,380 
3,210 

2,680 

2,260 
3;i20 

9,840 
1940 
1,500 
2,340 
4,700 

3,400 
5  240 

S'2S 
3,880 

2;  850 

2,760 
8',400 
6.050 
6,350 
8:210 

2,260 
2^040 
2080 
2590 
3,030 

3,120 
5,020 
8780 
2,940 

«,poo 

6,400 
^040 
?,340 
2,760 
?850 

2,500 

1,800 
1,440 
i;i80 

1,240 
1,370 
i;300 
i;440 
6,020 
5930 

2,760 
r,880 
1440 

1,020 

932 

860 
788 
729 
696 

812 
824 
707 
824 
906 

2,840 
^180 
^520 
1  150 
'944 

848 
764 
685 
685 
696 

707 
696 
660 
630 
650 
740 

880 

2 

1,000 

8 

1,210 

4 

2,060 

5 

2;  000 

6 

2,900 

7 

2^600 

8 

1^040 

9 

1  IflO 

10 

i;740 

11 

1,370 

12 

1,070 

13 

'm4 

14 

788 

15 

•    707 

16 

653 

17 

60B 

18 

686 

10 

607 

20 

575 

21  

824 

22 

L290 

23 

mo 

24         

729 

25 

674 

26 

041 

27 

586 

28 

564 

20 

553 

30 

504 

81 

Non.— Discharge,  Dee.  28  to  Mar.  11,  estimated  because  of  ice  from  discharge  measurements,  weather 
records,  study  of  gace-helght  graph  and  comparison  with  similar  studies  for  St.  JHelena  and  Jones  Brid^ 
Disdiarge esumated,  because  oino  gage  heights,  for  the  following  periods:  June 9, 10,  July  15, 16,  and 
Aug.  28  to  Sept.  2. 

Monthly  diecharge  o/Oene$ee  River  at  Rochester,  N.  Y,,for  the  year  ending  Sept.  SO,  1917, 

[Drainage  Area,  2,860  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Per 
square 


Run-off 
(depth  in 
inches  00 

drainage 


October 

November 

December 

January 

Februaiy 

March 

June 

July 

August 

September 

The  year 


620 

2,500 

1,880 

6,500 

11  000 

14,000 

6,780 
13,300 
6,060 
2,760 
2,900 


243 

375 

348 

600 

420 

1,200 

1,100 

1,100 

1,500 

1,180 

630 

653 


339 
724 
661 
1,240 
1,350 
6,390 
3,450 
2450 
4,560 
3,040 
1,040 
1,060 


0.144 
.307 
.280 
.525 
.572 
2.67 
1.46 
1.04 
L98 
L29 
.441 
.449 


a  17 
.34 

.32 
.61 
.60 
3.08 
L63 
1.20 
2.15 
1.49 
.61 
.60 


14,000 


243 


2,190 


.928 


12L60 
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OAMJJOMABA  OBXKK  BEAR  DAirSTILUI.  V.  T. 

Locahon. — At  highway  bridge  1  mile  west  of  Dansville,  Livingston  County,  2,200 
feet  below  mouth  of  Mill  Brook  and  about  22  miles  above  mouth  of  creek. 

Dmaimaob  a&ea. — 167  square  miles  (measured  by  engineers  of  the  State  of  New  York 
Conservation  Commissbn). 

Rkoobbs  ayailablx.— July  21/1910,  to  Dec^nber  31,  1912;  July  10,  1915,  to  June 
90, 1917,  when  station  was  discontinued. 

Gaok. — ^Vertical  staff  at  downstream  side  of  left  abutment;  datum  lowered  4.77 
feet  (to  Consttvation  Commission  datum,  640.00  feet)  July  10,  1915.  Gage  read 
by  Floyd  Harter. 

DiscHABOK  MSASUBBMENTS. — ^Mado  from  bridge  or  by  wading. 

Channel  and  contbol. — Sand  and  gravel;  shifting  frequently. 

ExntBMss  OF  DiscHAHQE.— Maximum  stage  recorded  during  year,  9.3  feet  at  7  a.  m. 
June  11  (discharge,  about  2,380  secodd-feet);  minimum  stage  recorded,  5.2  feet 
several  times  during  October  and  November  (discharge,  about  15  second-feet). 

1910-1912  and  1915>1917:  Maximum  stage  recorded,  13.0  feet  at  9.30  p.  m. 
May  16,  1916  (discharge,  determined  from  logarithmic  extension  of  rating  curve 
roughly,  6,600  second-feet);  minimum  stage  recorded,  5.2  feet  several  times 
during  October  and  November,  1916. 

Ice. — Stage-discharge  relation  affected  by  ice;  observations  of  stage  discontinued 
during  winter. 

AocuEACT. — Stage-discharge  relation  not  permanent;  frequent  discharge  measure- 
ments necessary  for  determination  of  discharge;  affected  by  ice  December  to 
March.  Rating  curve  not  well  defined.  Gage  read  to  half  tenths  twice  daily. 
Daily  discharge  October  1  to  December  12  ascertained  by  applying  daily  gage 
height  to  rating  table;  March  1  to  June  30,  by  shifting-control  method.  Records 
fair. 

Discharge  measuremenU  of  Ccmauraga  Creek  near  DomviUe^  N.  F.,  during  the  year  end- 

ing  Sept,  SO,  1917. 


Date. 

Made  by— 

iSSS!u 

oliarge. 

Date. 

Made  by- 

iSSSi. 

Dto- 
cbarge. 

Jku   1» 

§:^-.^l^:;::;::: 

do 

.do 

FeH, 
&16 
AOD 
ASS 

&SS 
&38 
6.38 
&90 
6.20 

aecft, 
44.7 
9&7 
366 
371 
17S 
177 
112 
116 

July  12 
12 
16 
16 
31 
Aug.  25 
Sept.  20 
30 

es.  DaOolyw 

Fed, 
7.00 
&93 
6w57 
&56 
A45 
6.94 
&33 
6.30 

"V- 

Ear.    9 

do 

344 

39 
39 

E.D.Bordianl 

.    ..do 

209 

204 

Est  33 

E.  D.  Bordianl 

do 

C.C.  Covert 

143 

"^  a 

C.  8.  DeOolyer 

62:7 

JnnaSS 
33 

E.D.Bordianl........ 

dto 

133 
127 

•  MeMurwuaut  made  through  complete  loe  cover. 
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Daily  discharge,  in  secondrfeet.  of  Caruueraga  Creek  near  DanmUe,  N.  n,  for  the  peria 
Oct.  1, 1916,  to  June  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May, 

JoIMn 

1 

32 
28 
21 
20 
19 

18 

18 
18 
18 
18 

16 
15 
%  25 
32 
18 

16 
15 
18 
18 
23 

23 
21 
20 
21 
20 

'    20 
18 
16 
16 
15 
15 

18 
15 
16 
16 
18 

16 
15 
15 
16 
16 

16 
10 
28 
23 
21 

20 
21 
20 
21 
20 

23 
30 
42 
102 
128 

54 

36 
68 
71 
50 

50 
80 
28 
26 
25 

28 
25 
42 
25 
25 

25 
24 
24 
24 
24 

22 
22 
22 
22 
22 

20 
20 
20 
20 
20 

20 
24 
26 
28 
24 
22 

1,030 
028 
6!>3 
538 
460 

448 

162 
82 
60 
96 

920 
355 
257 
139 

66 
69 
218 
214 
125 

U4 
90 
507 
1,140 
558 

872 
432 
866 
460 
286 
149 

730 
730 
291 
271 
176 

281 
276 
231 
109 
136 

125 
125 
120 
112 
107 

102 
102 
102 
97 
86 

n 

65 
60 
56 

68 

125 
66 
58 
45 
43 

39 
36 
34 
36 
80 

882 

271 
198 
240 
253 

162 
131 
125 
100 
90 

75 
79 
75 
78 
136 

109 
158 
168 
206 
179 

191 
223 
253 
231 
912 
674 

3] 

2 

SI 

3 

H 

4 

a 

6 , .....:.. 

a 

6   

at 

7 

1,7« 

''2 

8 

9          , 

10 

1.90 

11 

?;2J 

12   

13 

40 

14 

15 

16 

28 

17 

13 

is:::::::::::::::::::: 

19 

36 
1,70 
1.10 

20 

21 

89 

22 

ao 

23 

a 

24 

43 

25 

26 

411 

27 

1  181 

28 

62! 

20 

4U 

30 

23( 

81 ^ 

NoTi.^Dlacliarge,  Dec.  12-31,  estimated  because  of  toe  from  one  dlsdiance  measurement,  weathei 
reoords  and  study  of  gage-heigbt  graph*  Discharge  for  January  and  February  not  computed  oeoause  d 
loe. 

Monthly  discharge  of  Canaseraga  Credt  near  DanevQle,  N.  T.,for  the  period  Oct.  i,  2916, 

to  June  SO,  1917, 

[Drainage  area,  167  square  mUes.] 


Run-off 
(depth  In 
incnea  on 
drainage 

area). 

Month. 

If ftTlwi^m 

Minimum. 

Mean. 

Per 
square 
miie. 

October 

32 
128 
50 
1,330 
730 
912 
2,240 

16 
15 
20 
65 
43 
34 
86 

19.7 
317 
25.3 

410 

166 

191 

692 

a  118 
.196 
.151 

2.46 
.994 

LU 

4.14 

Qll4 

November 

.22 

December. ., 

17 

itorSV!!:!::;.;::::::;:::::::::::::::::::::::: 

SL82 

AprU 

Lll 

1^:.. ..:.::::::::::::::::::::::::::::::::::: 

1.31 

June. 

4.62 
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.  OBSIK  AT  aROVZI.AVI>  STATXOV,  V.  T. 

Location. — ^At  highway  bridge  at  Groveland  Station,  Livingston  County. 

Deainaob  area. — 195  square  miles  (measured  by  engineers  of  State  of  New  York 
CoDservation  CommisBion.) 

Records  available.— August  5,  1915,  to  September  30,  1916;  February  28  to  Sep- 
tember 30, 1917. 

Gage.— Chain  gage  near  center  of  downstream  side  of  bridge.  Prior  to  March  30, 
1916,  inclined  staff  on  right  bank  about  400  feet  above  bridge,  at  practically 
Btme  datum  (560.00  feet.  Conservation  Commission  datum).  Gage  read  by 
L.  J.  Dagon  and  Thomas  Maimone. 

DscHAEOE  MEA8UBEMBNT8. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Creek  flows  through  improved  channel  which  is  in  gravel 
and  is  likely  to  shift. 

Eztesmes  of  discharge. — Maximum  stage  recorded  during  year,  16.5  feet  from 
2  to  3  p.  m.  July  29  (discharge,  4,170  second-feet);  minimum  stage  recorded, 
6.7  feet  at  6  p.  m.  August  20  and  8  a.  m.  and  6  p.  m.  August  26,  27  (discharge, 
47  second-feet). 

1915-1917:  Maximum  stage  recorded  July  29,  1917;  minimum  stage  recorded, 
6.5  feet  from  6  p.  m.  September  21  to  6  p.  m.  September  22,  1916  (discharge 
36  second-feet). 

Id.— Stage-discharge  relation  affected  by  ice.  Observations  of  stage  suspended 
daring  winter. 

Accuract. — Stage-dischaige  relation  i>ennanent;  affected  by  ice  December  to 
March.  Rating  curve  well  defined  between  35  and  3,000  second-feet.  Gage 
read  by  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.  Records  good  except  those  for  floods  of  several 
days'  duration,  when  stage-discharge  relation  may  be  affected  by  backwater. 

DMarge  nuodttrenunU  of  Caruueraga  Creek  at  Groveland  StaHonf  N,  Y,,  during  the 
year  ending  Sept.  SO,  1917, 


Drte. 

Madoby- 

Oace 
height. 

diarge. 

Date. 

lladeby- 

he^t. 

Dis- 
charge. 

Har.  39 

hue  21 
Jtily  11 

O.W.Hartwen 

E.  D.  Burohard 

do 

do 

aB.I>eOolyflr 

Feet, 
9.16 
7.16 
7.16 
&40 
9.39 

89.3 
9a8 

376 

443 

JWy  13 

13 

Aug.  25 

Sept.  30 

30 

E.  D.  Bnrdiard 

do 

C.  D.  DeOolyer 

E.  D.  Burchard 

do 

Fed, 
8.28 
&28 
6.83 
7.80 
7.73 

234 
6a2 
182 
160 
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Daily  dUeharge,  in  $econd-feet,  of  Cana$eraga  Cretk  at  Graveland  Station^  N,  Fl,  for  tht 

year  ending  Sept,  SO^  1917, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jhne. 

July. 

Aug. 

SepC 

1 

675 
517 
441 
422 
365 

675 
555 

460 
302 
238 

338 

238 
221 
171 
130 
130 

106 

1,130 

517 

408 

1,730 

605 
403 
374 
3M 
100 

163 
133 
116 
635 
256 

274 
171 
130 
655 
346 

256 
202 
365 
310 
238 

292 
828 
274 
171 
147 

147 
238 
274 
256 

». 

655 
441 
274 
517 
441 

393 

321 

187 
292 
171 

328 
171 
132 

109 
109 

116 
147 
109 
055 
479 
106 

g| 

3 ' 

3 ' 

J::::::::  :::  :::::::::::::::::::::::;!:::::::: 

6 

78 

72 

72 
73 
72 
67 

58 
54 
72 
62 
62 

62 
62 
63 
54 
47 

54 

73 
54 
73 
54 

47 
47 
50 
78 
304 
100 

6 ." 

7 

8      

441 
403 
346 

1,050 

1,170 

460 

403 

828 

221 
365 
328 
331 
331 

346 
303 
384 
055 
460 

441 

517 
517 
408 
328 
202 

0 

10 

22i 

212 
328 
274 
204 
171 

163 
130 
132 
124 
103 

13i 
100 
100 
100 
80 

05 
102 
Ob 
83 
83 

80' 

155 

147 
171 
238 
106 
221 

171 
274 
675 
505 
884 
346 

11 

12 

13 

14 

15 

16 

17 

18 

10 

30 

31 

33 

28 

34 

25 

96 

37 

''SS 

60 

38 

60 

30 

54 

ao 

<D 

81 

Non.— No  gage^elglit  record  Oct.  1  to  Feb.  36,  Mar.  6,  7,  Apr.  7-0,  May  1-18,  Auk.  1-4  and  Sept.  ^ao- 
mean  discharge  estimated  as  follows:  Mar.  6  and  7,  400  seccnd-leet;  Apr.  7-0,  300  secood-Ceet;  Aug.  1-4,* 
llOseooDd-feet. 


Monthly  diicharge  of  Canaseraga  Creek  at  GroveUmd  Station^  N,  Y,,for  the  year  ending 

Sept.  SO,  1917, 


[Drainage 

Discharge  In  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

junimum. 

Mean. 

Per 

square 
mile. 

Man4i     

1,170 
675 

1,730 
066 
304 

221 
83 
100 
100 
47 

455 

317 
364 
380 
74.5 

3.33 
1.11 
1.87 
1.44 
.383 

2.00 

April 

JS!?::::::::::::::::::::::::::::::::::::::::::: 

August 

1.24 

SLOO 

1.W 

.44 

OAVASBSAGA  OBXZX  AT  8HAKBBS  OBOSSZHQ,  V.  T. 

Location. — ^At  highway  bridge  at  Shaken  Croesing,  about  a  mile  above  mouth,  and  1} 
miles  northeast  of  Mount  Morris,  Livingston  County. 

Dbainaob  arsa.— 347  square  miles  (measured  by  engineera  of  New  York  State  Con- 
servation Commission). 

Records  ayailablb.— Occasional  cuirent-meter  measurements  1904-1915:  continti- 
ous  record  of  gage  height  and  occasional  current-meter  measurements  July  13, 
1915,  to  September  90, 1917. 

Gaoe.— Qurley  seven-day  water-stage  recorder  on  the  left  bank,  just  below  bridge. 
Datum  of  gage  same  as  that  established  on  Genesee  River  at  Jones  Bridge  near 
Mount  Moiris  July  12,  1915  (540.00  feet  Conservation  Commission  datum).  Re- 
corder inspected  *    "     "'-  Russell. 
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DiSGHABGE  MEABUREMSNTS. — ^Made  from  tlie  highway  bridge  or  by  wading. 
Ceaxvwl  jan>  control. — ^Finn  gravel;  not  likely  to  shift;  subject  to  backwater  from 

Genesee  River. 
IcB.— Stage-discharge  relation  affected  by  ice. 
ExTSEMES  OF  STAGE. — MaTiinnm  stage  during  year,  horn  water-stage  recorder,  25.10 

feet  at  4  p.  m.  ICarch  12;  Tninimum  stage,  from  water-stage  recorder,  7.95  feet  at 

11  p.  m.  October  30. 
1915-1917:  Maximum  stage,  from  water-stage  recorder,  28.92  feet  at  1  p.  m. 

I£ay  17,  1916;  minimum  stage,  from  water-stage  recorder,  7.95  feet  at  11  p.  m. 

October  30,  1916. 
Data  on  ext^&t  and  duration  of  backwatw  from  €renesee  River  too  meager  to  permit 
accurate  determination  of  discharge. 

Ditdkorge  meamremenU  of  Canaseraaa  Creek  at  Shakers  Cromng,  N,  F.,  during  the  year 

ending  Sept  SOy  1917. 


Dtte. 

Ifideby- 

height. 

Bfe- 
ditfge. 

Date. 

Made  by- 

tt 

Dto- 
diarge. 

Oct  28 

£.  D.  Bordiard 

do 

do.     

Fut. 
7.90 
7.00 
0.68 
11.22 
14.11 
0.63 

40.8 
223 
387 
013 
300 

Aug.  23 
Sept.^) 

es.  DeGdyer 

Ftti. 
13.98 
11.77 
0.08 
0.30 
0.61 

1.090 

Jtn.  Ite 

E.  D.  Burdiard. 

C.  8.  DeGolyer 

066 
227 

28 
Usj  21 

O.W.HartweU 

do 

E.D.Bordiard 

E.  D.  Burchard 

do 

870 
406 

•  MeaBunoieiit  made  through  complete  ioe  cover.      Mleasurement  made  through  partial  Ice  cover. 

Miy  gage  height,  in/eety  of  Canaseraga  Creek  at  Shakere  CrosHng,  N.  F.,  for  the  year 

ending  Sept.  SO,  1917. 


Dmy. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

8.26 
8.12 
8.22 
8.10 
8.22 

8.20 
8.24 
8.27 
8.16 
8.33 

8.26 
8.26 
8.27 
8.60 
8.60 

8.74 
8.71 
8.62 
8.66 
8.88 

0.04 
8.83 
8.43 
8.06 
8.08 

8.01 
8.01 
8.00 
8.00 
7.06 
8.00 

8.06 
8.40 
a73 
8.70 
8.36 

8.70 
8.72 
8^67 
8.66 
8.73 

a86 
a  47 
8.70 
8.80 
8,02 

8.87 
8.80 
8.81 
8.66 

8.72 

8.84 
8.78 
8.76 
0.06 
0.24 

8.76 
8.06 
8.06 
0.46 

iao6 

0.29 
0.00 
8.67 
8.70 
8.80 

8.68 
8.66 
8.68 
8.60 
8,61 

8.68 
8.67 
8.63 
8.65 
8,80 

8.01 
8.60 
8.73 
8,80 
&78 

8.7? 
8.80 
8.88 
8,67 
8.67 

8.84 
a88 
0.00 
0.40 
0.27 
8.80 

8.01 
0.08 
0.01 
0.11 
0.60 

15.34 
12.50 
10.00 
0.58 
0.38 

0.17 
0.36 
0.38 
0.41 
0.40 

0.48 
0.46 
0.47 
0.48 
0.66 

0.40 
0.64 
0.66 
0.70 
0.70 

0.66 
0.44 
0.30 
0.44 
0.73 
10.20 

10.72 

0.60 
0.67 

0.61 
0.66 
0.66 
0.60 
0.60 

0.62 
0.58 

"0.'60' 
0.04 
10.17 
ia20 

10.10 
10.00 
10.10 
10.23 
ia48 

11.34 
17.88 
21.  U 

17.66 
14.22 
12.44 
11.62 
11.62 

11.08 
11.16 
11.18 
11.37 
11.08 

13.66 
23.60 
22.47 
17.70 
14.86 

11.18 
11.70 
12.  n 
10.50 
10.14 

12.06 
11.62 
12.93 
17.83 
16.82 

18.38 
13.60 
14.41 
12.83 
12.06 
U.31 

13.81 
14.64 
14.02 
11.61 

ia68 

11.48 
12.64 
11.83 
11.10 
ia27 

10.04 
10.67 
10.28 
0.80 
0.27 

0.40 
0.41 
0.32 
0.33 
0.31 

0.24 
8.86 

0.11 
0.10 
0.06 

0.11 
0.06 
0.06 
8.61 
0.04 

0.08 
a99 
9.02 
8.08 
0.71 

10.83 
11.81 
10.03 
10.15 

ia6i 

0.09 
0.58 
0.26 
0.31 
0.22 

0.15 
0.13 
0.10 
0.10 
0.16 

0.48 
0.60 

laoo 

0.02 
10.10 

0.66 
0.86 
11.22 
13.80 
12.36 
10.72 

10.34 
10.57 
0.74 
0.56 
0.26 

0.70 
17.40 
16.13 
12.48 
12.63 

16.91 
12.34 

10.66 
0.92 
9.44 

9.38 
9.18 
9.26 
11.66 
10.26 

10.13 
0.54 
0.27 
12.50 
11.30 

10.60 
13.62 



'i2.*67* 

12.84 

*i6.'56* 

10.50 
0.06 

12.67 
11.33 
10.18 
11.54 
13.56 

10.48 
0.72 
0.85 

10.04 
0.66 

0.60 
0.72 
0.72 
0.10 
0.20 

0.00 
0.20 
0.02 
11.52 
16.38 
10.16 

0.52 
0.15 
O.IO 
0.09 
8,76 

9.09 
9.00 
0.04 
0.06 
0.01 

8.94 
8.58 
8.66 
9.15 
9.96 

9.45 
8.80 
a78 
8.76 
8.76 

a48 
8.01 
8.86 
8.91 
a80 

8.74 
8,72 
8.70 
8.84 
9.08 
0.12 

8.94 

J 

9.12 

3 

9.78 

4 

8.98 

S 

8.88 

«....             .   .. 

8.91 

7:.::::::::::: 

8.89 

8.... 

9.70 

9 

0.41 

10 

0.08 

11 

8.89 

la 

8.80 

13 

8.78 

H 

8.72 

15 

8.67 

le 

8.44 

17....             

8.68 

w 

8.66 

tt..  .          .  -. 

8.60 

» 

0.38 

n 

0.06 

a. 

8.84 

13 

8.76 

M 

8.71 

».... 

8.66 

».... 

8.63 

17 

8.66 

21 

8.60 

». '....'.... 

8.60 

».... 

8.60 

n..   :  :: 

^  Non.-.Intake  to  float  wdl  stopped  by  sdt  June  28  to  July  1,  July  4-10,  and  July  81  to  August  22.  GaM 
Mightslbr  following  periods  are  mean  of  two  observations  per  day  on  staff  gage:  July  8-10  and  July  81  to 
ABC.a3. 
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QUA  CBESK  VEAB  SOVYSA.  V.  T. 

Location.— About  400  feet  above  Delaware,  Lackawanna  dc  Western  Railroad  bridge 
and  half  a  mile  below  gaging  station  formerly  maintained  at  Sonyea,  Livingston 
County. 

Drainagb  abea. — 74  square  miles  (measured  on  topographic  maps/. 

Records  available. — August  29, 1915,  to  October  31, 1917^  when  station  was  discon- 
tinued.   July  22, 1910,  to  December  31,  1912,  at  former  station  at  Sonyea. 

Gaoe. — Staff,  in  two  sections;  inclined  section  graduated  from  3.0  to  6.0  feet;  vertical 
section  graduated  from  6.0  to  17.0  feet;  read  by  Fred  Mott  and  Mrs.  Roee  Feathere. 

DiscHABQE  MEA8UBEMENT8. — Made  from  footbridge  at  gage  or  by  wading. 

Channel  and  control. — Gravel,  probably  fairly  permanent. 

Extremes  op  discharge.— 1915-1917:  Maximum  stage  recorded,  13.15  feet  at  7  a.  m. 
March  28,  1916  (discharge  not  determined);  minimum  stage  recorded,  3.8  feet 
several  times  during  October,  1916  (discharge  practically  zero). 

IcEl^ — Stage-dischai^e  relation  affected  by  ice.  Observations  of  stage  suspended 
during  winter. 

Accuracy. — Stage-dischaige  relation  probably  permanent;  affected  by  ice  during 
laige  part  of  the  period  December  to  March.  Rating  curve  well  defined  between 
1  and  350  second-feet  and  fairly  well  defined  between  350  and  1,300  second-feet. 
Gage  read  to  half-tenths  twice  daily.  Daily  didcharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table.    Records  fair. 


Discharge  measurements  of  Keshequa  Creek  near  Sonyea,  N.  F.,  during  the  year  ending 

Sept.  30,  1917. 


Dste. 


Tan.   1»> 

Mar.    9 

30 

80 

May  25 


Made  by— 


E.  D.  Bmdiard 
O.  W.  HartweU 

....do 

....do 

E.  D.  Buicliard 


Oa«e 
height. 


Fed. 
4.00 
4.80 
6.15 
6.12 
4.95 


Dis- 
charge. 


14.2 
65.8 
9a4 
88.7 
02.2 


Date. 


Made  by- 


May  25  E.  D.  Borchard. 
June  21   do ,. 

21  , do 

Aug.    I'C.C.Covert 

24    C.S.DeOolyer.. 


Qa«e 
height. 


Frfi. 
4.05 
4.80 
4.79 
4.20 
4.12 


Dis- 
charge. 


8ee.-ft. 
6L0 
53.0 
6L8 
11.6 
5.72 


a  MeasuToment  made  throu^  complete  loe  cover. 

Daily  discharge^  tn  second-feet,  of  Keshequa  Creek  near  Sonyea,  N.  Y.^for  the  periods  Oct, 
1  to  Dec,  SI,  1916,  and  Aug.  1  to  Oct.  SI,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Aug. 

Sept 

Oct. 

Day. 

- 

Nov. 

4.5 
3.9 
3.0 
5.3 
4.5 

5.3 
4.5 
4.5 
5.3 
7.9 

10 
10 
S.7 
10 
12 

Dec. 

Aug. 

Sept. 

Oct. 

1    ..  .  . 

8.0 
1.5 
1.5 
1.5 
1.5 

0 
0 
0 
0 

0 
0 
0 
.8 
0 

L5 
L5 
1.5 
1.5 
3.0 

4.6 
&3 
4.5 
5.3 
4.5 

4.5 

4.5 
6.3 
4.5 

8.7 
14 
14 
14 
15 

15 
15 
15 
15 
15 

14 
15 
15 
12 
10 

22 
21 
10 
12 
19 

12 

10 
9.3 
9.3 

10 

12 
16 
14 
21 
10 

14 
19 
37 
19 
16 

18 
27 
99 
49 
21 

19 
10 
10 
10 
12 

9.3 
15 
12 
19 
85 

80 
24 
20 
44 
22 

23 
20 
84 
22 
44 

16 

0 
0 
0 
0 
.2 

0 
.8 
1.5 
L5 
1.5 

1.6 
1.5 
1.5 
3.0 
1.5 
1.5 

10 
14 
12 

a7 

10 

8.7 
8.7 

12 

14 

10 

10 
10 
21 
30 
30 
28 

14 
10 
10 
10 
10 

11 

10 

10 
5.3 
8.7 

7.0 
&3 
4.9 
S.7 

19 

23 

12 
10 
9.3 
14 
30 

19 
10 
12 
10 
9.3 

7.0 

a? 

9.3 

a? 

9.8 

47 

2 

17 

27 

3   

18 

23 

4 

19 

05 
164 

71 

5 

20 

6 

21 

7   

22 

45 

8 

23 -. 

24 '.. 

78 

9  

369 
714 

329 
349 

aoo 

851 
S38 
181 

10 

25 

11 

20 

12 

27 

13    

28 

14 

29 

16 

30 

31 

NoTB.~No  record  Apr.  1  to  June  30,  owing  to  unreliable  gage  readings. 
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Monthly  ditcharge  ofKahiqxM  Creek  near  Sonyea,  N,  Y.,for  the  periods  Oct.  1  to  Dec.  SI, 
1916,  and  Aug.  1  to  Oct.  SI,  1917. 

[Drainage  area,  74  square  mfles.] 


Month. 

Discharge  in  seoond-feet. 

Bun-off 
(depth  in 
ine&s  on 
drainage 

area). 

ICazimiixn. 

'mt^imffin- 

Mean. 

Per 
square 
mile. 

(Vtobcr 

1916. 

3.0 
12 
30 

0 
L5 

8.7 

a832 
5.26 
14.9 

a  Oil 
.071 
.201 

a  013 

Nfmmbcr . 

.079 

DttBnbBr 

.232 

1917. 

AQrQ5t     , 

99 
851 

4.9 
7.0 
9.3 

12L4 
19.2 
146 

.168 
.259 
1.97 

.19 

(wSwnbW... 

.29 

og^"."" 

2127 

OAMADIOX  LAZB  0T7TLBT  VEAB  HEMLOCK,  V.  T. 

Location  . — ^At  foot  of  Canadice  Lake,  LivingBton  County.  Outlet  flows  into  Genesee 
Biver  through  Canadice  Lake  Outlet  and  Honeoye  Creek. 

Drainage  absa. — 12.6  square  miles,  of  which  1.0  square  mile  is  lake  surface. 

Rbcobob  atailabls. — ^April,  1903,  to  September  30, 1917. 

Gaob. — Hook,  in  channel  above  weir. 

Cbannbl  and  contbol. — Outflow  is  measured  over  a  standard  thin-edged  weir  witn 
a  5^>ot  crest  and  two  end  contractions  so  ananged  with  needle  timbers  at  the  ends 
that  the  length  may  be  increased  to  14.96  feet.  No  end  contractions  during  high 
water.  The  weir  crest  stands  3.14  feet  above  the  stream  channel,  which  is  arti- 
ficial with  a  plank  bottom  and  vertical  sides,  and  the  crest  is  never  submerged 
by  back-water.  Two  additional  rectangular  gates,  each  one  foot  square  with 
three  complete  contractions  and  a  fourth  incomplete  contraction  at  the  bottom. 

lex. — Stage-discharge  relation  not  affected  by  ice  as  the  pool  above  the  weir  is  free 
from  ice  throughout  the  winter. 

DiVEBsiONs. — ^No  water  is  diverted  from  Canadice  Lake  above  the  station. 

Rbotjlation. — Outflow  of  lake  is  regulated  by  bulkhead  and  gates  at  dam  above  weir. 

AccuRACT. — Stage-discharge  relation  permanent.  Rating  curve  used  is  expressed  by 
Francis  formula.  Corrections  are  made  for  velocity  of  approach  for  high  stages. 
Gage  read  to  hundredths  once  daily.    Records  good. 

GoopBBATiON. — Data  collected,  computed,  and  furnished  for  publication  by  the  city 
engineer  of  Rochester. 

MonUdy  dttcharge  of  Canadice  Lake  Outlet  near  Hemlock,  N.  T:,  for  the  year  ending 

Sept.  SO,  1917. 


Mcnth. 


Heandi»- 


eieratioo 
of  lake 
above 

kfv  water 
mark. 


JConth. 


Mean  dis- 
charge. 


Mean 

elevatioQ 

oflake 

abore 

low-water 

mark. 


October... 
NoTcnbeF. 
Deoembcr. 
lumary... 
Mvoary.. 
Kirdi..... 
Avril 


Stc-feet. 
a006 
2L066 
&634 
&684 
&934 
1&289 
2&572 


Fut. 
L328 
L269 
.946 
.965 
L032 
2.144 
2.028 


M»y 

June 

July 

August 

September 

The  year. 


Sec-ftet. 
13.170 
2a  156 
22.756 
4.197 
3.320 


Fut. 
2.211 
2.287 
2.608 
2.185 
1.788 


9.906 


L728 


KoiL— Tsmbial  water  sortioe  for  year  was  0.25  foot  higher  than  that  for  the  previous  yeox.  oorrespond- 
3  cubic  feet,  or  a  discharge  of  0.238  seoond-feet  for  the  year.   This  correction 


iffBcdtoUia above  mean  for  Uie  year  i^ves  10.146  seoond-feet. 
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SURFACE   WATER  SUPPLY,  1917,  PART  IV. 


0WA800  LAKE  OTTTLST  HXA&  AXTBUBV,  V.  T. 

Location. — On  the  farm  of  Charles  H.  Pearce,  2  miles  below  center  of  Aubunif 
Cayuga  County,  and  3}  miles  below  State  dam  at  outlet  of  Owasco  Lake. 

Drainaob  area. — ^206  square  miles  (measured  on  topographic  maps). 

Records  AVAiLABLE.—November  17, 1912,  to  September  30,  1917. 

GAOE.^Ourley  water-stage  recorder  in  a  concrete  shelter  on  left  bank,  on  the  farm  d 
Charles  H.  Pearce.   Recorder  inspected  by  Charles  H.  Pearce. 

DiBOHAROB  MRASXTREMENTS.—Made  by  wadiug  directly  opposite  the  gage,  or  from  a 
cable  at  same  section. 

Channel  and  control.— A  low  concrete  control  has  been  constructed  about  15  feet 
below  the  gage.  Crest  of  control  is  1  foot  wide  and  the  slopes  of  both  upstream 
and  downstream  faces  are  } :  1.  A  small  horizontal  apron  built  on  a  level  with  the 
bed  of  the  stream  extends  down  stream  2}  feet  from  toe  of  dam.  Mean  elevation 
of  the  left  end  of  the  dam  for  a  distance  of  50  feet  is  gage  height  1.28  feet;  the  re- 
maining 50  feet  of  the  crest  of  the  dam  is  at  a  gage  height  2.13  feet. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
3.47  feet  from  8.15  to  8.30  a.  m.  June  30  (dischaige,  1,070  second-feet);  minimum 
stage  not  recorded. 

1912-1917:  Maximum  stage,  6.4  feet  during  period  March  25-30,  1913,  deter- 
mined by  leveling  from  flood  marks  (dischaige,  2,750  second-feet);  Tninimiim 
stage,  from  water-stage  recorder,  1.41  feet  at  1  a.  m.  October  15,  1915  (dischaige, 
5.6  second-feet). 

IcB. — Stage-discharge  relation  seldom  affected  by  ice. 

Diversions. — ^An  average  flow  of  about  10  second-feet  is  pumped  from  Owasco  Lake 
for  the  municipal  water  supply  of  the  city  of  Auburn.  Proportion  returning  to 
stream  above  the  gaging  station  is  not  known. 

Regulation. — ^Large  diurnal  fluctuation  in  flow  during  low-water  periods  due  to  op- 
eration of  mills  in  the  city  of  Auburn ;  seasonal  flow  regulated  at  the  State  dam. 

Accuracy. — Stage-discharge  relation  permanent;  not  affected  by  ice  during  year. 
Rating  ciirve  well  defined  between  1  and  1,700  second-ieet.  Operation  of  the 
water-stage  recorder  satisfactory  throughout  year,  except  during  periods  indicated 
in  footnote  to  daily-dischaige  table.  Daily  discharge  ascertained  by  averaging 
the  hourly  dischaige.  Records  excellent  except  for  periods  of  no  gage-height 
records  and  when  there  was  leakage  under  control.  See  footnote  to  daily-disdiaige 
table. 

Ditcharge  measuremenU  of  Owasco  Lake  outlet  near  Auburn,  N.  IT.,  during  the  year 

ending  Sept,  SO,  1917, 

[Made  by  E.  D.  Bnrchard.] 


Date. 

hS^t. 

Db. 
charge. 

Date. 

be^t. 

&.\      ^ 

hS^t 

Dfc. 
Qhazse. 

Nov.O. 

Feet. 
2.16 
1.60 
2.00 

Sec-ft, 
173 
67.2 
138 

Nov.9 

Feet. 
2.12 
2.18 

aee.'ft.l 

lAO     Feb.  5 

Feet. 
2184 
2.63 

^•^& 

NoT.O 

Nov.  13 

156     May  16 

359 

NoT.O 
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DmlfAt^ar^  in  »ee(md'feet,  qf  Owaaco  Lake  ouilU  near  Aubwnt  N,  Y.,for  ihe  year 

ending  Sept.  SO,  1917. 


Dty. 

Oct. 

Nov. 

Dee. 

Jan. 

peb. 

Iftt. 

Kv^: 

May. 

Jtme. 

July. 

Auf. 

8n>t. 

1 

38.0 
103 

MLO 
100 

98.8 

90.1 
80.1 
57.0 
103 
8S.8 

91  6 

95.7 
80.7 
88.8 
102 

lao 

81.8 
07.0 
70.8 
09.3 
82.1 

91.0 
24.9 
112 
87.1 
83.0 

90.3 
82.9 
75.3 
66.1 
97.4 

88.5 

87.3 
88.3 
82.0 
71.5 

50.2 
90.8 
85.2 
122 
68.4 

96:5 
90.1 
55.0 
106 
98L8 

96.5 
93.0 
87.9 
82.5 

58.7 

108 
98.2 
93.3 
97.9 

102 

87.7 
75.1 

113 

107 

102 

103 

109 
97.0 
69.3 
84.7 

117 

108 

101 

114 
91.5 
75.4 

104 
112 
109 
92.2 
119 

116 
89.4 
116 
119 
118 

130 
120 
130 
120 
147 

175 
173 
161 
165 
158 

163 
158 
152 
181 
177 

178 
158 
172 

758 
776 
787 
830 
814 

836 

836 
824 
811 
807 

780 
761 
730 
723 
685 

686 
704 
671 
644 
634 

501 
545 
454 
855 

294 

350 
348 
398 
380 
356 

839 
324 
807 
303 
313 

323 
342 

366 
404 
397 

374 
360 
334 
351 
335 

341 

448 
434 

402 
401 
407 

406 
447 
551 
745 
760 

855 

90S 
859 
805 

926 

919 
899 

854 
825 

696 
599 

579 
573 
562 

506 

493 
495 
394 
273 

286 
346 
425 
419 
418 

397 
357 
320 
305 
262 

234 

232 
222 
220 
237 
260 

'■'i76* 
197 

194 
214 
222 
211 
242 

235 
236 
232 
223 
236 

188 
229 
211 
221 
253 
270 

278 

1 

248 

a 

241 

4 

255 

s 

«. 

242 
234 

7 

230 

^ 

245 

1 

245 

10 

247 

u 

941 

n, 

92.5 

236 

0 

228 

H 

221 

IS 

217 

IJ. 

189 

17 

275 
270 
282 
291 

317 
364 
444 
543 
633 

704 
738 
791 
807 
755 
771 

212 

11 ' 



203 

W 

207 

» 

169 

164 
171 
166 
162 
209 

184 
169 
160 

207 

n 

198 

a... 

180 

» 1 

840 
318 
842 
377 
390 
432 

677 
663 
658 

726 
914 
918 
939 
941 

182 

J4 

197 

fi 

185 

« 

181 

17 

177 

% 

176 

S 

186 

30 

174 

S 

92.4 

Nor.— Daring  November  a  leak  was  discovered  mider  the  control,  dlschar^ng  between  20  and  25  second- 
toet  This  was  assumed  to  have  started  Octoberl2.  The  leak  was  repaired  November  5.  Daily  discharge 
Oct  31  to  Nov.  4  Inchides  this  leakage.  Uean  discharge  estimated  (or  (ollowfaig  periods  because  recordec 
VIS  aot  in  operatian:  Oct.  13-30, 83.0  second-feet;  Jan.  IMl,  135  seocnd  feet;  Feb.  1-5, 155  second-feet;  Feb. 
U-U^  160  seoood-feet;  March  9-16»  220  second-feet;  May  17-25,  340  second-feet;  June  15-22,  740  second-feet; 
Aoc.  M3, 230  seoood-feet.  Discharge,  July  31  and  Aug.  31,  estimated. 


UofM^  discharge  of  Otoasco  Lake  ouUet  near  Auburn^  N.  F.,  for  the  year  ending  Sept. 

SO,  1917. 


[Drainage  area  206  square  mfles.] 

Discharge  in  seoond-feet 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

lynnltniim. 

Mean. 

Per 

square 
mile. 

Oetdbr....                                          

103 
122 
117 

84.4 
79.4 
912 

126 

164 

358 

639 

348 

693 

469 

225 

215 

0.410 

.385 

.467 

.613 

.796 

1.74 

3.10 

1.69 

8.36 

2.28 

L09 

L04 

a  47 

NoSSbi::"  ■:::::::::::::::::::::::::::::::: 

•10.0 
k65.0 
too.  4 

.43 

Dtoamber 

.53 

iunarv 

.71 

W)rS^:: ::::::::::::::::::::::::::::: 

209 

807 
836 
432 
941 
920 

.83 

iimS!7:::::::::::::::::;:::::::::::::;:::::. 

152 
294 
308 
401 

»220 
176 

»174 

2.01 

Atrt 

3.46 

£y.:::,                              . 

1.96 

joi   ::  :* : : 

3.75 

July.  .:: ::::::::::::::::::::::::: 

2.63 

kmm. 

1.26 

sjtSbi::;:     :::::::;:::::;:::::::::::::. 

278 

1.16 

TVyMr 

941 

10.0 

291 

L41 

19.19 

a  Estimated. 


ft  Sunday. 
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SURFACE  WATER  SUPPLY,  1917,  PART  IV. 


WX8T  BBAVOH  OF  OVOHDAOA  OBSBK  AT  SOUTH  OVOVDAGA,  V.  T. 

Location. — ^At  highway  bridge  in  South  Onondaga,  Onondaga  County,  about  1} 
miles  above  mouth  of  creek'and  about  10  miles  above  Syracuse. 

Drainagb  abea.— 20.8  square  miles  (measured  on  topographic  maps). 

Records  available. — August  22,  1916,  to  September  30,  1917. 

Gage. — Staff  on  downstream  side  of  right  abutment  of  bridge. 

DiscHABGB  MEASUREMENTS. — ^Mado  from  bridge  or  by  wading. 

Channel  and  control. — Fine  and  coarse  gravel;  probably  shifting. 

Extremes  op  stage. — Maximum  stage  recorded,  2.86  feet  at  7.05  a.  m.  March  12; 
minimum  stage  recorded,  0.90  foot  at  6.45  p.  m.  September  24  and  6.35  a.  m. 
September  25. 

Ice. — Stage-discharge  relation  probably  affected  by  ice. 

Data  inadequate  for  determination  of  discharge. 

Discharge  mtasvremenU  of  West  Branch  of  Onondaga  Creek  at  South  Onondaga^  N,  F., 
during  the  year  ending  Sept,  SO,  1917, 


Date. 

Made  by- 

b^^t. 

Dis- 
charge. 

Date. 

Made  by- 

a. 

Dta- 
cbarge. 

Oct.  80 
30 

E.  D.  Burchard 

do 

Feet, 
1.22 
1.20 

8ee,'fl, 
8.83 

May  15 
June  13 

E.  D.  Burchard 

O.W.HartweU 

Feet. 
1.27 
1.86 

94.6 

Daily  gage  Jieightf  infect,  of  West  Branch  of  Onondaga  Creek  at  South  Onondaga^  N.  F., 
for  the  year  endtng  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

lane. 

July. 

Aug. 

8«pt. 

1 

1.13 

1.11 

1.1 

1.06 

1.06 

1.04 
1.04 
1.04 
1.05 
1.08 

1.03 
1.03 
1.13 
1.28 
1.15 

1.09 
1.13 
1.09 
1.15 
1.17 

1.36 
1.19 
1.15 
1.10 
L16 

1.19 
1.11 
1.10 
LOO 
1.16 
1.10 

1.86 
1.23 
1.2 
1.16 
1.36 

1.27 
1.19 
1.18 
1.21 
L28 

1.22 
1.17 
1.17 
1.20 
1.25 

1.18 
1.19 
1.25 
1.25 
1.29 

1.26 
1.17 
1.34 
1.45 
1.29 

1.19 
1.19 
1.23 
1.22 
1.31 

1.27 
1.24 
1.21 
1.24 
1.34 

1.28 
1.22 
1.23 
1.24 
1.32 

1.8 

1.29 

1.23 

1.2 

1.19 

1.12 
1.14 
1.23 
1.22 
1.19 

1.2 

1.18 

1.22 

1.28 

1.26 

1.25 
1.31 
L44 
1.36 
1.24 
1.21 

........ 

1.39 
1.4 

i.a 

2.3 

2.66 

2.07 

1.83 

1.68 

1.64 
1.87 
1.78 
1.50 
1.69 

1.87 

1.89 
2.14 
2.50 
2.09 

2.13 
2.13 
2.14 
2.09 
1.85 
1.75 

1.92 
2.0 
2.01 
1.77 
1.50 

1.75 
1.91 
1.71 
1.60 
1.52 

1.48 
1.49 
1.47 
1.43 
1.42 

1.42 
1.39 
1.37 
1.39 
1.54 

1.47 
1.36 
1.34 
1.34 
1.29 

1.32 
1.38 
1.31 
1.27 
1.38 

1.86 
1.34 
1.80 
1.27 
1.53 

1.69 
1.54 
1.44 
1.39 
1.33 

1.33 
1.49 
1.34 
1.29 
1.26 

1.25 
1.28 
1.24 
1.21 
1.54 

1.37 
1.44 
1.44 
1.37 
1.34 

1.28 

1.3 

1.32 

1.81 

1.59 

1.38 

1.37 
1.33 
1.30 
1.28 
1.30 

1.38 
2.06 
2.07 
1.65 
1.51 

1.52 
1.42 
1.33 
1.29 
1.28 

1.41 
1.29 
1.25 
1.26 
1.36 

1.33 
1.22 
1.16 
1.39 
1.42 

1.87 
2.37 
1.64 
1.68 
1.55 

1.54 
1.56 
1.38 
1.38 
1.27 

1.28 
1.21 
1.19 
1.28 
1.31 

1.29 
1.26 
1.82 
1.33 
1.48 

1.45 
1.27 
1.22 
1.21 
1.16 

1.16 
1.14 
1.12 
1.09 
1.08 

1.06 
1.07 
1.12 
1.10 
1.07 
1.08 

1.01 
1.01 
1.00 
1.00 
1.00 

.99 
.99 
.97 
1.04 
1.08 

1.01 
.96 
.96 
1.18 
1.06 

.99 
LOl 
.98 
.97 
.06 

.99 
.97 
.96 
1.04 
.06 

.96 
.97 
.96 
1.18 
1.05 
1.01 

1  06 

2 

l.OS 

3 

l.(H 

4             

96 

5 

.97 

8 

1.02 

7 

.99 

8 

1.02 

9 

98 

10           

1  04 

11 

•96 

12 

.98 

13              

•97 

14 

•  95 

15 

.95 

10 

•05 

17 

1.02 

18 

LOl 

19    

95 

20 

.99 

21 

.96 

22 

•94 

23 

.94 

24 

92 

25 

.91 

26 

.08 

27 

.97 

28 

1  08 

29 

1.01 

30 

LIO 

31 

NoTB.— Observations  auspended  becaoae  ot  ice,  Jan.  1  to  Mar.  6. 
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BLACK  RIVXR  HEAR  BOOWILLK,  V.  T. 

Location. — ^At  highway  bridge  about  1  mile  above  mouth  of  Sugar  Biver,  2  miles 
northeast  of  Boonville,  Oneida  County,  and  2  miles,  by  river,  downstream  from 
Hawkinsville. 

Drainage  a&ka. — 303  square  miles  (measured  on  topographic  maps). 

RscoBDs  AVAiuLBLE. — ^February  16,  1911,  to  September  30,  1917. 

Gaoe. — Chain  near  center  of  left  span,  downstream  side  of  bridge;  staff  gage  on  right 
abutment  used  for  high-water  readings;  read  by  W.  D.  Charbonneau. 

DiscHASOE  MEASUREMENTS. — ^Mado  ftom  a  cable  about  half  a  mile  above  gage  or  by 
wading  near  the  cable. 

C&ANNEL  AND  CONTROL. — Rough  and  fuU  of  boulders;  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.8  feet  at  4 
p.  m.  June  12  (discharge,  5,240  second-feet);  minimum  stage  recorded  3.02  feet 
at  4  p.  m.  August  5  (discharge  28  second-feet). 

1911-1917:  Maximum  stage  (determined  by  leveling  from  flood  mark)  about 
12.5  feet  during  night  of  March  28,  1913  (discharge,  about  10,000  second-feet); 
minimum  stage  recorded,  3  feet  at  8  a.  m.  September  29  and  November  8, 1913, 
and  October  8,  1914  (discharge,  27  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation  and  diversion. —The  State  dam  at  Forestport,  about  8  miles  upstream, 
provides  a  reservoir  with  a  capacity  of  about  2,000,000,000  cubic  feet.  Water 
is  diverted  from  this  reservoir  during  the  navigation  season  through  the  Forest- 
port  Feeder,  flowing  west  to  a  basin  in  Boonville.  The  Black  River  canal  flows 
north  from  this  basin  entering  Black  River  at  the  foot  of  Lyons  Falls.  A  spillway 
from  the  basin  overflows  into  Mill  Creek,  a  tributary  of  Black  River.  Water  flowing 
through  these  two  channels  returns  to  the  river  below  the  gaging  lotion,  thus  pass- 
ing around  it.  The  Black  River  canal  also  flows  south  from  Boonville,  passing  out 
of  the  Black  River  drainage  and  entering  the  summit  level  of  the  Erie  canal  (or 
Barge  canal)  at  Rome. 

Occasional  discharge  measurements  have  been  made  at  three  points  to  indicate 
the  distribution  of  the  diverted  water.  The  water  entering  Boonville  through 
the  Forestport  Feeder  has  been  measured  at  the  highway  bridge  about  1  mile 
northeast  of  Boonville.  During  October,  1915,  two  water-stage  recorders  were 
installed  on  this  canal  to  obtain  a  continuous  record  of  flow,  which  is  published 
as  a  separate  station  ''Forestport  Feeder  near  Boonville,  N.  Y.''  The  water 
flowing  north  from  the  basin  through  the  Black  River  canal  has  been  measured 
at  the  highway  bridge  just  below  the  lock  into  this  canal  near  the  railroad  station. 
The  water  flowing  south  from  the  basin  has  been  measured  at  a  private  farm 
bridge  about  1  mile  southeast  of  Boonville.  During  September,  1915,  two  water- 
stage  recorders  were  installed  on  this  canal  to  obtain  a  continuous  record  of  the 
flow,  which  is  published  as  a  separate  station,  ''Black  River  canal  (flowing 
south)  near  Boonville,  N.  Y.*' 

ioorRACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
a  large  part  of  the  period  December  to  March,  inclusive.  Rating  ciurve  well 
defined  between  35  and  2,800  second-feet  and  fairly  well  defined  between  2,800 
and  4,500  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  good, 
except  for  periods  when  the  stage-discharge  relation  was  affected  by  ice,  for  which 
they  are  fair. 
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Discharge  meantremenU  of  Black  Bivet  near  BoonvUUt  N,   Y,,  during  the  year  emUiig 

Sept  SO,  1917, 


Date. 

ICadaby- 

kia^t. 

durge. 

Date. 

Made  by— 

Gai^ 
height. 

Db- 
charge. 

Jan.  lla 

A.  H.  Davis(ui 

Fed. 
6.37 
5.24 

Stc-ft. 
344 
301 

Mar.  9b 
June  4 

A.  H.  Davison 

Feei. 
6.  AS 
6.85 

^4 

Feb.  106 

do 

O.W.Hartwell 

665 

«  Measurement  made  through  incomplete  ice  cover. 
b  Measurement  made  through  complete  ice  cover. 

Daily  discharge ,  in  second-feet,  of  Black  River  near  Boonville,  N.  F.,  for  the  year  ending 

Sept,  SO,  1917, 


Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1. 
2. 
3 
4. 
6. 

6. 

7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

96. 
27. 
28. 
29. 
30. 
31. 


335 
352 
305 
262 
205 

194 
145 
111 
97 
78 

90 
111 
127 
164 
184 

216 
227 
194 
250 
490 

680 
736 
605 
410 
305 

805 
275 
288 
205 
184 
205 


194 
335 
490 
580 
535 

835 
194 
164 
136 
184 

194 
184 
194 
216 
194 

184 
194 
205 
127 
66 

72 

90 

194 

920 

1,040 

855 
450 
227 
490 
1.740 


2,740 
2,380 
1,460 
1,060 
1,140 

1,870 
1,460 
1,290 
1,210 
1,140 

990 
795 
735 
605 
535 

$00 
460 
440 
420 
400 

840 
360 
420 
360 
320 

800 
800 
260 
260 
800 
260 


300 
2S0 
260 
280 
300 


320 
380 
440 

840 
820 
550 
850 
1,200 

1,000 
910 
900 
850 
750 

750 
850 
800 
800 
800 

800 
800 
750 
700 
650 
650 


600 
550 
550 
480 
420 

400 
380 
360 
320 
300 

300 
280 
260 
240 
220 

240 
200 
190 
180 
170 

170 
170 
170 
150 
140 

190 
500 
700 


500 
700 
750 
600 
500 

460 
460 
480 
380 
400 

600 
700 
800 
700 
,  750 

750 
600 
560 
420 
280 

800 
380 
500 
950 
1,800 

1,900 
1,800 
1,800 
1,840 
2,160 
2,880 


3,620 
3,880 
4,010 
8,490 
2,740 

2,740 
2,860 
2,620 
2,500 
2,160 

1,370 
920 
735 
680 
605 

630 

795 

1,060 

1,370 

2,500 

8,880 
4,410 
4,010 
3,620 
8,360 

4,010 
4,010 
2,980 
2,050 
1,210 


855 

920 

990 

1,210 

1,200 

1,140 

1,210 

990 

920 

1,060 

1,210 

1,290 

1,060 

920 

920 

795 
735 


606 

580 
680 
020 
605 
1,940 

2,880 
2,620 
2,270 
2,050 
1,940 
1,540 


855 
580 
605 
580 


1,210 
1,840 
2,380 
2,860 
3,490 

4,140 
5,100 
4,960 
4,540 
4,010 

2,620 

1,460 

855 

535 

535 

735 
990 
795 
680 


795 


735 
990 


1,290 

1,460 

1,140 

855 

680 

490 
370 
335 
205 
154 

250 
680 
490 
470 
390 

450 
806 
174 
111 
66 

119 
164 
127 
97 
90 

66 
59 
72 
68 
70 
53 


56 
52 
49 
40 
81 

83 
86 
63 
145 
205 

216 
127 
111 
104 
84 

72 
97 
111 
119 
111 

97 

119 

490 

2,980 

2,380 

796 
835 
250 
390 
630 
855 


680 
450 
870 
238 
184 

184 
174 
205 
174 
111 

90 
84 
56 


97 
90 
65 
66 
49 

90 
111 
127 
97 
84 

78 
59 
84 
53 


NoTK.— Discharge,  Deo.  16  to  Mar.  28  estimated,  because  of  ice,  from  discharge  measurements,  weather 
records,  and  study  of  gage-height  graplu 


Digitized  by 


Google 


STREAMS  TRIBUTARY  TO  LAKE  ONTARIO. 


81 


MonMf  di9d»mge  o/Blad:  River  near  BoonvUle,  N.  Y.,  for  the  year  ending  Sept,  SO,  1917. 
(Drainage  area,  303  square  miles.) 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


October 

November. .... 

DeoBinber 

Jtnoary 

FibmarT. 

If  .f  nil 

wron......... 

g;::::::::; 

WMl 

Wy 

August ... .  . 

Sepltfiiber..... 
The  year 


735 
1,740 
2,740 
1,200 

700 
2,860 
4,410 
2,020 
5,100 
1,4«0 
2,080 

080 


78 
66 
260 
260 
140 
280 
606 
580 
450 
53 
81 
49 


267 

866 

704 

625 

315 

8B8 

2,400 

1,100 

1,710 

365 

861 

144 


a883 
1.21 
2.63 
2.06 
1.04 
X05 
&22 
3.08 
5.64 
1.20 
LIO 
.475 


1.02 
L35 
8.02 
2.38 
LOS 
8.40 
0.17 
4.68 
&29 
L38 
L37 
.53 


5,100 


31 


703 


X63 


36.62 


Nob.— Water  diverted  past  this  station  by  the  Forestport  feeder  is  not  included  in  the  above  table. 
BLAOS  BIVXR  AT  BLACK  RIVER,  V.  T. 

Location. — ^About  one-fourth  mile  below  concrete-arch  highway  bridge  and  power 
plant  of  Northern  New  York  Utilities  Co.  and  three-fourths  mile  below  village 
of  Black  River,  Jefferson  County. 

Draixaoe  ar£A. — 1,870  square  miles  (measured  on  topographic  maps). 

RscoBoe  AVAiiiABLB. — ^March  24  to  September  30,  1917. 

Gage. — Vertical  staff,  in  two  sections,  spiked  to  large  cedar  tree  on  left  bank  about 
one-fourth  mile  below  highway  bridge;  read  by  Erwin  W.  Hart. 

DucHAROE  MBASxmBMENTS. — ^Made  from  cable  about  100  yards  above  gage. 

Channel  and  control. — Solid  rock. 

ExTRBUES  OF  DISCHARGE. — Maximum  stage  recorded  during  period  of  record,  13.4 
feet  from  6  p.  m.  April  4  to  7  a.  m.  April  5  (discharge,  19,300  second-feet);  mini- 
mum stage  recorded,  1.05  feet  at  2.45  p.  m.  July  29,  when  a  current-meter  meas- 
urement was  made  (discharge,  about  16  second-feet). 

IcE.—Stage-dischaige  relation  probably  not  affected  by  ice. 

Regulation. — Seasonal  distribution  of  flow  is  regidated  by  Beaver  River  flow,  Ful- 
ton Chain  lakes,  Forestport  reservoir  and  other  storage  reservoirs  in  the  upper 
portion  of  the  drainage  basin.  Some  diurnal  fluctuation  at  low  stages  due  to 
ndUs  and  power  plants  above  station. 

DivKisioNS. — ^Water  is  diverted  from  Black  River  into  Forestport  Feeder  at  Forest- 
port. A  portion  of  this  water  returns  to  river  through  various  spillways  and 
through  Black  River  canal  (flowing  north).  The  remainder  passes  out  of  the 
drainage  basin  through  Black  River  canal  (flowing  south) ;  the  record  at  the  station 
on  Black  River  canal  (flowing  south)  at  Boonville  indicates  the  amount  of  this 
diversion.  See  also  "Regulation  and  Diversion''  in  description  of  station  on 
Black  River  near  Boonville. 

ACCURA.CT. — Stage-discharge  relation  permanent.    Rating  curve  well  defined  be- 
tween 500  and  18,000  second-feet.    Oage  read  to  tenths  twice  daily.    Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.    Rec- 
y       ords  good  except  for  days  of  low  discharge,  for  which  they  may  be  poor. 
94446'— 19— W8P454 6 
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Discharge  measuremtnts  of  Black  River  at  Black  River y  N.  y.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

heS^. 

Dto- 
obarge. 

Date. 

Madeby- 

Qace 
be^t. 

oharee. 

Apr.    1 

A.  H.  Davlsoo 

Feet. 
ia78 
ia83 
12.66 
12.21 
1L96 
0.16 
5.83 
5.58 
3.88 

Sec-fi, 
12,600 
12,800 
17,300 
16,400 
15,300 
9,000 
3,460 
3,050 
1,150 

July  28 

29 
29 
29 
29 
Sept.  30 
30 

E.  D.  Burchard 

do 

Fea. 
8.87 
3.73 
3.72 
3.25 
3.11 
1.18 
3.33 
3.51 

Vtt 

do 

i!ooo 

6 

....do 

do 

I'oao 

7 

do. 

do 

'711 

7 

do 

do 

025 

11 
June  7 
July  14 

28 

do 

O.W.HartweU 

C.  C.  Covert 

do 

do 

do 

as.6 

7M 
857 

E.  D.  Burohard 

Daily  discharge^  in  second-feet,  of  Black  River  at  Black  River,  N.  Y.,for  the  year  ending 

Sept.  SO,  1917. 


Day. 


1. 
2. 
8. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 


Mar.      Apr.      May.     June.     July.      Aug.     Sept. 


12,600 
14,600 
17,300 
10,300 
19,000 

17,600 
15,800 
13,800 
12,000 
0,990 

9,170 
8,180 
7,2M) 
6,7CO 
6,010 

6,190 
5,030 

18 6,C30 

19 6,180 

20 1  6,880 

21 '  9,780 

22 ' ;  12,600 


13. 
14. 
15. 


10. 
17. 


23 
21. 
2J. 

26. 
27. 
28. 
20. 
30. 
31. 


),000 
15,800 
8,370  i  14,600 


10,600 
13.800  I 
17,300 
18, 100 
16,000 
14,100 


13,400 
11,500 
10,400 
9,370 
8,570 


7,990 
7,010 
8,180 

8,S70 

7,990 
7,010 
6,880 
6,180 
5,510 

5,350 
5,510 
5,070 
6,840 
5,350 

4,870 
4,870 
4,250 
3,950 
3,530 

3,670 
4,100 
4,250 
4,870 
5,510 

5,840 
5,840 
5,C70 
6,C70 
5,C70 
6,520 


6»700 
6,180 
5,360 
5,190 
4,250 

3,670 
3,530 
4,250 
5,510 
6,180 

7,610 
8,570 
9,170 
11.500 
11,500 

9,990 
8,180 
7,060 
6,010 
4,710 

4,100 
4,400 
4,710 
4,250 
3,530 

3,630 
3,120 
3,120 
2,800 
3,670 


4,560 
5,030 
4,710 
3,250 
3,250 

2,990 
2,730 
2.600 
2,250 
2,200 

2,360 
2,800 
3,530 
3,120 
2,340 

2,340 
2,120 
1,900 
1,790 
1,270 

1,470 
1,680 
1,680 
1.870 
1,470 

1,680 
1,470 
1,270 
880 
1,180 
1,180 


1,370 
1,180 
1,180 
1,180 
1,020 

1,020 

880 

778 

1,020 

1,270 

1,680 

1,790 

1,680 

846 

880 

950 
2,120 
1,680 
1,470 
1,470 

1,680 
2,340 
2,120 
2,600 
3,120 

3,670 
2,730 
2.3G0 
2,010 
1,900 
2,340 


2,340 
2,360 
2,800 
3,350 
2,600 

2,130 
1,680 
1,680 
1,870 
1,S70 

1,470 

1,470 

1,100 

845 

050 

197 
1,370 

880 
1,370 
1,270 

1,180 
1,270 
1,270 
1*270 

oao 

1,270 
1,100 
1,180 
1,100 
745 


Note.— Dally  dischargo  estimated  Apr.  8-10. 
Monthly  discharge  of  Black  River  ct  Black  River,  N.  Y.,for  the  year  ending  Sept.  SO,  1917. 
(Drainaso  area,  1, 870  square  miles.) 


Montb. 


AprU 

May 

June 

July 

August 

September 


Discharge  in  second-feet. 


MftTlnmni, 


19,300 
8,570 

11,500 
6,030 
3,670 
3,250 


Minimum. 


6,030 

3,630 

2,860 

880 

778 

620 


Mean. 


10,400 
6,860 
6,750 
2,330 
1,680 
1,470 


Per 
aquare 
mile. 


6.66 
3.13 
3.07 
L25 
.806 
.786 


Ron-off 
(deptb  In 
incbea  on 

drainage 
area). 


6L30 
3.61 
3.42 
1.44 
1.04 
.88 


Note.— See  "Regulation"  and  "Diversion"  in  station  description. 
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FOBS8TPORT  FEEDER  WEAB,  BOOWXLLK,  V.  T. 

LocATioK. — Slope  station  at  lower  end  of  feeder,  above  point  where  it  enters  the 
basin  at  Boonville,  Oneida  County. 

Rkcords  availablb. — Occasional  discharge  measurements  1900  and  1905-1915;  con- 
tinuouB  record  October  30, 1915,  to  September  30,  1917.  Data  published  also  in 
annual  reports  of  New  York  StiUe  engineer  and  surveyor  and  State  of  New  York 
Conservation  Commission. 

Gaoes. — ^Two  Gurley  seven-day  water-stage  recorders,  with  natural  scale  for  gage 
heights.  Gage  Xo.  1  is  at  downstream  end  of  left  abutment  of  steel  hig}iway 
bridge  in  village  of  Hawkinsville;  gage  No.  2  is  on  left  bank,  just  below  a  farm 
bridge  about  a  mile  above  the  basin  at  Boonville;  they  are  2.53  miles  apart. 
The  float  wells  are  1)  by  2  feet,  inside  dimensions,  and  the  bottoms  are  about 
1§  feet  below  normal  elevation  of  water  surface  in  canal.  These  gages  and  the 
two  in  the  Black  Biver  canal  (flowing  south)  near  Boonville  are  all  set  at  the 
same  datum;  recorder  at  gage  No.  1  inspected  by  Mrs.  Anna  Zwahlen;  that  at 
gage  No.  2  inspected  by  Charles  Nugent. 

DiscHAsoE  MEAsuKEMENTs. — ^Bfade  from  the  steel  highway  bridge  at  gage  No.  1  in 
Hawkinsville. 

DsTEBMiNATioN  ov  DI8CHABOE. — ^Daily  discharge  determined  by  use  of  Chezy 
formula.  The  coeflicient,  "C,"  is  computed  from  each  current-meter  measure- 
ment and  is  plotted  on  a  curve  showing  the  variation  of  '^  C  '*  through  the  season. 
A  smooth  curve  drawn  through  the  plotted  points  shows  the  coefficients  for  inter- 
vening days.  The  other  factors  in  the  Chezy  formula  are  obtained  from  gage- 
height  records  and  cross-eection  of  the  canal. 

IhvERsiONS. — One  spillway  takes  water  irom  the  Forestport  feeder  just  below  gage 
No.  2  and  a  second  spillway  takes  water  from  the  basin  in  Boonville.  Both 
discharge  into  Mill  Creek,  which  enters  Black  River  below  the  Boonville  gaging 
station.  No  spillway  between  gage  No.  1  and  gage  No.  2.  Other  spillways  in 
the  feeder  above  gage  No.  1  discharge  into  Black  River  above  the  gaging  station. 
Therefore,  this  station  indicates  the  total  amount  of  water  diverted  past  the  gaging 
station  on  Black  Biver  near  Boonville,  and  the  sum  of  this  record  and  the  record 
for  the  Black  River  near  Boonville  indicates  the  total  run-off  of  the  Black  River 
basin  above  these  gaging  stations. 

Regulation. — Flow  in  the  feeder  is  regulated  at  the  outlet  of  Forestport  reservoir. 

Ice. — ^No  flow  in  the  canal  during  the  winter  season. 

AccuEACT. — Records  good  except  for  days  on  which  discharge  varies  widely  from  the 
mean,  for  which  they  are  fair. 

DiMdiarge  measurements  of  Foreitportfeeder  near  Boonville,  N.  Y. ,  during  the  year  ending 

Sept,  SO,  1917, 


Dito. 

Made  by- 

o^^x 

DI». 
charge. 

Date. 

1 

Uadeby- 

Oace  height 
in  feet: 

Dis- 

Cage 
No.l. 

Gage 
No.  2. 

Gage 
NoTl. 

Gage 
NoTl 

Oct  12 
31 
31 
31 

June   2 
4 
13 

A.  H.  DsTisQd... 

E.  D.  Burchard. . 

d 

do 

do 

A.  H.  Davison... 

O.W.  Hartwell.. 

do 

.do 

3.321 

3.656 

3.M7 

3.532 

3.528 

3.325 

2.47 

2.40 

140 

L052 
1146 
2.138 
2.142 
2.130 
L885 

L14 

8ec,-fl. 
262 
288 
291 
290 
280 
278 
180 
185 
195 

July  13 
27 
27 

Aug.  15 
15 

Sept.   3 
26 
26 

C.C.  Covert 

E.D.  Burchard.. 

do 

do 

do 

C.C.  Covert 

E.  D.  Burchard. . 
do ^. 

3.10 

2.998 

8.016 

3.280 

3.280 

2.90 

8.045 

8.038 

1.842 

L742 

L746 

1.848 

1.844 

L66 

1.774 

1.766 

225 
225 
252 
251 
206 
216 
219 
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Daily  dUdutrge,  in  second-feet^  of  Foresttfort  feeder  near  BoonviUe,  N.  Y.yfor  Ae  yea 

ending  SepL  30 ^  1917, 


Day. 

Oct. 

Nov. 

June. 

July. 

Aug. 

Sept 

Day. 

Oct. 

Nov. 

June. 

July. 

Aug. 

Sept. 

1 

237 
232 
258 
245 
247 

250 
253 
255 
251 
255 

252 
253 
2C2 
245 
232 

293 
300 
303 
297 
291 

291 

286 
290 
287 
299 

300 
305 
311 

ISO 
180 
210 
193 
273 

287 
297 
330 
314 
302 

320 
195 
261 
286 
276 

265 
257 
260 
296 
289 

300 
294 
280 
280 
287 

269 
207 
254 
278 
280 

233 
245 
234 
228 
217 

212 
224 
231 
248 
238 

230 
231 
245 
246 
243 

225 
218 
227 
254 
246) 

221  1 
221  , 
233  i 
226 
233  1 
1 
241 
238 
230 
217  , 
229' 

16 

231 
238 
248 
257 
248 

229 
248 
M4 

256 
256 

250 
234 
276 
277 
277 
291 

263 
258 
251 
806 
3QB 

278 
293 
286 

276 
276 

282 
282 
277 
295 
295 

276 
276 
271 
261 
266 

246 
241 
245 
247 
256 

245 
244 
266 
241 
240 
244 

252 
250 
233 
228 
227 

233 

264 
230 
265 
229 

239 
217 
208 
227 
220 
214 

223 

2 

17 

22(1 

8 

18 

7M 

4 

19 

231 

5 

20 

235 

6 

21 

2U 

7 

22 

2X1 

8 

23 

232 

0 

24 

242 

10 

25 

231 

11 

26 

22S 

12 

27 

231 

13 

28 

24fi 

14 

29 

24a 

Ifi 

30 

25a 

31 

Note.— Discharge,  Nov.  14-30,  estimated  at  284  second-feet.    Feeder  dfy  from  December  to  Hay. 

Monthly  discharge,  in  second-feet^  of  Forestport  feeder ,  near  Boonvtlle^  N.  Y.yfor  the  year 

ending  Sept,  SO,  1917, 


Ifonth. 

ICaxImum. 

JU^ulDlJfll* 

Mean. 

October 

291 

311 

0 

0 

0 

0 

0 

0 

330 

300 

266 

254 

229 

251 

November 

280 

December 

0 

0 

0 

0 

0 

0 

ol50 

207 

212 

217 

0 

January ^ . . .  x .  x ......  x ............. . 

0 

Februfiiy 

0 

March 

0 

April 

0 

Ma™.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

0 

June .^ 

July 

270 
263 

August ,. 

233 

September 

233 

The  year 

330 

0 

129 

a  Estimated. 
BLACK  RIVER  CAKAL  (FLOWIVe  80T7TE)  VEAB  BOOWZLLB.  V.  T. 

Location. — Slope  station  in  summit  level  of  Black  River  canal,  near  Boonville, 
Oneida  County. 

Records  available. — Occasional  discharge  measurements  1900  and  1905-1915; 
continuous  record  September  16,  1915,  to  September  30, 1917. 

Gages.— Two  Gurley  seven-day  water-stage  recorders  with  natural  scale  for  gage 
.  heights;  they  are  1.81  miles  apart.  Gage  No.  1  is  on  right  bank  (opposite  tow- 
path)  about  50  feet  downstream  from  collector's  office  in  Boonville;  gage  No.  2 
is  on  right  bank  (opposite  towpath)  about  300  yards  above  Lock  70  and  60  yards 
above  spillway  from  the  canal  into  Lansing  Kill.  These  gages  and  the  two  gages 
in  the  Forestport  feeder  near  Boonville  are  set  to  the  same  datum.  Recorders 
inspected  by  Philip  Joynt. 

DiscHARGil  measurements. — ^Mado  from  the  steel  and  concrete  highway  bridge  in 
the  village  of  Boonville,  a  short  distance  below  gage  No.  1. 
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Determination  of  discharge. — Daily  discharge  determined  by  use  of  Chezy  foi^ 
mula.  The  coefficient  **C"  is  computed  from  each  current-meter  measurement 
And  plotted  on  a  curve  showing  the  variation  of  ''C"  through  the  season.  A 
smootil  curve  drawn  through  the  plotted  points  shows  the  coefficient  for  interven- 
ing days.  The  other  factors  in  the  Chezy  formula  are  obtained  from  gage-hei^t 
reauds  and  cross-section  of  canal. 

DnrKBSioNS. — ^No  diversions  between  gage  No.  1  and  gage  No.  2.  Records  obtained 
at  this  station  indicate  the  quantity  of  water  diverted  for  the  canal  from  the 
Black  River  basin  into  the  Mohawk  River  basin. 

RfiouiATioN. — Flow  in  canal  is  regulated  by  operation  of  spillway  and  sluice  gates 
at  Lock  70  and  also  by  dischaige  of  Forestport  feeder  into  the  basin  at  Boonville. 

Ice.— No  flow  in  canal  during  winter  season. 

Accuracy. — Records  good. 

DMarge  TruasuremerUs  of  Black  River  eanal  (flowing  south)  near  Boonville^  N.   Y,^ 
miring  the  year  ending  Sept.  SO,  1917. 


Gap  height 

Oiye  height 

Dtfe. 

Msdeby— 

Dte- 
charge. 

Date. 

ICadeby- 

Di»- 

charge. 

OaKO 

Oage 

Oage 

Oage 

No.l. 

No.  2. 

No.l. 

No.  2. 

Cot  13 

A.  H.  Davison... 

1.630 

tl85 

s..^ 

July  18 

C.C.  Covert 

1.52 

"«-& 

31 

£.  D.  Btnchard.. 

1.640 

1.090 

251 

26 

E.  D.  Burchard.. 

1.491 

1.126 

180 

50T.    1 

do 

1.680 

1.162 

257 

27 

do 

1.434 

1.074 

181 

1 

do 

L689 
1.708 

1.712 
1.168 

254 
254 

27 
Aag.l5 

do 

1.438 
1.432 

1.978 
.030 

178 

1 

do 

do 

180 

1 

do 

1.700 

1.160 

254 

15 

do 

1.440 

.040 

176 

23 

A.  H.Daviaan... 

1.240 

.830 

140 

15 

do 

1.428 

.940 

182 

hne   2 

O.W.HartweU.. 

LlOO 

167 

Septs 

C.C.  Covert 

1.181 

.545 

145 

5 

do 

1.600 

L266 

245 

26 

E.  D.  Burohard.. 

1.671 

1.110 

172 

12 

do 

.840 

.670 

140 

25 

do 

1.550 

1.106 

174 

Doi^  disdittrge,  in  second-feet,  of  Black  River  canal  (flowing  sofith)  near  BoonvillCy  N,  T"., 
for  the  year  ending  Sept,  SO,  1917. 


D«y. 

Oet 

Nov. 

Jdne. 

July. 

Aug. 

Sept 

Day. 

Oct. 

Nov. 

Jane. 

July. 

Aug. 

Bept 

1 

190 
185 
208 
903 
207 

206 
196 
207 
202 
205 

204 
197 
209 
191 
191 

251 
253 
254 
249 
241 

244 
244 
241 
244 
263 

244 
248 
255 
262 

130 
157 
170 
145 
211 

207 
229 
245 
236 
220 

244 
140 

197 
176 
185 
184 
196 

191 
183 
195 
186 
194 

180 
154 
190 
189 
193 

181 
173 
178 
180 
177 

178 
178 
176 
186 
178 

174 
176 
182 
187 
180 

151 
173 
175 
172 
161 

163 
165 
168 
160 
166 

173 
167 
169 
162 
168 

16 

192 
188 
200 
226 
225 

200 
213 
215 
215 
222 

228 
212 
236 
243 
234 
250 

192 

186 
177 

178 
180 

181 
179 
175 
182 
183 

182 

174 
189 
175 
169 
176 

183 

185 
181 
172 
176 

179 
177 
172 
173 
171 

165 
143 
141 
165 
164 
146 

162 

i 

17 

164 

s 

18 

168 

4 

19 

171 

S 

20 

160 

6 

21 

172 

7...  . 

22 

170 

S 

23  . 

177 
174 
177 

188 
184 
183 
181 
180 

171 
175 
166 

175 

• 

34 

ID 

26     ..     . 

U 

26  .. 

n 

27 

172 

u.... 

28 

174 

H ::;: 

29 

174 
181 

IS 

30*  '! 

31 

Kon.— Discharge  Nov.  15-^  estimated  at  166  seoood-ltet    Canal  dry  from  December  to  May. 
cbvgB  Jane  13-22  eatimated  at  190  second-feet 
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Monthly  diseharge,  in  seeand-feetf  of  Black  River  canal  (flowing  aouih) 
N,    F.,  for  the  year  ending  Sept.  30,  1917, 


BoonvilU, 


Month. 

Iff^Tfin^fn. 

Minimum. 

MCAIl. 

October 

2S0 
263 
0 
0 
0 
0 
0 
0 
245 

187 

181 

185 

210 

November 

205 

December 

0 
0 
0 
0 
0 
0 

aiao 

a  154 
141 
151 

J&nUETT 

Fpb'iMtfTr , , .                                                  .... 

March... 

April 

mbj!. :::::::. :::::::::::::::::::::::::::::::::::::::::::::;:::::::::: 

June--T .  . 

189 

July 

la 

August 

ITS 

September 

16Q 

The  year.   . 

263 

0 

M.4 

a  Estimated. 
MOOSB  RIVSB  AT  MOOSB  UVXB,  V.  T. 

Location.^— In  the  village  of  Mooee  River,  Lewis  County,  about  3  milee  downstzeam 
from  McEeever,  5  miles  below  mouth  of  South  Branch  of  Mooee  River,  and 
nearly  20  miles  above  junction  ol  Black  and  Moose  liverB  at  Lyons  Falls. 

Dbainaoe  area. — ^370  square  miles  (measured  on  topographic  maps). 

Records  available. — June  5,  1900,  to  September  30, 1917. 

Gaoe. — Staff  in  two  sections  on  left  bank  a  short  distance  above  the  cable;  read 
by  Mrs.  Martha  Hannan  and  H.  W.  Hoch.  Gage  datum  was  lowered  0.17  foot 
February  28,  1903,  and  again  5.00  feet  on  January  1,  1913. 

Discharge  measurements. — ^Made  from  a  cable  a  ^ort  distance  below  gage. 

Channel  and  control.— Cobblestones  and  boulders;  fairly  permanent.  Current 
smooth;  depth  comparatively  uniform.  Ice  and  logs  occasionally  jam  above 
the  station  on  a  small  island. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  13.2  feet  at  8  a.  m. 
June  12  (dischaige,  about  7,460  second-feet);  minimum  stage  recorded  5.06  feet 
at  8  a.  m.  August  5  and  6  (discharge,  58  second-feet). 

1900-1917:  Maximum  stage  recorded,  16.3  feet  during  the  afternoon  of  March 
27,  1913,  determined  by  leveling  frcmi  flood  marks  (dischaige,  about  16,500 
second-feet);  minimum  stage  recorded,  4.94  feet  July  21,  23,  25,  26,  and  27, 1913 
(discharge,  about  42  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation.— A  timber  dam  at  McKeever,  3  miles  upstream,  is  used  for  power  and 
for  the  regulation  of  flow  during  log  driving.  Seasonal  distribution  of  flow  affected 
by  operation  of  the  State  dam  at  Old  Forge.  This  regulation  is  indicated  by  a 
record  from  station  ''Middle  Branch  of  Moose  River  at  Old  Foige." 

Accuracy. — Stage-discharge  relation  practically  permanent ;  affected  by  ice  for  a  lai;ge 
part  of  the  period  from  December  to  March.  Rating  curve  &drly  well  defined 
between  100  and  5,500  second-feet.  Gage  read  to  half-tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records 
fairly  good  except  for  periods  when  the  discharge  is  low  or  the  stage-discbaige 
relation  is  affected  by  ice  for  which  they  are  fair. 
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Diadurge  meaturemenU  of  Moou  River  at  Mooie  River,  N,  Y,,  during  the  year  ending 

Sept.  SO,  1917, 


Dite. 

Made  by— 

A. 

Dis- 
charge. 

Date. 

Madeby- 

b^t. 

Dte- 
diarge. 

Oct    7 

A.  H.  Davison 

Feet. 
0.27 
G.08 
&80 

331 
3«7 

Feb.  9a 
Mar.  8a 
June  5 

A.  H.  Davison 

Feet. 
7.02 
7.64 
7.22 

^''"&Si 

11 

JSD.    1» 

do 

^ • 

do 

O.W.HaitweU 

405 
781 

a  Measurement  mado  throu^  complete  ice  cover. 

Mbf  dieehargey  in  second-feet,  of  Moose  River  at  Moose  River,  N.  Y.,  for  the  year  endinc 

Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


I... 
2... 
I.. 
4,. 
5... 


1... 

7... 
8... 
•.. 
10... 

11... 

a... 

,      14... 
t     15... 

U.. 
17.. 
W.. 
W.. 
I     20.. 

a.. 
».. 
».. 

!  I: 

v.. 

».. 
39.. 
».. 

a.. 


715 
540 
500 

400 
460 

386 

404 

m 

422 
352 


280 
280 
280 
500 

441 
460 
404 
422 
422 

1,200 

1,320 

065 

760 


404 
422 
500 

336 
460 
460 


460 
460 


025 
422 


500 
500 
540 

760 
580 
580 
500 
500 

500 
500 
500 

886 
460 

404 
460 
386 

2,270 
2,660 

1,080 
910 
860 
810 

1,670 


2,270 

1,520 

670 

065 

966 

1,830 
1,500 
1,260 
1,450 
1,910 

1,520 

1,200 

1,080 

810 

760 

670 
600 
550 
600 
600 

550 
400 
420 
840 
130 

480 
340 
880 
340 
400 


440 
650 


280 


840 
340 
550 
480 
380 

400 
380 
880 
340 
600 


700 
750 
700 
440 

340 
460 
460 
420 
400 

340 
880 
160 
800 
340 
300 


820 
360 
820 
820 
460 

340 
320 
320 
340 
420 

220 
600 

500 
420 
340 

320 
260 
380 
280 
360 

400 
460 
420 
380 
220 

550 
480 
500 


650 
700 
700 
300 
560 

440 
460 
420 
800 
80 

240 
820 
480 
550 
440 

460 
480 
820 
480 
460 

480 
480 
500 

700 
750 

960 
1,200 
2,660 
2,560 
2,270 
2,000 


2,000 
3,060 
4,490 
3,740 
3,280 

2,4B0 
2,460 
1,910 
1,750 
1,200 

1,320 
1,450 
1,320 
1,140 
715 

860 
1,020 
1,200 
1,590 
3,740 

5,630 
5,320 
4,230 
3,620 
3,060 

2.660 
2,560 
2,180 
1,590 
2,000 


270 
180 
090 
910 
520 

020 
380 
820 
450 
450 

450 
450 
590 
450 
590 

830 
590 
450 
260 
140 

450 
260 
140 
260 
380 

520 
810 
450 
750 
460 
2;  180 


1,750 

910 

1,590 

1,080 

760 

1,020 

965 

1,080 

860 

1,080 

860 

860 

965 

580 

1,140 

500 

1,750 

580 

1,520 

500 

3,060 
6,310 
2,860 
2,360 
2,090 

1,910 
1,910 
2,090 
1,450 
1,200 

1,450 

1,320 

1,140 

580 

965 

860 
1,020 
860 
810 
760 


500 
910 
670 
500 
441 

500 
540 
441 
386 
386 

441 
176 
336 
320 
330 

289 
202 
230 
164 
336 
289 


176 
164 
216 
216 
69 

126 
146 
114 
304 
404 

670 
230 
352 
320 
230 

259 
259 
289 
151 
304 

164 
108 
320 
126 
422 

500 
289 
320 
244 
289 
820 


352 
230 
500 
500 

386 


804 
289 
87 
304 


151 
151 
216 
189 

138 
352 
269 
244 
250 

230 
202 
87 
352 
230 

202 
260 
244 


Noriw— Disdwrge  Dec  17  to  Mar.  27  estimated,  becaow  of  ioe,  from  dJsctaarge  measurements,  weather 
neords,  and  study  of  gage-beight  graph. 
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Monthly  dkcharge  of  Moose  River  at  Mooee  River,  N.  T,  ,foT  the  year  endmg  Sept,  SO,  1917. 
[Drainage  area,  370  square  mUes  J 


Discharge  in  seoond-iiBet. 

RmiKiff 
(depth  in 

drainage 
area). 

Month. 

Mayfmnm. 

Ifinimum. 

Mean. 

Per 
square 
mUe. 

October 

1,320 

2,660 

2,270 

850 

600 

2,680 

6,630 

2^460 

6,310 

1080 

670 

500 

m 

886 
180 
160 
220 
80 
715 
810 
580 
164 
69 
87 

502 

736 

865 

434 

879 

754 

2,450 

1,550 

1,570 

534 

261 

256 

L86 
L99 
2L34 
L17 
LOS 
2L04 
6.63 
4.20 
4.25 
L44 
.706 
.602 

L57 

November 

2.23 

December 

2.70 

Tanuary 

L35 

Febnitfv 

L06 

MftiTh 

X35 

April : 

7.39 

M^:::::::::::::::::::::::::::::::::::::::::: 

4.81 

June 

4.74 

July 

L6e 

.81 

Sei^ember 

.77 

The  year 

6,810 

60 

858 

132 

81.46 

MZDDZiB  BBAVOE  OF  M008B  RIVSR  AT  OLD  FOROS,  V.  T. 

Location. — ^About  300  feet  below  highway  bridge  and  400  feet  below  State  dam  at 
Old  Forge,  Herkiiner  County. 

Drainage  area. — 51.5  square  miles  (measured  on  topographic  maps). 

Records  available. — ^November  9,  1911,  to  September  30,  1917. 

Gage. — ^Vertical  staff  on  left  bank  300  feet  below  highway  bridge;  read  by  Jacob 
Edick. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading  near  gage. 

Channel  and  control.— Bed  near  gage  composed  of  stone  and  gravel.  Control  is 
rock  ledge  about  200  feet  below  gage;  practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.9  feet  at  8  a.  m. 
and  5  p.  m.  June  16  (stage-dischaige  relation  affected  by  backwater  from  Moose 
River).  Maximum  discharge,  405  second-feet,  computed  from  records  at  Old 
Forge  dam.  Minimum  stage  occura  when  the  gates  of  the  dam  are  closed,  dis- 
charge being  due  to  leakage  and  dischaige  through  the  fish  hatchery. 

1911-1917:  Maximum  stage  recorded,  6.3  feet  March  28,  1913;  stage-dischaige 
relation  affected  by  backwater  from  Moose  River;  disdiaige  computed  from 
records  at  dam,  760  second-feet. 

Ice. — Stage-dischaige  relation  not  affected  by  ice. 

Regulation. — Flow  controlled  by  dam. 

AocuRAOT.— Stage-discharge  relation  practically  permanent  between  dates  of  diift; 
not  affected  by  ice.  Rating  curve  well  defined  from  20  to  400  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  dischaige  ascertained  by  applying  to 
rating  table  mean  daily  gage  height  weighted  on  days  of  changing  gates  from 
records  of  gate  opening  at  dam.  Records  good  except  those  computed  from 
gate  openings  at  the  dam,  which  are  fair. 

Diecharge  measuremente  of  Middle  Branch  of  Moose  River  at  Old  Forge,  N,  Y,,  during  the 

year  ending  Sept.  SO,  1917, 


Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Date. 

Made  by- 

A 

THs- 
obarfs. 

Apr.  18 

A.H.  DaviaoQ 

Feet. 
a33 
8.35 
8.36 
LIS 

8ee.-ft. 
SLSS 
420 
443 
23.3 

July  18 

Aug.  16 

16 

C.  C.  Corert 

Les 

L17 
L50 

^'Sfs 

18 
18 

do 

do 

E.  D.  Buroliard 

do 

if? 

Jtme    5 

O.  W.HartweU 
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Dohf  diaeharge,  w  Mecond-feet,  of  Middle  Branch  of  Moose  River  at  Old  Forge,  N,  Y,,for 
the  year  ending  Sept,  SO,  1917. 


DV. 

Oct 

Nov. 

Dee. 

Jan. 

Feb. 

ICar. 

Apr. 

itoy. 

Ttme. 

My. 

Aag. 

Sept. 

1  

165 
166 
165 
166 
165 

165 
1«5 
165 
157 
143 

143 
150 
150 
150 
150 

143 
143 
143 
143 
150 

150 
150 
143 
143 
143 

143 
143 
143 
143 
143 
143 

135 
135 
135 
135 
135 

136 
135 
135 
135 
115 

80 
80 
80 
80 
80 

80 
80 
80 
75 
80 

80 
38 
34 
36 
37 

38 
38 
38 
38 
30 

80 
85 
85 

83 
83 

37 
47 
•53 
56 
60 

60 
63 
55 
45 
40 

40 
40 
40 
40 
40 

40 
41 
43 
43 
43 

43 

43 
43 
43 
43 
44 

44 

45 
46 

47 
40 

51 
53 
56 
55 
56 

56 

58 
60 
70 
70 

70 
70 
70 
70 
70 

75 
75 
75 
75 
75 

75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
75 

75 
75 
75 
75 
75 

75 
70 
70 
70 
70 

60 
66 
133 
165 
157 

157 
157 
150 
150 
143 

143 
143 
143 

143 
143 
143 
143 
143 

143 
143 
143 
135 
135 

135 
135 
135 
135 
135 

136 
135 
135 
135 
135 

135 
165 
183 
183 
183 

183 
183 
183 
100 
106 
108 

307 
108 
105 
104 
103 

103 
190 
190 
190 
100 

190 
190 
190 
190 
100 

190 
183 
183 
183 
183 

180 
190 
310 
330 
323 

235 
335 
325 

196 
108 
198 
150 
36 

33 
43 
50 
150 
307 

307 
307 
307 
307 
305 

165 
135 
135 
•7 
36 

36 
80 
40 
50 
183 

300 
300 

200 
300 
300 

325 

143 

36 
36 
87 
67 

300 
300 

150 
80 
335 

307 
405 
405 
405 
405 

406 
405 
300 
165 
173 

173 
173 
173 
181 
181 

181 
173 
173 
173 
173 

173 
173 
173 
173 
136 

60 
60 
65 

65 
173 

350 
158 
65 
44 

34 

80 
33 
135 
310 
100 

35 
35 
35 
40 
80 

36 
35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
50 
110 
110 
110 

110 
110 
110 
110 
110 

110 
110 
93 
61 
61 

63 
66 
66 
65 
60 

48 
36 
33 
33 
37 
39 

80 

1 

80 

3 

80 

4 

28 

5 

80 

« 

38 

7 

36 

g 

3ft 

• 

80 

M  

23 

11 

33 

u 

36 

11  

80 

14 

104 

IS 

104 

M 

104 

17 

104 

18 

104 

n 

104 

» 

104 

a  

104 

a 

104 

a  

98 

M 

98 

a 

98 

a 

98 

fi 

96 

a 

98 

a 

98 

a 

98 

a 

Nob.— Difldttrse  Apr.  8-8,  31-36,  Kay  14, 15.  36-80^  J^e  6,  7, 13-17,  July  11, 18. 10,  Sept.  1-8,  i 
itemlned,  beoanae  oi  backwater  from  Moose  Bivcr  or  logs  on  oootrol,  from  records  at  Old  Forge 


andfr^ 


MonMf  dietharge  of  Middle  Brandt  of  Mooee  River  at  Old  Forge ,  N,  Y.  ,for  the  year  ending 

Sept.  SO,  1917. 

[Drainage  area,  51.5  square  miles.) 


Discharge  in  second-feet. 


Maximnm. 


Ifjnfin^ifn 


Per 
square 


Ron-off 

(depth  in 

inclies  on 

drainage 

area). 


Oclob«r 

NoTembcr. .... 
I^wsmbsr 

l5!Sf;::::: 

Ibrdi 

g:::::::::: 

him 

Jpll... 

W»t 

Stptember.... 

The  year 


165 
135 
63 
75 
165 
198 
335 
225 
405 
850 

no 

104 


143 
34 
80 
44 
68 
135 
180 
36 
36 
25 
33 
32 


150 
83.0 
43.5 
64.2 

103 

153 

198 

142 

200 
87.3 
64.8 
72.6 


X91 
L61 
.845 
1.25 
L98 
X97 
3.84 
i76 
4.06 
1.70 
1.26 
1.41 


8.36 
L80 
.97 
1.44 
2.06 
3.42 
4.28 
3.18 
4.53 
L96 
L45 
1.57 


406 


22 


114 


2.21 


8a  02 
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SURFACE  WATER  SUPPLY,  191*7,  PART  IV. 


•BSAVXR  RIVER  AT  STATE  DAM  NBAR  BRAVER  RIVER,  R.  Y. 

Location. — ^At  concrete  storage  dam  at  outlet  of  Beaver  River  flow,  about  7}  mfles 
west  of  Beaver  River  postoffice,  Herkimer  County,  and  7  miles  Above  Beaver  lake 
at  Number  Four. 

Drainage  area. — 176  square  miles  (measured  on  topographic  maps). 

Records  available. — ^May  11,  1908,  to  September  30,  1917. 

Gages. — ^Elevation  of  water  surface  in  the  reservoir  is  determined  by  a  staff  gage  in 
two  sections,  on  the  west  corner  of  the  gage  house;  read  by  James  Dunbar,  gate 
tender.  The  mean  elevation  of  the  crest  of  the  spillway  is  at  gage  height  16.96 
feet.  Prior  to  September  23, 1913,  elevation  of  water  surface  was  determined  by 
measuring  the  distance  from  the  water  siuf  ace  to  a  reference  point  set  at  the  eleva- 
tion of  the  crest  of  the  spillway.  Widths  of  sluice  gate  openings  determined  by 
measuring  on  the  gate  stems  the  distance  they  have  been  raised. 

Discharge  measurements. — Current-meter  measurements  made  from  a  temporary 
foot  bridge  at  the  mouth  of  the  outlet  tunnel,  below  the  gates.  Dischaige  over 
the  spillway  has  not  been  measured. 

Determination  of-  discharge. — Records  include  the  dischaige  through  one  or  more 
of  four  4-foot  circular  sluice  gates,  when  opened,  the  dischaige  over  the  spillway, 
and  the  dischaige  through  the  logway  at  the  west  end  of  the  spillway.  The 
sluice  gates  have  been  rated  by  current-meter  measurements  made  at  different 
lake  elevations  but  no  measurements  have  been  made  of  the  dischaige  over  the 
spillway  or  through  the  logway.  Theoretic  coefficients  based  on  the  Cornell  ex- 
periments ^  have  been  used  to  compute  ratings  for  the  spillway  and  logway. 

Regulation. — At  ordinary  stages  the  dischaige  of  Beaver  River  is  completely  regu^ 
lated  by  the  operation  of  the  sluice  gates. 

Extremes  of  stage. — ^Maximum  elevation  of  water  surface  in  reservoir  recorded 
during  year,  18.8  feet  on  April  22;  minimum  stage  recorded  4.5  feet  on  October  19. 
190^1917:  Maximum    elevation   of  water  surface  in  reservoir,  19.46  feet 
March  29,  1913;  minimum  stage,  2.9  feet  September  29  and  October  1, 1913. 

Extremes  of  discharge. — Maximum  daily  discharge  during  year,  1,960  second- 
feet  April  23;  minimum  dischaige,  zero,  during  periods  when  gates  were  dosed 
and  there  was  no  flow  over  spillway. 
1908-1917:  Maximum  dischaige,  3,300  second-feet  on  May  2,  1911. 

Accuracy. — Stage-discharge  relation  permanent;  probably  not  affected  by  ice.  Rat- 
ing curves  for  sluice  gates  well  defined.  Lake  gage  read  to  half  tenths  once  daily. 
The  acciuwjy  of  computations  depends  to  a  large  extent  on  the  care  with  which  the 
gates  were  set  to  the  recorded  openings.    Records  fair. 

Discharge  measurements  of  Beaver  River  at  State  dam  near  Beaver  Rivera  N,  Y. ,  during  the 

year  ending  Sept,  30,  1917. 

[Made  by  A.  H.  Davison.] 


Gate. 

Lake 

Di». 
charge. 

Date. 

Gate. 

Lake 

Di». 
charge. 

Date. 

No. 

Open- 
ing. 

No. 

Open- 
ing. 

Oct.  10 

10 

10 

10 

10 

10 

Inchfa. 
48 
30 
24 
12 
12 
24 

Feet. 
6.22 
ft.  22 
6.24 
6u28 
6.36 
6.39 

118 
99.8 
51.2 
£2.8 
98.0 

Oct.  10 

10 

10 

10 

11 

86 
45 
12 
24 
36 

FM, 
6u40 
6.39 
6.30 
6u42 
160 

^«1& 
137 

sas 

95.6 
118 

Note.— AU  measurements  made  from  temporary  bridge  at  mouth  of  tunnel. 
1  XT.  B.  Oeol.  Survey  Water-Supply  Paper  200. 
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/ 
Mcndibf  diickarge  of  Beaver  River  at  State  dam  near  Beaver  River ^  N.  Y,,  for  the  year 

ending  Sept.  SO,  1917. 


[Drainage  area,  170  square  ntiles.] 

Discharge  in  seoond-feet. 

Run-off 

drainage 
area). 

Month. 

Ifjt-rtmnTn, 

Vfnitn^m, 

Mean. 

Per 
square 
mile. 

OcCotw 

167 

ao6 

244 

241 

237 

243 

1,960 

1,010 

1,260 

412 

250 

243 

98 
113 
210 
234 
216 
212 
246 
368 
368 
138 

83 
213 

126 
172 
237 
238 
228 
216 
1,080 
688 
562 
211 
221 
231 

a  716 
.977 
L36 
L35 
1.30 
L23 
6.14 
3.34 
3.19 
1.20 
1.26 
1.81 

a83 

W9««it|y>fT                                                         

1.09 

Pmnibfr 

1.56 

hnmrr 

1.56 

Fehroary 

1.36 

iSSr            :::::.;::;::::::... 

1.42 

Awfl 

6.85 

^ ::           .  

8.85 

S 

3.56 

July 

1.38 

Anniit 

L45 

flt^embflr                       

L40 

The  year 

1,960 

• 

83 

342 

L94 

26^86 

STBEAMS  TBIBXTTABY  TO  ST.  LAWBENCE  EIVBB. 
SA8T  BRAVCH  OF  OSWXOATCHIB  SIVZR  AT  VZWTOM  FALLS,  M.  Y. 

Location. — 600  feet  below  lower  dam  of  Newton  Falls  Paper  Co.,  in  Newton  Falls, 
St.  lAwrence  County,  4  miles  above  mouth  of  Little  River  and  10  miles  below 
outlet  of  Cranberry  Lake. 

Dbainaoe  absa. — 166  square  miles  (measured  by  engineers  of  New  York  Conserva- 
tion CommisEdon). 

Records  available. — October  6,  1912,  to  September  30, 1917. 

Gage. — ^Vertical  8ta£f  on  left  bank  600  feet  above  lower  dam;  read  by  Alfred  Renaud 
and  Henay  Van  Waldick. 

DiscHABGE  MEA8TJBEMBNT6. — Made  by  wadiug,  or  from  cable  30  feet  upstream  from 

Channel  and  control. — Small i>oulderB  and  rock  covered  with  waste  from  pulp  mill; 
practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.8  feet  at  6.30 
p.  m.  June  12  and  14  (discharge,  894  second-feet);  minimum  stage  is  reached 
neariy  every  Sunday  during  low-water  period  when  paper  mills  shut  down. 

1912-1917;  maximum  stage  recorded,  6.1  feet  at  5.15  p.  m.  March  28, 1913  (dis- 
charge, 2.200  second-feet). 

IcB.— Stage-dischaige  relation  affected  by  ice  only  for  a  short  time  during  extremely 
cold  weather. 

Regulation. — Some  diurnal  fluctuation  in  flow  caused  by  operation  of  paper  mills. 
Seasonal  flow  largely  controlled  by  storage  at  Cranberry  Lake. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  not  affected  by  ice 
during  year.  Rating  curve  well  defined  between  20  and  1,200  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  to 
the  rating  table  weighted  mean  gage  height  based  on  observer's  notes  concerning 
operation  of  paper  mills.    Records  good. 

The  following  discharge  measurement  was  made  through  incomplete  ice  cover  by 
A.  H.  Davison: 
January  18,  1918:  Gage  height,  1.83  feet;  discharge,  282  second-feet. 
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SUKFACE  WATER  SUPPLY,  1917,  PABT  IV. 


Daily  discharge ,  in  second-feet,  of  East  Brandi  ofOstvegatcfne  River  at  Newton  Falls ,  N.  Y, , 
for  the  year  ending  Sept.  30, 1917, 


Day. 

Oct. 

Not. 

Dec 

Jan. 

Fab. 

ICar. 

Apr. 

MV. 

JmiA. 

July. 

Aug. 

Sapt 

1 

>» 

282 
326 
304 
188 

262 
262 
304 
262 
282 

262 
262 
262 
242 

148 

223 
350 
826 
850 
326 

262 
106 
804 
304 
350 

304 
826 
304 
81 
196 
223 

262 
826 
304 
326 
93 

223 
304 
242 
326 
326 

350 
99 
350 
304 
262 

326 
326 
326 
165 
826 

850 
326 
826 
350 
376 

188 
326 
350 
402 
876 

350 
850 
223 
850 
376 

876 
876 
876 
850 
242 

876 
460 
430 
402 
402 

402 
99 
.  304 
402 
402 

402 
402 
850 
99 
126 

688 

876 
376 
350 
326 
112 

223 
350 
350 
804 
262 

223 
171 
942 
826 

304 

804 
262 
826 
165 
262 

804 
804 
804 
804 
148 

140 
282 
804 
804 
826 

804 
804 
75 
262 
850 
826 

804 
282 
326 
75 
262 

350 
282 
242 
155 
171 

282 

850 
402 
402 
876 

196 
180 
282 
•804 
206 

223 
206 
163 
112 
64 

242 

326 
804 

262 
223 
148 
99 
205 

282 
304 
223 
196 
206 

223 
196 
171 
242 
242 

282 
223 
126 
223 
20b 

188 
262 
826 
826 
140 

282 
460 
460 
430 
402 
876 

242 
282 

850 
402 
376 

850 
402 
262 
850 
826 

804 
850 
850 
282 
206 

242 
223 
242 
804 
826 

664 
460 
664 

460 
876 

876 
850 
876 
850 
460 

460 
402 
460 
688 

658 

664 
664 
688 

588 
460 

402 
402 
826 
622 
688 

460 
402 
350 
402 
804 

850 
826 
816 
304 
262 

850 
304 
460 
460 
804 
402 

860 
402 
800 

876 
876 

850 
350 
402 
850 
800 

400 
894 
852 
852 
810 

810 
860 
876 
622 
430 

402 
402 
402 
800 
876 

402 
876 
804 
205 
804 

150 
262 
804 
188 
180 

180 
188 
100 
196 
223 

223 
242 

196 
206 
119 

402 
223 

188 
171 
180 

223 
188 
171 
262 
802 

402 
402 
876 
200 

804 
850 

180 
804 
188 
490 
106 

196 
188 

876 
876 
850 

876 
20O 
850 
850 
804 

860 
804 
804 
826 
402 

282 
180 
228 
876 
860 

205 
460 
402 
304 
826 
804 

850 

2 

210 

8 

403 

4 

876 

6 

350 

6 

304 

7 

304 

8 

836 

9 

no 

10 

268 

11 

376 

12 

804 

13 

283 

14.:;::::::  ::::: 

206 

16 

263 

16 

206 

17 

403 

1« 

4(0 

W..  . 

402 

20 

403 

21 

4(0 

22 

403 

23 

800 

24 

480 

25 

350 

26 

403 

27 

304 

28 

350 

29 

304 

SO 

304 

31 

Note.— No  mi^a-lielght  record,  disdiaiKa  estimated  for  the  following  days:  May  23.  June  8, 10,  17,  24, 
July  1,  8,  29,  Aug.  wTSept.  2,  4,  and  23. 

Monthly  discharge  of  East  Branch  of  Oswegatchie  River  at  Newton  Falls,  N,  Y,,for  the 

year  ending  Sept,  30, 1917, 

(Drainage  area,  166  square  miles.] 


Discharge  in  second^aet. 

Run-off 
drainage 

Month. 

Maximum. 

Mlnfm^tn, 

Mean. 

Per 
square 
mile. 

area). 

October 

350 
402 
688 
850 
402 
460 
654 
658 
894 
402 
460 
430 

81 
93 
99 

76 
64 

99 
206 
262 
206 
100 
180 
200 

264 

298 
840 
271 
252 
265 
850 
429 
447 
235 
807 
820 

L69 
L79 
3L05 
1.68 
1.62 
L64 
2.11 
2L58 
2L69 
L42 
L85 
L98 

L83 

November 

2L00 

December 

2.36 

January 

L88 

Fc^bruary 

L58 

March 

L78 

AprU 

2L35 

May.;:::::::::;::::::::::::::::::.:::::::::::: 

2L97 

June..... 

3.00 

July 

L64 

8.13 

September 

2L21 

The  year 

894 

64 

816 

L90 

26.73 

NoTS.~Table  shows  runoff  as  regulated  at  Cranberry  Lake  and  by  paper  rnlOs  at  Newton  Falls. 
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OSWZQATGHIB  &XVUL  NBAR  HSUVXLTOV,  V.  T. 

Location. — 2}  miles  above  Heuvelton,  8t.  Lawrence  County,  3  miles  below  Rens- 
selaer Falls,  and  7  miles  above  mouth  of  Indian  River  (outlet  to  Black  Lake). 

Dkainaok  asba. — 961  square  miles  (measured  on  topographic  maps). 

Records  available.— June  23,  1916,  to  September  30,  1917. 

(UoE. — Gurley  seven-day  water-stage  recorder  on  the  right  bank,  about  2}  miles 
above  Heuvelton,  installed  September  16,  1916.  Prior  to  this  date  gage  height 
was  determined  by  measuring  the  distance  from  a  reference  point  to  the  water 
sur&ce.    Recorder  Inspected  by  George  Todd. 

Chanksl  and  contbol. — Solid  rock. 

ExTREMBS  OP  DI8CHABOE. — MaxJmum  stage,  from  water-stage  recorder,  7.6  feet 
from  9  to  12  a.  m.  March  30  (discharge,  11,700  second-feet);  minimum  stage  from 
water-stage  recOTder,  0.91  foot  at  11  p.  m.  October  16  (discharge  320  second-feet). 

Ice.— Stage-dischaige  relation  slightly  affected  by  ice. 

Regulation. — Some  diurnal  fluctuation  due  to  operation  of  mills  at  Renssalaer  Falls 
and  above.    Seasonal  flow  regulated  by  storage  in  Cranberry  Lake. 

AccuBACT. — Stage-dischaige  relation  permanent  except  as  affected  by  ice  January  11 
to  March  22.  Rating  curve  well  defined  between  400  and  15,000  second-feet. 
Operation  of  water-stage  recorder  satisfactory  throughout  the  year.  Daily  dis- 
charge Jime  23  to  September  15,  1916,  ascertained  by  applying  to  rating  table 
daily  gage  height  obtained  from  two  observations  of  stage  per  day;  discharge 
September  16,  1916,  to  September  30,  1917,  except  for  period  of  ice  effect,  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  obtained  from  gage- 
height  graph.    Open-water  records  good;  winter  records  fair. 

DMarge  meaiurement»  of  Otwegatchie  River  near  Heuvelton ,  A\   Fl,  during  the  year 

ending  Sept.  30, 1917. 


D»te, 

Made  by— 

he£?t. 

Dis. 
diarge. 

Date. 

Made  by- 

Gai?e 
height. 

Dis- 
charge. 

Nov.  27 

A.  H.  Davlsan 

Ftet. 
2L00 
2.15 
L72 
L99 
7.60 
7.59 
&51 

aec.'fl. 

1,190 

1,320 

698 

995 

ll,fi00 

11,700 

6,870 

July  16 
Aug.  14 

sept.  27 

Feet, 
4.48 
2.95 
L43 
1.24 
1.22 
1.30 
L26 

Sec.'fl. 

4,880 

2,390 

681 

JSL    16s 

do 

do 

C.C.  Covert 

Feb.  14a 

do. 

do 

do 

do 

do 

lUr.  l»i 
30 
30 

Apr.    6 

E.  D.  Burchard 

::::fc:::::::::::::: 

do 

506 
604 
556 
534 

a  Measuremeiit  made  through  inoomplete  loe  cover. 
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SURFACE  WATER  SUPPLY,  1917,  PART  IV. 


DaUy  discharge,  in  9econd-feet,  of  Oawegatchie  River  near  HeuvelUm,  N.  T.,for  period 
June  tS,  1916,  to  Sept.  SO,  1917, 


Day. 

Jane. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

8n*. 

1916. 
1 

881 
830 
881 
836 
746 

746 
746 
703 
663 
623 

623 
602 
622 
622 
685 

663 
633 
622 
548 
387 

887 
446 
446 
478 
478 

478 
548 
622 
662 
633 

485 
459 
478 
440 
145 

180 
478 
499 
478 
446 

478 
360 
414 
414 
446 

1916. 
16 

622 
663 
746 
836 
928 

881 
881 
836 
836 
836 

791 
702 
746 
702 
662 
746 

648 
613 
648 
648 
613 

648 
478 
446 
473 
414 

414 

404 
409 
840 
433 
466 

ao3 

2 

17 

340 

3 

18 

388 

4 

19 

335 

5 ..  . 

30 

340 

6 

31 

22 

376 
375 

7 

8 

23 

91 

1,650 
1,430 
i;340 

1,170 
1,130 
1,080 
1,080 
1  030 

876 

876 
376 

» 

25 

10 

25 

409 

11 

27 

453 

12 : 

38 

440 

13..  . 

39 

466 

14 

30 

440 

15 

81 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

liar.  1  Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1916-17. 
1 

414 
409 
479 
694 
686 

646 
585 
534 
485 
452 

466 
459 
446 
426 
392 

883 
433 
578 
600 
578 

638 
686 
773 
900 
947 

918 
835 
752 
670 
646 
570 

570 
548 
Ml 
608 
710 

818 
836 
791 
746 
737 

710 
719 
845 
854 
764 

728 
8M 

662 
654 
608 

663 
630 
615 
670 
703 

893 
1,190 
1,310 
1,370 
1,300 

1,230 
1,300 
1,320 
1,310 
1,230 

1,330 
1,510 
1,840 
1,910 
1,910 

2,040 
3,180 
?,180 
1,910 
1,660 

1,410 
1340 
1,340 
1,140 
880 

881 
863 
863 
836 
800 

800 
755 
710 
703 
783 
758 

734 
710 
710 
678 
719 

890 
1,130 
1,410 
1,490 
1,480 

1,400 
1,400 
1,400 
1300 
1,300 

1,300 
1,300 
1,400 
1,300 
1,300 

1,100 

1,000 

900 

800 

750 

800 
800 
800 
850 
900 
950 

1,000 
1,100 
1,100 
1,100 

lUoo 

1,000 
960 
850 
800 
750 

TOO 
650 
650 
600 
600 

650 
750 
800 
750 
750 

650 
700 
750 
700 
600 

600 
700 
900 

1,000 
1,300 
1,400 
1,300 
1,300 

1,300 
1,300 
1,100 
1,100 

ilioo 

1,100 
1,000 
1,000 
1,000 
1,100 

1,100 
1,100 
1,300 
1,500 
1,500 

1,400 
1,500 
3,460 
5,670 
8,540 

11,000 
11,400 
11,200 

11   AM 

9,700 
8,100 
7,050 
6,850 
6,850 

6,850 
6,250 
5,860 
4  920 
4,040 

8,870 
2,750 
2^390 
2,180 
1,910 

1,730 
1,540 
1,400 
1330 

i,«o 

1,910 

3,600 
3,210 
8,370 
8,310 

2,830 
2,530 
2,390 
2^180 
2,040 

1,840 
1,980 
2,180 
2,320 
2,110 

2,180 
2,040 
1,910 
1,840 
1,730 

1,630 
1,580 
1,680 
1,910 
1,980 

1,960 
1,840 
1,630 
1,650 
1,330 

1,230 
1,140 
1,260 
1,280 
1,430 

1,680 
1,730 
1,840 
1,690 
1,910 
2,040 

1,980 
1,840 
1,690 
1,610 
1,410 

1,410 
1,300 
1,390 
1,370 
1,600 

8,590 
4,920 
4,920 
4,650 
4,300 

8,700 
8,130 
3,600 
3,180 
1,910 

1,680 
1,410 
1,330 
1230 
1)130 

985 
909 
947 
909 
928 

918 
1,060 
1,160 
i;040 
1,000 

918 
827 
746 
678 
630 

680 
694 
800 
765 
604 

686 
703 
787 
737 
091 

764 
630 
678 
646 
633 

630 
608 
670 
656 
656 
656 

592 
663 
485 
420 
446 

618 
499 
485 
473 
450 

446 
436 
485 
485 
403 

478 
485 

478 
641 
648 

493 

478 
485 
459 
485 

693 
881 
890 
800 
719 
728 

746 

a 

800 

8 

900 

4 

900 

6 

890 

6 

890 

7 

846 

8 

783 

9 

818 

10 

719 

11 

638 

12 

638 

13 

615 

11 

600 

15 

616 

18 

570 

17 

593 

18 

630 

19 

534 

ao 

630 

21 

493 

22 

606 

23 

24 

25 

36 

27 

28 

506 

29 

630 

30 

.I..*!.!|ii;766 

Ill.OOO 

618 

31 

1    ' 

Note.— Discharge,  Sept.  22  and  23, 1916,  estimated.  Discharge,  Jan.  11  to  ICar.  34,  estimated,  beoauM 
of  ice,  from  discharge  measurements,  weather  records,  study  of  gage  height  graph,  and  comparison  with 
open-waterieoords  for  Hanlsville.    Discharge  Sept.  33-27, 1917,  estimated  at  500  seoond-ieet. 
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Mcnthbf  ii$eharge  of  OiwegatehU  River  near  HeuvelUm,  N.  Y.y/or  the  period  July  1, 

1916,  to  Sept,  SO,  1917. 

[DrainAge  area,  961  square  miles.] 


Run-off 
(depth  in 
inches  on 
drainage 

JCooth. 

IfflYfinnm, 

JUllilXlllIXLa 

Ifoan. 

Pw 
square 
mile. 

area). 

1916. 
July 

fi2S 
663 
499 

947 
1,370 
2,180 
1490 
1,100 
11,700 
9,700 
2,320 

<9ao 

1,160 
890 
900 

685 

840 
145 

882 

541 

702 

678 

600 

1,000 

1,330 

1,140 

909 

565 

420 

492 

748 
500 

408 

596 
788 
1,270 
1,060 
796 
8,590 
8,760 
1,760 

^22 
736 

542 

623 

0.779 
.520 
.419 

.620 

.820 

1.32 

1.10 

.828 

3.73 

3.91 

1.83 

2.17 

.766 

.564 

.645 

0.90 

Anffost 

.60 

hptoilMir,      

.47 

1916-17. 
October 

.71 

NwBuilxr. ... 

.91 

nff^mbtr 

L53 

tenuT 

1.27 

Pebraarr 

.86 

mKS^.:::. :::.:::.: :.:.:.: 

4.30 

April 

4.36 

fi^ 

2.11 

J™i::::::::::::::::::::::. :...:.:::::. :::.;:: 

2.42 

Mr 

.88 

Aogost 

.65 

fhplmihfr 

.72 

Th©  Toar 

11,700 

382 

1,470 

1.53 

20.71 

WX8T  BRAVGH  07  OSWXOATOHIB  BIVUL  VXAB  HAKRISyZLLB,  V.  Y. 

Location. — ^At  highway  bridge  near  Qeers  Comers,  2}  miles  downstream  from  Harris- 

viUe,  I^ewis  County. 
Drainage  arba. — 245  square  miles  (measured  on  topographic  maps  and  map  of 

New  York,  issued  by  U.  S.  Geol.  Survey;  scale,  1 :  500,000). 
Records  ayailablb.— July  1, 1916,  to  September  30, 1917. 
Gaoe.— Vertical  staff  in  three  sections  on  the  right  bank;  section  graduated  from  0.0 

to  3.3  feet  about  25  feet  below  bridge,  and  two  sections  graduated  from  3.3  to  10.1 

feet,  on  downstream  side  of  bridge  abutment.    Gage  read  by  Frank  Osborne. 
Discharge  measurements.— Made  from  cable  200  feet  upstream  from  bridge,  or  by 

wading. 
Channel  and  control. — Rocky  and  rough;  probably  permanent. 
EzTRBMBS  OF  DISCHARGE. — MaxJmum  stage  recorded  during  year,  8.1  feet  at  6.30 

a.  m.  and  6  p.  m.  March  28  (discharge,  4,880  second-feet);  minimum  stage 

recorded,  1.10  feet  at  6  p.  m.  August  11  (discharge,  42  second-feet). 
Ice. — Stage-discharge  relation  probably  not  affected  by  ice. 

Regulation. — Operation  of  pulp  mill  at  Hanisville  causes  some  diurnal  fluctuation. 
Accuracy. — Stage-dischai^  relation  practically  permanent;  not  affected  by  ice. 

Rating  curve  well  defined  between  50  and  4,000  second -feet.    Gage  read  to  half 

tenths  twice  daily.    Daily  discharge  ascertained  by  applying  mean  daily  gage 

height  to  rating  table.    Records  good . 

Ditcharge  measitremente  of  West  Branch  of  Oswegatchie  River  near  Harris vUle,  N.  7*., 
during  the  year  ending  Sept,  SO,  1917, 


Date. 


Made  by— 


Im.  nJ  A.  H.  Davison 

?W).  12* do 

lUr.  10» do 

A^.   2; do 

2  .....do 


Gaee 
height. 


Dis- 
charge. 


Date. 


Made  by- 


Oaije 
height. 


Dis- 
charge. 


Feet. 
2.95 
1.82 
2.30 
6.62 
6.70 


'"Hi, 

128 

246 

2.220 

2,210 


Apr.    3 

8 

12 

Jane    8 


A.  H.  Davison. 

....do 

....do 

O.  W.  HartweU 


Feet. 
6.47 
6.10 
■3.70 
2.97 


See.-fl. 

2,960 

1,700 

797 

456 


•  Measorement  made  through  inoomplete  ice  cover. 
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SUBFACB  WATER  SUPPLY,  1917,  PABT  IV. 


DaHy  ditcharge,  in  second-feet,  of  West  Branch  of  OswegaUhie  River  near  HarriwUJU^ 
N.   Y.Joriheyear  ending  Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Fab. 


Mar. 


Apr. 


MV. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 
3, 
4. 

5. 

«. 
7. 
8. 
». 
10. 

11. 
12. 
13. 
14.. 
15.. 

W.. 
17.. 
18.. 
19.. 
SO.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 


29. 
30.. 
31.. 


370 
290 
245 
195 
170 

146 
79 
85 
63 
63 

85 
66 
98 
85 
206 

195 
158 
124 
135 
170 

245 
405 
405 
370 
320 

260 
220 
220 
208 
170 
170 


135 
182 
220 
320 
335 

335 
305 
275 
245 
260 

306 
806 
320 
290 
196 

245 
245 
220 
182 
124 

124 
124 
158 
335 
480 

650 

560 
560 
480 
460 


560 
560 
620 
440 
480 

660 
850 
800 
700 


1,080 
970 
750 
650 
560 

560 
650 
460 
370 
305 

275 
220 
220 
275 


232 
208 
220 
232 
245 
220 


208 
220 
195 
196 
195 


852 
370 
440 
480 

460 
422 
290 
290 


405 
440 
440 
405 
870 


305 
275 
275 

246 
208 
245 
168 
260 
370 


440 
440 
480 
406 
335 

290 
275 
245 
220 
245 

275 
195 
196 
196 
170 

170 
170 
170 
158 
158 

158 
146 
124 
146 
146 

168 
195 


835 
870 
888 

406 
306 

820 
820 
260 
275 
306 

275 
275 
820 
835 
305 

306 
820 
335 
275 
335 

352 
835 
388 

850 
1,210 

2,310 
3,520 
4,880 
8,980 
3,090 
2,400 


1,960 
2,130 
3.090 
8,410 
2,880 

2,490 
2,010 
1,800 
1,420 
1,160 

970 
850 
750 
650 
600 

560 
480 
560 
650 
800 

1,350 
1,960 
1,880 
1,720 
1,350 

1,090 
850 
750 
750 
700 


600 
600 

660 
700 
780 

600 
700 
650 
600 
660 

660 
650 
750 
750 
750 

700 
650 
660 
480 
406 

480 
460 
660 
660 
750 

850 
850 
800 
800 
850 
800 


660 
560 
440 
480 
440 

405 
406 
480 
750 


970 
1,280 
1,490 
1,210 

970 

750 
650 
520 
440 
406 

405 
370 
335 
290 
275 

806 
245 
246 
220 
888 


480 
422 
370 
260 
232 

196 
146 
170 
124 
146 

146 
195 
275 
220 
170 

182 
158 
170 
208 
208 

232 
182 
208 
195 
124 

146 
170 
124 
124 
91 
62 


85 
85 
64 
79 

62 
50 
50 
51 
70 

91 
56 
124 
70 
78 

58 
74 
63 
63 
64 

91 
79 
66 
85 

440 


275 
238 
170 
230 
352 


870 
370 
3S3 
35S 
21S 

196 
245 
230 
170 
170 

170 

la 

146 
106 
85 

91 
74 
106 
106 
106 

79 
96 
106 
70 
79 

77 
91 
60 
91 
146 


Motithbj  discharge  of  West  Branch  of  Ofwegatchie  River  near  HarritvUU,  N.  Y.,  for  the 
year  ending  Sept,  SO,  1917. 

[Drainage  area,  246  square  mDes.] 


MontL. 


Discharge  in  aeoond-feet. 


MaTlmiim, 


Mintmnm. 


Per 

square 


Run-off 
(depth  In 


drainage 
area). 


October 

November 

December 

January 

Febnuury 

March 

April 

May 

June 

July 

August 

September 

The  year 


406 
650 

1,030 
480 
480 

4,880 

3,410 
850 

1,490 
480 
440 
370 


68 
124 
206 
158 
124 
260 
480 
405 
220 
62 
50 
60 


194 
299 

493 
820 
237 
987 
[,390 
665 
674 
196 
123 
158 


0.7«3 
1.22 
2.01 
1.31 
.967 
3.91 
5.67 
2.71 
2.34 
.808 
.502 
.645 


a91 
1.36 
2.33 
L51 
LOl 
4.51 
6.33 
3.13 
3.61 

.58 
.72 


4,880 


50 


1.91 


25.81 
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KAQUXTTB  &XVUL  AT  POBBCXllBLD,  V.  Y. 

LocASON. — ^Half  a  mile  below  dam  of  International  Paper  Co.  at  Piercefield,  St. 
Lawrence  County,  and  about  three-fourths  mile  above  head  of  Black  Rapids. 

DiuoiAOB  ARBA. — ^723  squaie  miles  (all  but  16  square  miles  measured  on  topographic 
maps). 

RicoROS  AYAiLABLB.— August  20, 1908,  to  September  30,  1917. 

GioE.—Stevens  water-stage  recorder  installed  October  22, 1912  in  a  galvanized  sheet- 
iron  house  over  a  concrete  well  on  ri^t  bank  about  one-half  mile  below  dam. 
Prior  to  January  1,  1913,  the  following  gages  were  used:  August  20,  1908  to 
August  20, 1910,  vertical  staff  &stened  to  an  old  pine  stump;  August  20, 1910,  to 
December  31, 1912,  chain  fastened  to  same  stump  and  having  same  datum  until 
June  1, 1911,  when  datum  of  diain  gage  was  lowered  2  feet.  Water-stage  recorder 
was  set  at  this  datum.    Recorder  inspected  by  M.  O.  Wood. 

DisGEAROK  MKA8URBMKNT8. — ^^iado  from  a  cablo  three-fourths  mile  below  gage,  just 
above  Black  Rapids. 

Channel  and  control. — Channel  opposite  gage  is  a  deep  pond  with  no  perceptible 
velocity.    Control  is  at  head  of  Black  Rapids. 

ExTREifsa  OP  DISCHARGE. — MaTimum  stage  during  year,  from  water-stage  recorder, 
9.75  feet  at  9  a.  m.  April  30  (discharge,  4,950  second-feet);  minimum  stage,  from 
water  stage  recorder,  1.69  feet  at  6  p.  m.  October  29  (disdiarge,  48  second-feet.) 

1906-1917:  Maximum  stage,  from  water-stage  recorder,  11.68  feet  at  3  a.  m. 
April  1,  1913  (discharge,  7,100  second-feet);  minimum  stage,  from  water-stage 
recorder,  0.85  foot  at  11  a.  m.  September  2, 1913  (discharge,  about  10  second-  feet) . 

Ice.— Rapids  that  form  control  rarely  freeze;  measurements  made  when  the  pond  was 
covered  with  ice  indicate  that  the  stage-discharge  relation  was  not  affected. 

RiouLATiON. — Large  diurnal  fluctuation  in  flow  caused  by  operation  of  dam  during 
low  and  medium  stages.  Numerous  lakes  in  upper  part  of  drainage  basin  afford 
cannderable  storage,  most  of  which  is  so  controlled,  that  the  effect  on  the  seasonal 
distribution  of  flow  is  large. 

AccuEACT. — Stage-dischaige  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  between  50  and  7,000  second-feet.  Operation  of  water- 
stage  recorder  satisfactory  throughout  the  year.  Daily  discharge  ascertained  by 
use  of  discharge  integrator.    Records  good. 

Cooperation. — ^Water-stage  recorder  inspected  by  an  employee  of  the  International 
Paper  Co. 

Ditdiarge  meatwremtnU  of  RaquetU  River  ai  PierceJUlaf  N.  K,  during  the  year  ending 

SepU  30,  2917. 


Dite. 

Mad©  by— 

A 

Dis- 
charge. 

Date. 

Madeby- 

Gam       Dis-' 
height. '  charge. 

Oct.    2 

A.  H.  DaTisoQ 

FeeL 
8.92 
8.99 
1.83 
3.31 
3.29 
1.90 

*?7f 
481 

fi9.1 
109 
104 

09.1 

Jan.    13 
Apr.  n 

17 
June    1 
July  27 

A.  H.  Davison 

Feet. 

5.16 
7.85 
7.84 
7.81 
7.61 
6.40 

^"••fi-R 

2 
S 
14 
14 
15 

do 

do 

do 

.....do...  >••■••••••■••. 

do 

do 

do 

do 

O.W.HartweU 

C.C.  Covert 

2,820 
3,830 
3,780 
8,470 
960 

W44e'--19— W8P  464 7 
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Daily  di9chfxrge,  in  uccmd-feet,  o/RaqueUe  River  at  Piercefidd,  N.  Y.^for  the  year  ending 

Sept.  30, 1917. 


Day. 


Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

62 

428 

872 

1,030 

896 

646 

1,530 

4,700 

2,450 

2,350 

486 

534 

200 

377 

940 

1,060 

895 

'     630 

2,150 

4,540 

2,260 

2,300 

485 

334 

230 

895 

655 

900 

896 

545 

2,670 

41380 

2,510 

2,260 

622 

101 

230 

425 

1,080 

1,070 

390 

286 

8040 

4,270 

2,460 

1,740 

492 

383 

230 

240 

1,100 

980 

630 

.  408 

8,380 

4,180 

2,480 

2,110 

236 

516 

225 

395 

1,040 

879 

895 

562 

3,680 

8,970 

2,440 

2,060 

416 

520 

140 

425 

i;330 

640 

686 

647 

4,260 

8,900 

2,400 

1890 

543 

510 

65 

440 

1,290 

742 

545 

545 

8,690 

3,750 

2,500 

1,570 

533 

535 

250 

425 

1,380 

802 

715 

562 

4,060 

3,580 

2.500 

1,760 

480 

2» 

236 

425 

1,030 

878 

805 

530 

3,980 

3,420 

2,340 

1,530 

354 

349 

233 

460 

1,430 

906 

348 

249 

3,870 

3,350 

2,750 

1,480 

837 

500 

235 

271 

1,500 

800 

700 

476 

3,780 

3,220 

8,220 

1,460 

194 

481 

227 

457 

1,560 

723 

880 

620 

3,640 

8,060 

8  480 

1,420 

376 

465 

156 

615 

1,580 

476 

880 

624 

3,380 

3,070 

3,600 

1,390 

866 

834 

70 

615 

1,560 

897 

870 

617 

3,180 

2,960 

3,740 

020 

S70 

SK 

198 

500 

1,580 

918 

870 

610 

3,080 

2,880 

3,810 

1,330 

353 

186 

253 

500 

966 

918 

784 

606 

2,820 

2,790 

3,750 

1,260 

863 

291 

945 

600 

1,560 

918 

2B8 

268 

2,730 

2,720 

3,830 

1,060 

370 

498 

244 

294 

1,500 

900 

428 

530 

2,580 

2,660 

3,810 

944 

224 

400 

243 

441 

1,390 

872 

562 

623 

2,740 

2,470 

3,680 

665 

293 

475 

836 

470 

1,880 

425 

545 

633 

8,060 

2,600 

3,620 

534 

872 

508 

180 

470 

1,380 

661 

662 

620 

8,480 

2,470 

3540 

616 

868 

406 

359 

485 

1,300 

756 

545 

606 

3,900 

2;  450 

3,350 

368 

430 

257 

880 

500 

664 

918 

545 

500 

4  280 

2,410 

8,080 

635 

535 

337 

880 

530 

700 

848 

273 

222 

4,630 

2,390 

8,230 

535 

570 

518 

395 

350 

1,240 

940 

414 

821 

4,830 

2,400 

8,070 

510 

360 

506 

365 

652 

1,370 

805 

562 

1,060 

4,900 

2,290 

2,840 

524 

380 

500 

443 

830 

1,370 

448 

562 

1,160 

4,880 

2420 

2,660 

538 

406 

493 

214 

830 

1,380 

760 

1,190 

4,850 

2,420 

2,600 

274 

530 

487 

428 

872 

1,200 

918 

2,490 

4,830 

2,420 

2,620 

407 

623 

230 

485 

673 

918 

1,500 

2,470 

510 

520 

1. 

2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10., 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17., 
18.. 
19.. 
30.. 

21.. 
22.. 


24. 
25.. 


26.. 
27.. 


30.. 
31.. 


Monthly  diecharge  of  Raquette  River  at  Piercejield,  for  the  year  ending  Sept.  30,  2927. 

[Drainage  area,  723  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Per 
square 


Run-off 
(depth  In 
inches  on 
drainage 

area). 


October 

November... 
December... 

January 

February.... 
March 

^■::::::: 

June 

July 

August 

September... 

The  year 


485 

872 
1,500 
1,070 

895 
3,490 
4,900 
4,700 
8,830 
2,350 

570 

525 


62 
346 
664 

425 

238 

349 

1,530 

2,290 

2,260 

274 

194 

101 


256 

481 

1,220 

832 

643 

689 

8,590 

8,110 

8,020 

1,180 

406 

400 


a354 
.665 

1.60 
1.15 
.890 
.958 
4.96 
4.30 
4.18 
1.63 
.566 
.566 


a4i 

.74 

1.95 

1.33 

.98 
1.10 
6.58 
4.96 
4.66 
1.89 
.65 
.61 


4,900 


62 


1,320 


1.88 


34.78 


NOTB.~Mhiimum  discharge  lor  each  month  occurred  on  Sunday. 
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8T.  BXeiS  RIVXB  AT  BBASHXR  CSVTSR,  V.  T. 

Location. — ^Near  steel  highway  bridge  in  Bnuaher  Center,  St^  Lawrence  County,  5 
mflee  downstream  from  Brasher  Fsdls,  6}  miles  below  junction  of  East  and  West 
branches  of  St.  Regis  River  and  about  12  miles  above  mouth. 

Drainage  area. — 621  square  miles  (measured  on  Post  Route  map). 

Rboords  ayailablb. — August  22,  1910,  to  September  30,  1917. 

Gagbs. — Staff,  with  inclined  and  vertical  sections,  on  right  bank  about  600  feet  above 
bridge;  installed  June  24,  1916.  Prior  to  this  date,  chain  on  right-hand  down- 
stream side  of  Mdge.  Gages  not  at  same  datum;  subject  to  different  controls. 
Gage  read  by  George  Myers. 

DiscHASOE  MEAstTBEMENTs. — ^Mado  from  a  cable  at  the  staff  gage,  installed  in  June 
1916.    Previously  made  from  the  highway  bridge,  or  by  wading. 

Channel  and  control.— Bed  at  cable  composed  of  small  boulders  and  coarse  gravel; 
large  boulders  and  gravel,  and  very  rough  at  bridge;  fedrly  permanent. 

Ernuof^  or  discharge. — ^Maximum  stage  recorded  during  year,  9.58  feet  at  5 
p.  m.  April  3  (discharge,  6,030  second-feet);  minimum  stage  recorded  5.25  feet 
at  5  p.  m.  August  8  (discharge  about  34  second-feet). 

1910-1917:  Maximum  stage  recorded,  9.1  feet  at  7  a.  m.  March  27,  1914  (dis- 
charge, 16,200  second-feet);  minimum  stage  recorded,  August  8,  1917. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

AocuBACT. — Stage-discharge  relation  practically  permanent,  except  as  affected  by 
ice  December  12  to  March  25.  Rating  curves  well  defined  between  200  and 
6,000  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge, 
except  for  period  of  ice  effect,  ascertained  by  applying  mean  daily  gage  height 
to  rating  table.    Open-water  records  good;  winter  records  fair, 

DMarge  measuremtnts  of  St.  Regis  River  at  Brasher  Center ,  N.    F.,  during  the  year 

ending  Sept.  SO,  1917. 


'  ^ 

Made  by- 

l^^t. 

Dis- 
charge. 

D»te. 

Madeby- 

A 

Di8- 

diarge, 

'   In.  ISi 

A.H.  Davison 

Fed. 
7.12 
7.08 
7.00 
8.73 
8.70 

832 

487 
4,150 
4,120 

Apr.  4 
10 
14 

Sept.    1 

A.  H.  Davlsoii 

Fed, 
0.39 
7.73 
7.25 
0.27 

8tc,-n. 

6.800 

Ms.  m 

do 

do 

do 

do 

do 

do 

C.G.  Covert 

2,300 

» 

•  MeasoreiiiBnt  made  through  oomplete  ioe  cover. 
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Daily  discharge,  in  second-feet^  of  8t,  Regis  River  at  Brasher  Center ,  N,  Y,,  for  the  year 

endmg  Sept.  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ang. 


Sapt 


1. 
2. 
8. 
4. 
5. 

6.. 

7.. 
8. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 

27.. 
28.. 
29.. 
30.. 
31.. 


671 
652 
395 
322 
335 


372 
283 
322 
250 

237 
283 
270 
372 
395 

444 
452 
452 
478 
495 

810 
1,050 
940 
605 
571 

495 
452 
395 
350 
365 
342 


395 
395 
395 
452 
418 

395 
372 
4T0 
350 


614 
571 
452 
350 
283 

322 
270 
328 
850 
365 

350 
372 
322 
500 
1,300 

752 
642 
600 
642 
611 


095 
940 
810 
752 
940 

1,050 
875 
940 
940 

1,050 

940 
1,000 
850 
750 
800 

850 
320 
340 
300 
340 

260 

240 
260 
240 
240 

200 
180 
220 
200 
240 
260 


190 
240 
240 
260 
800 

380 
500 
600 
500 
460 

480 
400 
300 
280 
300 

380 
600 
500 
480 
440 

500 

420 
820 
340 
440 

500 

380 
380 
260 
320 
320 


300 
800 
360 
380 
840 

340 
300 
320 
860 
320 

340 
840 
840 
300 
280 

300 
220 
280 
260 
220 

240 

300 
300 
820 
300 

340 
480 
800 


650 
600 
550 
650 
650 

600 
400 
400 
400 
380 

340 
400 
500 
500 
400 

360 
860 
480 
550 
600 

600 

500 

700 

1,300 

2,500 

3,920 
4,330 
4,960 
8,920 
2,830 
2,660 


8,350 
4,540 
5,850 
5,400 
4,960 

4,750 
4,330 
3,530 
8,170 
2,340 

1,880 
1,800 
1,730 
1,590 
1,310 

1,120 
930 
1,240 
1,590 
2,030 

2,660 
3,170 
3  170 
3,170 
2,500 

2,180 
1,880 
1,500 
1,520 
1,660 


1,730 
1,590 
1,520 
1,590 
1,450 

1,240 
1,060 
1,120 
1,310 
1,180 

1,050 
1,310 
1,660 
1,730 
1,880 

1,520 

1,050 

810 

870 

810 

930 
1,180 
1,730 
1,660 
1,730 

1,730 
1,730 
1,690 
1,460 
1,310 
1,240 


1,060 
930 
1,050 
1,180 
1,060 

1,050 
990 
1,240 
1,660 
1,730 

2,180 
2,600 
2,880 
2,880 
2,500 

2,340 
2,030 
1,450 
1,120 
930 

758 
990 
810 
810 
758 

665 

685 
685 
665 
758 


870 
930 
810 
645 
567 

492 

466 
492 

474 
466 

348 
620 
645 
492 
492 

456 

492 
456 

872 


474 
372 
404 
319 

270 
270 
319 
254 

202 
158 


100 
55 
60 
50 
44 

61 
50 
87 
50 
75 

130 
302 
158 
121 
215 

372 
456 

348 
254 
372 

456 

548 
•45 
548 
456 

348 
291 
872 
319 
348 
548 


675 
645 
758 
685 
493 

493 
340 
.391 
319 
373 

404 
348 
348 
801 
270 

233 
303 
158 
170 
343 

2M 
456 
530 
388 

270 

233 
319 
391 
37t 
401 


Note.— Dfi<7harge  Dec.  12  to  Mar.  25,  estimated,  because  of  ic«  from  discharge  measurements,  weather 
records  and  study  of  gage-hdght  graph. 


MoTithly  discharge  of  St,  Regis  River  at  Brasher  Center,  N.  Y.,for  the  year  ending  Sept. 

SO,  1917, 

[Drataiage  area,  621  square  miles.] 


Disdharge  in  seoond-feet. 


Minimum . 


Per 

square 


Run-off 
(depth  in 
inohesoo 

drainage 
area). 


October 

November. , 
December. . 
January.... 
February. . . 

March 

April 

May 

June 

July 

August 

September.. 

Theyear... 


1,060 

1,300 

1,050 

600 

800 

4,980 

5,850 

1,880 

2,880 

930 

645 

758 


237 
270 
180 
190 
220 
340 
930 
810 
665 
158 
87 
158 


454 

465 

581 

387 

332 

1,220 

2,700 

1,380 

1,340 

467 

261 

876 


a  781 

.749 

.936 

.623 

.635 

1.96 

4.35 

2.28 

2.16 

.752 

.420 

.605 


.84 
1.01 
.73 
.56 
136 
4.85 
156 
141 
.87 
.48 
.68 


5,860 


87 


1.84 


1&15 


BZOHBLZnr  &XVUL  AT  FORT  KOITTOOICXRY,  R0U8B8  POZVT,  V.  T. 

Location.— Inside  the  f<^,  three-eightha  mile  south  of  inteniational  boundary,  about 
half  a  mile  below  outlet  of  Lake  Champlain,  and  1  mile  northeast  of  Booses 
Point,  Clinton  County. 
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I>RAiNAaE  ABSA.— 7,870  squBTB  Diiles,  including  436  square  milee  of  water  surface 
(from  annual  report  of  New  York  State  Engineer  and  Surveyor). 

Rkx>rd8  available. — 1875  to  1917. 

GAGE.-^taff,  inside  of  fort;  read  by  Thomas  Bourke.  Elevation  of  gage  zero,  92.50 
feet  above  mean  sea  level. 

EirxsMES  OF  STAGE. — Maxjmum  elevation  recorded  during  year,  98.25  feet  at  10 
a.  m.  April  8  and  9;  minimum  elevation  recorded,  93.3  feet  at  10  a.  m.  November 
20  and  21. 

186^1917 :  Maximum  elevation  recorded,  103.28  feet  April,  1869;*  minimum  ele- 
vation recorded,  91.9  feet  November  13,  1908. 

Cooperation. — Gage  heights  observed  under  direction  of  the  Corps  of  Engineers  of 
the  United  States  Army  and  reported  weekly  to  the  United  States  Geological 
Survey. 

i>8%  gage  height,  in/eety  of  Richelieu  River  at  Fort  Montgomery,  Rousee  Point,  N.  F., 
for  the  year  ending  Sept,  30, 1917, 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

1.15 
1.15 

i.ao 

1.20 
1.25 

1.15 
1.20 
1.20 
1.00 
L06 

1.06 
1.06 
1.40 

.85 
1.10 

.90 
LIO 

.00 
1.20 

.05 

LOO 
L06 
LIO 
LIO 
L15 

L20 
LIO 
LOS 
L35 
L20 
LOS 

LOS  J 
LOO 
LOO 
LOO 
LOO 

LOO 
LOS 
L20 
L20 
.05 

.00 
.00 
.85 
.85 
.00 

.90 
LOS 
.00 
.00 
.80 

.80 
.00 
.95 
LOO 
.90 

.95 
L30 
LIS 
LIO 
LOS 

L20 
L30 
L40 
L60 
L56 

L55 
LSO 
L65 
L76 
L70 

L70 
L70 
L70 
LSO 
LSO 

L75 
LSO 
LSO 
LSO 
LSO 

1,75 
l!75 
L75 
LSO 
L75 

LSO 
LSO 
LSO 
LSO 
1.80 
L85 

LOO 
L75 
LSO 
LSO 
LSO 

LSO 
L8S 
L85 
LSO 
L75 

L75 
L85 
LSO 
LSO 
LSO 

L85 
LOO 
LOO 
L85 
LOO 

LS5 
LOO 
LOS 
LOS 
LOS 

L9S 
L9S 
L9S 
2.00 
LOS 
LOS 

LOS 
LOS 
LOS 
LOS 
LOS 

LOS 
ZOO 
LOS 
LOS 
LOS 

LOS 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
L8S 
LSS 

L8S 
LSO 
LSO 
LSO 
LSO 

LSO 
LSO 
LSO 

LSO 
LSO 
LSO 
LSO 
LSS 

LSS 
LSS 
LOO 
LOO 
1.85 

LSS 
LOO 
LOS 
LOO 
LOO 

LOO 
2.00 
LOS 
LOS 
LOS 

L90 
L90 
2.00 
2.15 
2.40 

Z70 
3.05 
8.50 
8.85 
4.10 
4.30 

4.50 
4.90 
5.10 
5.35 
5.45 

5.00 
5.70 
5.75 
5.75 
5.65 

5.66 
5.65 
5.60 
5.50 
5.45 

5.35 
5.25 
5.20 
5.10 
5.35 

5.40 
5.45 
5.50 
5.45 
5.50 

5.55 
5.50 
5.35 
5.35 
5.35 

5.45 
5.30 
5.15 
5.10 
5.05 

5.00 
4.95 
4.90 
4.80 
4.60 

4.60 
4.55 
4.55 
4.60 
4.40 

4.40 
4.40 
4.40 
4.30 
4.15 

4.10 
4.10 
4.20 
4.20 
4.00 

3.90 
3.80 
3.80 
3.80 
3.75 
3.80 

4.15 
3.75 
3.70 
3.65 
3.65 

3.60 
3.60 
3.60 
3.50 
3.60 

3.50 
4.00 
4.25 
4.40 
4.36 

4.40 
4.35 
4.35 
4.40 
4.35 

4.40 
4.35 
4.30 
4.20 
4.10 

4.15 
4.00 
3.90 
3.90 
3.75 

3.70 
3.65 
3.60 
3.50 
3.50 

3.50 
3.50 
3.50 
3.50 

3.50 
3.35 
3.35 
3.25 
3.25 

3.25 
3.10 
3.05 
8.05 
3.05 

3.05 
3.15 
3.05 
3.00 
3.00 

3.00 
2.95 
Z7S 
2.75 

2.70 
ZOO 

2.55 
2.55 
2.55 
2.46 
2.35 

2.35 
2.30 
Z35 
2.35 
2.25 

2.25 
2.20 
2.25 
2.25 
Z25 

2.20 
2.15 
2.10 
2.10 
2.30 

2.10 
ZIO 
2.15 
ZIO 
2.15 

2-10 
2.10 
2.00 
LOS 
L85 
LSO 

LSS 

a, 

1.85 

3 

L75 

4 

L70 

5. 

1.65 

e 

LSO 

LOO 

8 

1.60 

» 

L65 

10 

LSO 

11 

LSO 

13 

1.75 

u. 

LSO 

14 

L45 

IS 

1.40 

w 

L35 

17 

L35 

18 

1.30 

!9 

LSS 

» 

1.30 

a 

L30 

22 

L25 

2S 

L35 

it 

L35 

% 

L30 

» 

1.30 

27 

LSO 

» 

LSO 

9 

L2S 

3D... 

L25 

31 

BABAJKAO  &ZVZB  NBA&  PULTTSBTTBO,  V.  T. 

Location. — ^At  Indian  Rapids  power  plant  (formerly  known  as  Lozier  dam)  of  Platte- 
burg  Gas  &  Electric  Co.,  about  6  miles  above  mouth  of  river  at  Plattoburg, 
Clinton  County. 

DiAiNAOB  AREA. — 607  squaro  miles  (measured  on  topographic  maps). 

RscoRDs  AVAILABLE.— March  27,  1903,  to  September  30,  1917. 

*  Hoyt,  J.  C,  Stream  measurements,  1903,  North  Atlantic,  St.  Laivrence  River  and  Great  Lakes  drainage! 
\J,  S.  Qeoi.  Survey  Water-Supply  Paper  97,  p.  340, 1904. 
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SURFACE  WATER  SUPPLY,  1917,  PART  IV. 


Gages. — Crest  gage  a  vertical  staff  on  the  angle  of  the  "wing  wall  at  the  end  of  th€ 
racks.  Datum  raised  0.76  foot  August  20,  1906.  Tailrace  gage  a  vertical  stafi 
spiked  to  timber  work  dike  between  tailrace  and  river  and  about  50  feet  belon 
power  house.  Records  of  kilowatt  output  are  obtained  by  watt  meter  on  switch* 
board  at  half-hour  intervals.  Inclined  staff  gage  at  cable  station,  a  quarter  od 
a  mile  below  dam.    Gages  and  watt  meters  read  by  power-house  operatorB. 

Discharge  measurements. — ^Made  from  a  cable  at  head  of  Indian  Rapids,  one 
quarter  mile  below  dam.  Low-water  measurements  made,  by  wading  undei 
cable  or  in  tailrace. 

Discharge  rating. — Records  include  flow  over  concrete  spillway  171.25  feet  in 
crest  length,  a  rating  for  which  has  been  prepared  for  use  of  coefficienti.<) 
derived  from  experiments  made  in  the  hydraidic  laboratory  of  Cornell  Univer' 
sity  on  a  model  section  of  the  dam;  the  discharge  through  two  power  unite 
equipped  with  300  kilowatt  generators  which  have  been  rated  by  current  meta 
measurements;  and  the  discharge  through  two  5-foot  waste  gates  when  open. 
Occasional  observations  are  made  on  the  inclined  staff  gage  at  the  cable  as  a 
check  on  the  ratings  of  spillway  and  tiirbines. 

Extremes  of  discharge. — Maximum  daily  discharge  during  year,  5,400  second* 
feet  April  3;  minimum  daily  discharge  100  second-feet  August  29. 

1908-1917:  Maximum  daily  discharge  recorded,  6,-410  second-feet,  April  20 
1914;  minimum  daily  discharge  recorded,  90  second-feet,  September  28,  1914. 

Special  study. — A  portable  water-stage  recorder  was  operated  at  the  cable  for  a 
short  i>eriod  in  July,  1914.  Mean  daily  discharge  computed  from  its  record 
agreed  very  closely  with  mean  daily  discharge  derived  from  power-plant  ratings. 

Ice. — ^The  crest  of  the  spillway  is  kept  free  from  ice  so  that  the  stage-discharge 
relation  is  not  affected. 

Regulation. — The  lakes  and  ponds  on  the  main  stream  and  tributaries  above  the 
station  comprise  a  water  surface  area  of  about  25.5  square  miles.  The  actuil 
storage  afforded  by  these  reservoirs  has  been  largely  increased  by  the  State  dam 
at  Lower  Saranac  Lake,  the  operation  of  which  affects  the  distribution  of  floir 
throughout  the  year. 

Accuracy. — Discharge  measurements  made  during  the  year  indicate  that  the  ratings 
of  spillway  and  turbines  have  not  changed.  Discharge  over  the  spillway 
ascertained  by  applying  to  rating  table  mean  gage  heights  for  6-hour  pmods. 
Discharge  through  the  turbines  ascertained  by  applying  to  their  ratings,  the 
mean  kilowatt  output  and  head  for  12-hour  periods.    Records  fair. 

Cooperatiox. — Gage-height  records  and  watt  meter  readings  furnished  by  Platte- 
burg  Gas  &  Electric  Co.,  Herbert  A.  Stutchbury,  sui>erintendent. 

Discharge  measuremenU  of  Saranac  River  near  PlatUburg,  N,  F.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

Oaee 
height. 

Dis- 
charge. 

Date. 

Made  by- 

A. 

Di9- 
cfaaifB. 

Apr.    4 

0.  W.  HartrreU 

do 

do 

Feet. 
4.58 
4.53 
4.44 
4.45 

"?;4 

4,470 
4,240 
4,300 

Apr.    0 
Aug.30» 

O.W.Hartwen 

do 

Feet. 

s.gs 

8.90 
1.83 

4 

C.  C.  Covert 

4 

do 

a  Horton,  R.  E.,  Weir  experiments,  ooeflQdents,  and  formulas:  U.  8.  GeoL  Survey  Water-Supply  P^er 
^-100,  1907. 
iment  m^de  In  tailrace;  no  appreciable  flow  over  spillway. 


300,  pp.  98-100,  1907. 
5  Measurei 
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Dmif  diadiarge,  in  uoond-feet,  cf  Saaranac  River  near  PUUteburg^  N,  Y.^for  the  year 

ending  Sept  SO,  1917. 


D»y. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I. 
2. 
S. 
4. 
S. 

«. 
7.. 
«.. 

9.. 
10.. 

U., 

a.. 

M.. 
15.. 

«.. 

17.. 
It.. 

w.. 
».. 

n.. 

8.. 

a.. 

M.. 

s.. 

SB.. 
27.. 
».. 
8.. 
10.. 

a.. 


280 
S70 
370 
270 
280 

250 
310 
196 
360 
380 

360 
270 
360 
310 
270 

800 
300 
890 
360 
380 

fi20 
400 
680 
400 
400 

450 
460 
450 
290 
fiOO 
360 


870 
400 
370 
830 
270 

450 
380 
420 
410 
600 

410 
300 
340 
410 
410 

380 
890 
350 
310 
340 


310 
860 
430 
560 

230 
450 
480 
520 
640 


660 
580 
500 

580 
580 


640 
060 
600 
680 

700 
800 
560 
620 
700 

560 
380 
640 
460 
500 

680 
560 
480 
390 
500 

500 
440 
560 
580 
640 
310 


460 
470 
560 
560 
490 

680 
580 
640 

eao 

660 

580 
640 
460 
410 
640 

580 
620 
640 
560 
640 

420 
640 
420 
620 
660 

480 
400 
350 
620 
460 
640 


620 
660 
490 
350 
600 

380 
640 
680 
640 
480 

300 
640 
350 
460 
680 

600 
640 
380 
480 
380 

410 
890 
400 
460 
370 

480 
560 

760 


820 
780 
660 
600 
660 


640 
600 
600 
640 

440 
640 
860 
640 
470 

640 
680 
480 
620 
480 

600 
660 
660 
820 
900 

1,650 
2,500 
8,300 
8,200 
2,900 
2,400 


8,400 
4,600 
6,400 
4,300 
8,600 

8,000 
3,000 
2,350 
1,860 
1,700 

1,220 
1,450 
1,220 
1,200 
1,220 

1,160 
1,140 
1,160 
1,350 
1,900 

2,450 
2,800 
2,600 
2,300 
2,050 

1,800 
1,700 
1,700 
1,400 
1,400 


1,250 
1,140 
1,450 
1,300 
1,250 

1,120 
1,250 
1,120 
1,060 
1,080 

1,060 
1,200 
1,140 
980 
1,030 

980 
920 
980 
760 
740 

800 

860 

1,100 

1,250 

1,060 

1,180 
1,060 
900 
820 
1,100 
1,040 


1,060 
1,000 

920 
1,200 

740 

840 

860 

1,100 

1,300 

1,040 

1,500 
2,600 
2,250 
2,000 
1,800 

1,450 
1,500 
1,450 
1,350 
1,250 

1,400 
1,240 
1,120 
920 
1,140 

1,060 

920 

920 

1,100 

1,800 


1,140 

1,160 

1,060 

980 

960 

940 
980 
760 
820 
680 

800 
740 
780 
840 
700 

900 
680 
660 
840 
740 

700 
660 


040 

580 
680 
640 
740 
640 
700 


270 
290 
470 
430 
290 

400 
260 
240 
320 
450 

310 
260 
260 
210 
320 

320 
400 
450 
300 
340 

270 
290 
290 
820 
810 

260 
640 
210 
100 
210 
270 


400 
830 
880 
280 
230 

270 
246 
880 
246 
800 

230 
250 
206 
250 
260 

210 
310 
280 
290 
1,180 

840 
620 
440 
470 
800 

810 
250 
740 
840 
920 


Monthly  discharge  ofSaranac  River  near  FlaUshurg,  N.  Y.f/or  the  year  ending  Sept.  30, 

1917. 

[Drainage  area,  607  square  miles.] 


Month. 


Discharge  in  second-feet. 


MaTcimuTn. 


Mintrnnm. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 

drainage 
area). 


OetoUr 

Novsaber 

December 

Jmoary 

Fetnary 

Mirth... 

g:::::::::; 

hsm 

Wy 

AngiBt 

8fptcmb«.... 

The  year 


680 

640 

800 

680 

760 

3,300 

5,400 

1,4.50 

2,600 

1,160 

470 

1,180 


al96 
a230 
a  210 

•  350 

•  300 

•  440 
1,140 
«740 

740 
680 
100 
206 


361 

406 

668 

633 

478 

1,010 

2,210 

1,060 

1,280 

706 

312 

408 


a506 
.667 
.930 
.878 
.787 
1.66 
3.64 
L75 
2L11 
1.31 
.614 
.672 


5,400 


100 


782 


1.29 


.74 
1.06 
LOl 

.83 
1.91 
4.06 
2.02 
2L36 
L51 

.50 

.75 


17.63 


» Sunday. 
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AiraABLK  SZVZB  AT  ATTSABLK  VOUOI,  V.  T. 

Ix)CATioN. — In  village  of  Ausable  Forks,  Clinton  County,  immediately  below  jiinctioD 
of  East  and  West  branches  and  about  15  miles  above  mouth  of  river. 

Drainaob  area. — 444  square  miles  (measured  on  topographic  maps). 

Records  available. — ^August  17,  1910,  to  September  30,  1917. 

Gage. — Chain  on  left  bank  1,000  feet  below  jimction  of  East  and  West  branches;  read 
by  A.  S.  Baker. 

DiBCHAROB  MEASUREMENTS. — ^Made  ffom  a  cable  1}  miles  below  gage,  or  by  wading 
either  near  the  cable  or  a  short  distance  above  the  gage. 

Channel  and  control. — Stone  and  gravel;  occasionaUy  shifting.  Channel  divided 
by  an  island  opposite  the  gage. 

Extremes  of  discharge. — Maximmn  stage  recorded  during  year,  6.95  feet  at  6  p.  m., 
April  2  (discharge,  7,580  second-feet);  minimum  disdharge,  110  second-feet, 
February  18. 

1910-1917:  MaTimum  stage  recorded,  10.2  feet  in  the  evening  of  March  27, 1913 
(discharge,  roughly  25,000  second-feet) ;  minimum  stage  recorded,  3.0  feet  at  7  a.  m. 
July  21, 1912  (discharge,  practically  zero). 

Special  study. — A  portable  water-stage  recorder  was  installed  at  this  station  and  a 
continuous  gage-height  record  obtained  July  11  to  September  30,  1914,  which 
showed  a  continual  small  fluctuation  in  stage.  It  was  shown  that  monthly  mean 
discharge  based  on  a  semidaily  gage  heights  is  in  error  as  follows:  July  11-31,  3.5 
per  cent;  August,  4.1  per  cent;  September,  1914,  0.5  per  cent.  Some  of  the 
determinations  of  daily  discharge  showed  greater  errors,  but  these  were  laigely  com- 
pensating. 

IcB. — Stage-discharge  relation  sli^tly  affected  by  ice. 

AocuRACT. — Stage-discharge  relation  probably  permanent  between  dates  of  shifting; 
affected  by  ice  for  short  periods  from  December  to  March.  Rating  curve  fairly 
well  defined  between  175  and  3,000  second-feet.  Gage  read  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.    Records  good. 

Discharge  measurements  of  Ausable  River  at  Ausable  ForhSj  N.  K,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

hei^t. 

Di5. 

Date. 

Madeby-. 

A, 

Dls- 
di&rge. 

Oct.   17 

C.C.  Covert 

Feet. 
8.67 

8.74 
3.64 

274 

170 
2U 

Apr.    5 

5 

Aug.  2S 

O.-W.HartweU 

do 

C.C.  Covert 

Feet, 
4.W 
4.OT 
3.52 

^*§;4 

Jan.   32a 

A.  n.  Davison 

'-t 

Feb.  16a 

do 

do 

liar.  14a 

a  Measurement  made  through  complete  Ice  cover. 
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Da^  dU^uxrgtf  in  sectrnd-feet^  of  Auaahle  River  at  Au9abU  Forks,  N,   Y,y  for  the  year 

ending  Sept.  SO,  1917. 


iHy. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.    Sept. 


I. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
U. 
14. 
15. 

16. 
17. 
18. 
». 

a. 

22. 
23. 
24. 
£. 

25. 
27. 
2S. 
2». 
». 
31. 


4M 

871 

as7 

196 

308 

im 

303 
314 
308 

321 
314 
302 
331 
319 

273 
302 

303 
350 
407 

1,360 
788 
457 
436 
354 

354 

319 
354 
343 
314 
337 


387 
380 
336 
336 
303 

319 
380 
372 

303 
484 

465 
388 
836 
373 
334 

343 
221 
350 
327 
373 

196 
334 
364 
1,730 
750 

550 
400 
840 
360 
1,130 


1,110 
776 
636 
4C5 
851 

1,350 
825 
634 

703 
1,070 


600 
430 
360 
300 

30O 
340 
220 
320 
300 

300 
300 
20O 
30O 
30O 

340 
436 
354 

800 
280 
380 


360 
300 
360 
360 


300 
340 
300 
300 
340 

380 
380 
30O 
180 
650 

550 
500 

360 
440 
340 

380 
380 
820 
220 
140 

140 
140 
130 
140 
150 
130 


160 
160 
330 
380 
800 

330 
160 
120 
130 
180 

130 
320 
340 
330 
320 

360 
130 
110 
320 
170 

160 
170 
130 
130 
130 

160 
800 
500 


460 
880 
340 
380 
360 

220 
220 
200 
300 
180 

180 
320 
320 
220 
220 

220 
30O 
940 
940 
380 

340 

319 

465 

1,060 

1,360 

1,440 
3,380 
3,950 
3,050 
1,3'H) 
998 


3,490 
6,800 
6,800 
3,190 
3,160 

1,830 

1,730 

1,440 

984 

80O 

851 
679 
1,360 
764 
678 

557 
567 
688 

955 
3,490 

6,190 
6,310 
3,330 
3,070 
1,730 

1,440 
1,210 
1,100 
1,130 
1,440 


1,160 
1,200 
1,100 
1,350 
851 

800 
739 
1,100 
599 
839 

737 
1,300 
1,160 

984 
1,100 

929 

903 
1,070 
3,070 
3,070 

1,940 
1,260 
l,b30 
1,440 
1,360 

1,360 
1,350 
727 
1,530 
3,320 
3,330 


3,160 
1,620 
3,490 
3,160 
1,440 

1,440 
1,160 
1,730 
1,530 
1,630 

5,310 
5,600 
3,840 
1,830 
1,630 

1,130 
984 

1,040 
702 
679 

1,440 

6C7 

484 

1,230 

2,050 

484 
345 
819 
836 
2,050 


851 
751 
636 
446 
465 


3S7 
357 
331 
314 

314 
2R7 

398 
319 
264 

250 
221 
314 
180 
143 

167 
164 
153 
302 
153 

314 

157 
153 
153 
157 
132 


845 

955 

1,530 

3.720 

3,370 

1,020 
2,160 
3.050 
3,490 


387 
314 


202 
214 


343 
227 


177 
1?«9 
180 

177 
180 
183 
180 
257 
273 


819 
1,070 
407 
387 
250 

943 
227 
214 
303 
357 

314 

321 
308 
227 
170 

133 

m 

183 
170 
916 

702 
465 
319 
273 
250 

221 
303 
314 
354 
394 


Note.— Disdisrge  Nov.  35-39,  Deo.  13-3t,  and  Deo.  39  to  Mar.  21,  estimated,  because  of  ice.  from  discharge 
measaremcnts.  weather  records,  and  vttidy  of  gage-height  graph.  Discharge  Aug.  18-22,  estimated  because 
o(  no  gage-hei^t  record,  229  second-feet. 

Monthly  discharge  of  Ausahle  River  at  Ausable  Forks,  N,  Y.,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  areo,  444  square  miles.] 


Run-off 

(depth  in 

inches  on 

dnUnage 

area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

1,260 

1,730 

1,350 

650 

800 

3,950 

6,800 

3,320 

5,600 

851 

2,730 

1,070 

189 
196 
200 
130 
100 
180 
557 
727 
319 
142 
177 
132 

334 

402 

473 

282 

318 

663 

2,080 

1,350 

1,610 

279 

679 

813 

0.752 

.905 

1.07 

.635 

.491 

1.49 

4.68 

3.04 

3.63 

.629 

1.53 

.704 

0.87 

November. 

1.01 

December 

1.23 

January 

.73 

Febroarv 

.61 

iiiwh!7:::::::::::. ::...::. :.:::::::::::::::: 

1.72 

April 

5.22 

M^:::       :::::::..:.::::.::::::::::::::: 

3.50 

4.05 

jSt::::::::::::::::::::::;:::::::::::::::::::: 

.73 

August 

1.76 

sglSiiir.:  ::.: : :..... 

.79 

The  year . . .-. r  -' --,-..  ^ ..,,.. . 

6,800 

100 

724 

1.63 

23.13 
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WEST  BRAVOH  OF  ATTSABUB  BIVB&  HXAB  HXWKAV,  H.  T. 

Location. — On  farm  of  James  Dudley ,  about  4  miles  northeast  of  Newman,  Eskz 

County,  and  4  miles  below  confluence  at  Lake  Placid. 
Drainage  area. — 116  square  miles  (measured  on  topographic  maps). 
Records  availablb. — June  7,  1916,  to  Sieptember  30,  1917. 
Gage. — Staff,  in  two  sections,  on  the  right  bank  near  the  residence  of  Mr.  Dudley. 

Lower  section  is  inclined,  graduated  from  1.0  to  6.5  feet;  the  upper  section  in 

vertical  graduated  from  6.55  to  10.1  feet;  read  by  James  Dudley. 
DisoHARGB  MEASUREMENTS. — Made  by  wading  or  from  cable  300  feet  aboTe  gage. 
Channel  and  control. — Solid  rock. 
Extremes  or  stage. — ^Maximum  stage  recorded,  6.2  eet  at  6  p.  m.  June  22 ;  miT^imnm 

stage  recorded,  1.7  feet  at  7  p.  m.  June  28. 
Data  inadequate  for  determination  of  dischaige. 

Discharge  measvremenls  of  West  Branch  of  Ausable  River  near  Newman,  N.  Y".,  daring 
if^  year  ending  Sept,  SO,  1917. 


Date. 

Madeby- 

bei^t. 

Dto- 
charge. 

Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Aug.    8 
Jan.   203 

A.  H.  Davison 

Feet. 
2.64 
3.08 
3.11 

Sec-ft. 
61 
106 
131 

Aug.  29 

A.  H.  Davison 

Feft. 
3.22 
2.78 

"""fe 

do 

do. 

C.C.Ck)vert 

93 

Apr.  16 

a  Measurement  made  through  complete  ice  cover. 

Daily  gage  height,  in  feet,  of  West  Branch  of  Ausable  River  at  Newman,  N.  Y.,far  the 

year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

3.12 
2.85 
2.82 
2.72 
2.8 

2.52 
2.72 
2.68 
2.68 
2.68 

2.65 

2.5 

2.7 

3.22 

Z82 

2.7 

2.85 

2.82 

2.82 

3.68 

4.1 

3.45 

3.15 

2.92 

2.65 

2.9 

2.85 

2.75 

2.65 

2.62 

2.6 

2.76 

2.9 

2.98 

2.85 

2.82 

2^82 

2.72 

2.7 

3.05 

8.35 

8.1 

2.88 

2.8 

Z75 

2.88 

2.8 

2.85 

2.72 

2.8 

2.72 

2.52 

2.5 

2.65 

4.95 

8.72 

8.4 

8.15 

3.02 

2.98 

3.82 

8.68 

8.3 

8.52 

8.4 

8.25 

8.95 
8.55 
8.48 
3.45 
8.85 

8.55 
8.38 
8.05 
8.42 
8.4 

8.2 

2.82 

2.85 

2.8 

2.76 

2.65 
2.65 
2.88 
2.95 
2.76 

2.92 
Z95 
2.98 
2.96 
2.85 
2.85 

8.9 

8.98 

8.8 

8.82 

8.52 

8.48 

8.6 

8.35 

8.28 

8.52 

8.45 
8.82 
8.78 
8.75 
4.0 

8.65 

8.5 

8.9 

8.6 

4.4 

4.82 

8.8 

4.22 

4.15 

8.88 

8.85 
8.72 
4.02 
4.12 
4.42 
4.52 

4.25 

4.4 

4.85 

4.1 

8.85 

3.95 

8.68 

4.1 

4.85 

8.72 

4.52 

5.6 

4.4 

4.08 

3.88 

8.8 
8.76 
8.75 
2.8 
8.8 

4.02 

4.1 

8.98 

8.85 

8.75 

8.8 

8.75 

8.62 

8.53 

4.68 

8.85 
8.35 
8.15 
8.22 
2.96 

2.9 

2.96 

2.7 

2.78 

2.7 

2.62 

2.88 

2.9 

2.85 

2.78 

2.7 

2.72 

2.66 

2.75 

2.7 

IS§ 

2.6 

2.42 

2.68 

2.66 

2.52 

2.5 

2.4 

2.45 

2.48 

2.3 
2.4 
2.8 
2.4 
2.4 

2.32 
2.85 
2.88 
2.85 
8.08 

2.65 
2.62 
2.68 
2.42 
2.52 

2.58 

2.66 

2.7 

2.62 

2.6 

2.6 

2.58 

2.52 

2.58 

X58 

2.65 
2.52 
2.45 
2.65 
2.82 
S.02 

2.8S 

2 

3.18 

3 

185 

4 

171 

6                 

165 

6 

168 

7 

18 

8 

168 

9 

16S 

10 

163 

11 

16 

12 

158 

13 

183 

14 

158 

15 

138 

16 

142 

17  

145 

18 

143 

19  

1S3 

20 

8.96 

21 

3.25 

22 

195 

23 

178 

24 

173 

25 

168 

25 

153 

27 

153 

28 

178 

29 

196 

30 

188 

81 

NoTK.— aage4ieig^t  observations  suspended  because  of  ice,  Jan.  1  to  Apr.  30. 
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LAKB  OXO&OX  AT  ROOSBS  ROOK.  V.  T. 

Location. — ^At  boathouse  in  a  small  bay  on  north  side  of  steamboat  landing  at  Rogen 

Rock,  Essex  County. 
Drain AGB  abea. — ^Not  measured. 

RicoRDs  ATAiLABLB.— July  10,  1913,  to  September  30,  1917. 
Gaoe.— Vertical  staff  fastened  to  a  pile  in  the  back  end  ci  the  boathouse.'   Datum 

3.15  feet*  below  crest  of  dam  at  outlet  of  lake;  read  once  daily  by  George  O.  Cook. 
Extremes  or  stage. — Maximum  stage  recorded  during  year,  4.05  feet  June  14, 15, 

16,  and  21 ;  minimum  stage  recorded,  1.2  feet  on  November  21  and  December  22. 
1913-1917  maximum  stage  recorded,  4.98  feet  on  May  2,  1914;  minimum  stage 

leCOTded  1.2  feet  on  November  21  and  December  22,  1916. 
Rbouultion. — The  elevation  of  lake  surface  is  regulated  by  the  operation  d  gates 

and  wheels  at  the  dam  at  the  outlet  of  the  lake  at  Ticonderoga. 
Cooperation. — Gage-height  reonrd  for  current  year  furnished  by  International 

Paper  Co. 

DaUy  gage  height^  in  feet,  of  Lake  Cfecrge  at  Rogers  Rocky  N,   Y.,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.06 
3.02 
1.92 
1.05 
1.08 

1.02 
1.00 
1.05 
1.86 
1.82 

1.82 
1.80 
1.82 
1.70 
1.72 

1.68 
1.88 
1.62 
1.58 
1.0 

1.76 
1.70 
1.72 
1.7 
1.78 

1.72 

1.68 

1.66 

1.6 

1.5 

1.52 

1.62 
1.56 
1.52 
1.6 
1.6 

1.48 

1.52 

1.6 

1.48 

1.46 

1.42 

1.36 

1.3 

1.38 

1.3 

1.36 
1.36 
1.36 
1.38 
1.16 

1.2 

13 

13 

1.35 

1.4 

1.3 

1.3 

1.36 

1.4 

1.4 

1.88 

1.32 

1.36 

1.4 

1.42 

1.6 

1.4 

1.38 

1.38 

L38 

1.4 

1.35 

1.32 

1.4 

1.36 

1.42 

1.35 

1.4 

1.36 

1.32 

1.8 
1.2 
1.3 
1.4 
1.42 

1.36 

1.42 

1.4 

1.36 

1.3 

1.35 

1.4 

1.36 

1.3 

1.32 

1.36 

1.42 

1.46 

1.42 

1.4 

1.3 

1.36 

1.38 

1.4 

1.6 

1.52 

1.58 
1.62 
1.68 
1.68 
1.7 

1.8 

1.72 

1.7 

1.75 

1.72 

1.72 

1.68 

1.7 

1.72 

1.75 

1.72 

1.7 

1.72 

1.7 

1.72 

1.65 

1.7 

1.68 

1.06 

1.68 

1.66 

1.65 
1.66 
1.7 

!:Ji 

1.72 

1.7 

1.66 

1.62 

1.6 

1.65 

1.6 

1.66 

1.65 

1.6 

1.66 

1.6 

1.62 

1.66 

1.6 

1.62 

1.6 

1.58 

1.56 

1.6 

1.65 

1.68 

1.68 

1.7 

1.68 

1.6 

1.62 

1.68 

1.68 

1.7 

1.76 

1.72 

1.7 

1.68 

1.68 

1.7 

1.75 

1.8 

1.0 

2.0 

2.2 

2.38 

2.4 

2.45 

2.48 
2.5 
2.7 
2.8 

2.88 

2.88 

2.08 

3.0 

3.02 

3.0 

2.06 

3.0 

8.02 

3.0 

3.0 

3.06 

3.0 

3.0 

3.0 

3.06 

8.12 

3.18 

3.2 

8.15 

8.12 

3.1 

3.15 

3.12 

3.12 

3.15 

3.18 

3.25 

8.2 

3.12 

3.12 

3.1 

3.15 

3.2 

3.18 

3.22 

3.18 

3.1 

3.06 

8.1 

3.0 

8.1 

3.06 

3.02 

3.1 

3.0 

3.0 
8.02 
8.05 
8.02 
8.0 

8.02 

8.0 

3.02 

3.1 

3.06 

3.18 

8.2 
3.12 
3.15 
8.18 
3.15 

3.1 

3.15 

3.2 

3.2 

3.22 

3.26 

3.8 
4.00 
4.05 
4.06 

4.0 

3.98 

4.05 

4.02 

4.0 

4.06 

4.0 

3.08 

3.96 

3.95 

3.98 

4.0 

3.92 

3.98 

4.02 

4.03 

4.0 

8.06 

3.0 

3.87 

8.85 
3.86 
3.87 
3.78 
3.77 

3.75 

3.8 

3.78 

8.77 

3.75 

3.8 

3.78 

3.75 

8.82 

8.8 

3.78 

3.8 

3.75 

8.7 

3.72 

8.75 

8.65 

3.63 

3.6 

8.57 

3.53 

3.67 
8.53 
8.52 
3.48 
3.4 

8.35 

3.33 

8.37 

3.4 

3.38 

8.8 

3.26 

3.23 

8.25 

3.22 

8.2 

3.18 

3.15 

3.1 

8.0 

3.16 

2.96 

2.96 

3.0 

8.07 

8.0 
2.96 
3.0 
2.07 
2.88 
2.85 

2.88 

2 

2.0 

3..         

2.87 

4 

2.86 

5..           

a.8 

^,,         

2.82 

7 

2.78 

g 

2.75 

9 

2.8 

10.             

2.7 

11.              

2.68 

12 

2.65 

13 

2.62 

14 

2.6 

15 

2.56 

15 

2.53 

17 

2.5 

IS 

2.47 

19.                

2.5 

» 

2.5 

21 

2.4vS 

22 

2.4 

2) 

2.45 

21 

2.45 

25 

2.43 

25 

2.42 

27 

2.4 

28... 

2.38 

29 

2.37 

30 

2.35 

11 

LAKB  OKAXPLAnr  AT  BTTBLIHGTOV.  VT. 

Location.— On  south  side  of  roadway  leading  to  dock  of  Champlain  Transportation 
Co.,  at  foot  of  King  street,  Burlington. 

Rbcobdb  available.— May  1, 1907,  to  September  30,  1917. 

Gaob. — Sta£F.  Comparisons  of  gage  readings  indicate  that  zero  of  gage  at  Burlington 
IB  at  practically  the  same  elevation  as  that  of  gage  at  Fort  Montgomery — 92.5 
feet  above  mean  sea  level.  Gage  read  by  employee  of  the  Champlain  Trans- 
portation Co. 

1  DeCennlned  by  levels;  supersedes  the  estimated  datum  previously  published. 
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SXTBFACE  WATER  SUPPLY,  1911,  PART  IV. 


Extremes  of  stage. — Maxiimim  st^Lge  recorded  daring  year,  6.20  feet  April  10-11; 
minimmn  stage  recorded,  0.95  foot  November  24-25. 

1907-1917:  Maxiirnim  stage  recorded,  8.20  feet  on  April  7,  1913;  minimum 
stage  recorded,  —0.25  foot  on  December  4,  1908. 

Ice. — ^Wider  portions  of  lake  not  usually  frozen  over  xmtil  the  last  part  of  January.  Oc- 
casionally closure  does  not  occur  luitil  February  and  in  some  years  it  lasts  only 
for  a  few  days.  The  northern  end  of  the  lake,  above  the  outlet,  is  usually  cov- 
ered with  ice  from  the  middle  of  December  to  the  middle  of  Aj^. 

Accuracy. — Gage  read  to  hundredths  once  a  day  except  on  Sundays;  readings  during 
winter  at  irr^:ular  intervals.  Gage  readings  made  when  the  lake  is  rough  subject 
to  inaccuracies  due  to  wave  action. 

Cooperation. — Gage-height  record  furnished  through  the  courtesy  of  Mr.  D.  A. 
Loomis,  general  manager  of  the  Champlain  Transportation  Co. 

Daily  gage  height^  in  feel,  of  Lake  Champlain  at  Burlington,  Ff.,  for  the  year  ending 

SepL  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

l.U 
1.13 
1.15 
1.16 

1.11 
1.05 
1.00 
1.00 
1.00 

1.00 

"i.w* 

1.05 
1.04 

1.04 
1.02 
1.02 

.99 
.97 
.97 
.95 
.96 

"*i.'66' 
1.19 
1.32 
1.36 

1.50 
1.52 

1.80 
1.80 

6.66 

ts 

6.55 
6.48 

"6.36* 
6.28 
6.20 
5.16 

6.06 
6.02 

4.93 

4.90 
4.82 
4.70 
4.62 

4.45 
4.42 
4.38 
4.38 
4.36 

4.30 

**4.'22* 
4.20 
4.20 
4.16 

4.16 
4.13 

'■4.08* 
4.02 

3.96 
3.90 
3.87 
8.83 

3.96 
4.30 
4.62 
4.65 
4.82 

4^86 

"4.83* 
4.78 
4.75 

4.72 
4.66 
4.58 

"i'ii' 

4.48 
4.36 
4.30 
4.13 
4.02 

"4.66" 
8.98 
3.98 
3.96 

3.90 
3.80 

'*3.*68' 
3.66 

8.50 
3.48 
3.42 
3.38 

8.30 
3.28 
3.26 
3.20 
3.20 

3.18 

"iii' 

3.10 
3.02 

X96 
X92 
2.90 

*  2.'87" 
2.87 

2.80 
2.74 
2.70 
2.65 

2.63 
2.47 
2.44 
2.40 
2.87 

2.30 

*'i*26' 
2.26 
2.20 

2.18 
2.13 
2.16 

*'z2i* 

2.24 
2.28 
2.30 
2.30 
2.28 

"xio 

2.13 
2.10 
2.04 
1.98 

1.96 

2                  .     . 

1.25 
1.20 
1.20 
1.18 

1.16 
1.13 

6.15 
5.50 
6.76 
5.87 

5.96 
6.06 

3 

1.86 

4             

1.60 
1.66 

1.68 
1.75 
1.88 
1.92 

1.85 

6 

2.00 

1.96 

1.82 

6 

1.T8 

7.           

1.78 

8 

1.82 

L76 

9 

1.05 
1.06 

1.03 
1.02 
1.02 
1.00 

6.18 
6.20 

6.20 
6.06 
6.96 
5.90 

10.           

1.74 

11 

1.95 
1.98 
2.00 
2.02 
2.02 

2.03 

1.74 

12 

1.96 

"ilH' 

1.72 

13 

1.69 

14.            

1.68 

15 

1.66 

1(J 

1.00 
.96 
.96 
.96 
.96 

.96 

6.76 
6.66 
6.62 
6.66 
6.70 

6.72 

17 

1.61 

18 

2.06 
2.06 
2.06 

2.02 
2.02 
1.96 

2.10 

1.59 

19 

1.96 

"i'dd' 

1.59 

20 

1.58 

21 

1.62 

22 

2.10 

1.60 

2) 

1.18 
1.24 
1.24 

1.21 
1.20 
1.18 

6.86 
6.90 
6.96 

6.98 
6.86 

6.80 

"6.'72' 

24 

1.57 

25 

1.53 

26 

1.94 
1.83 
1.91 
1.91 
1.90 

1.90 

X70 
8.06 
3.74 
4.28 
4.68 
4.72 

1.48 

27 

1.46 

28 

1.46 

29 

2.03 



1.46 

30 

1.14 
1.11 

31 

1 

NoTB.~Thickness  of  Ice  100  feet  from  dock:  Jan.  29,  5  inches;  Feb.  5,  9  inches;  Feb.  12,  12.5  inobes; 
Feb.  19, 15.75  inches;  Feb.  25, 17  inohes;  Mar.  6, 17.5  inches;  Mar.  13, 17.75  inches;  Mar.  20, 16.75  inches; 
Mar.  26;  13  inches. 
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OTTSS  CXXXK  AT  MXDDLIBm'^,  VT. 

Locahon. — At  ndlioftd  bridge  half  a  mile  south  of  railroad  station  at  Middlebury, 
Addison  County,  3}  miles  below  mouth  of  Middlebury  River,  and  3}  miles  above 
mouth  of  New  Haven  River. 

DsAiNAOB  ABEA. — 615  square  miles. 

Recobds  available.— April  1, 1903,  to  May  1, 1907;  October  5, 1910,  to  September  30, 
1917. 

Gaoe. — Chain;  read  by  Alexander  Hamilton. 

DncHABGE  MEASUREMENTS. — Made  from  a  boat  just  below  railroad  bridge,  at  the 
Btcme-arch  highway  bridge  just  above  dam,  or  by  wading. 

Geaknsl  and  control. — Channel  deep;  current  sluggish  for  several  miles  above  the 
station.  Control  far  low  stages  is  gravel  and  boulder  rips  about  800  feet  below 
gage,  probably  somewhat  shifting;  control  at  high  stages  is  near  the  dam  800  feet 
farther  downstream. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  16.3  feet  at  7.15 
a.  m.  April  2  (discharge  3,680  second-feet);  minimum  stage  recorded  during  year, 
■11.66  feet  at  7.15  a.  m.  October  9  (discharge,  175  second-feet). 

1903-1907  and  1910-1917:  Maximum  stage  recorded,  21.07  feet  March  30,  1913 
(discharge,  from  extension  of  rating  curve,  about  8,000  second-feet);  miniTnnm 
open-water  stage  recorded,  11.45  feet  September  15,  1913  (discharge,  138  second- 
feet).  A  somewhat  lower  discharge  has  probably  •ccurred  at  various  times  when 
the  stage-discharge  relation  has  been  affected  by  ice. 

Ice. — ^Ice  forms  to  a  considerable  thickness  at  the  gage  and  occasionally  at  the  control, 
affecting  the  stage-discharge  relation. 

Regulation. — ^Probably  littie  if  any  effect  from  power  developments  above  the  sta- 
tion. Considerable  storage  has  been  developed  on  tributaries  near  the  head- 
waters. 

Accuracy. — Stage-discharge  relation  has  changed  somewhat  in  previous  years,  but 
apparentiy  no  change  during  1916-17.  Rating  curve  well  defined  between  200 
and  4,000  second-feet.  Gage  read  to  quarter-tenths  once  daily.  Daily  discharge 
ascertained  by  applying  daily  gage  height  to  rating  table,  with  corrections  for  ice 
during  winter  as  shown  in  foot  note  to  daily  discharge  table.    Records  good. 

Difduave  measurements  of  Otter  Creek  at  Middlebury ^  Vt.,  during  the  year  ending  Sept, 

SO,  1917. 


Dtte. 

Made  by— 

heS^ 

Dis- 
charge. 

Date. 

Madeby- 

A. 

Dte- 
charge. 

Dec  28 
Feb.  19 

Hardin  Thweatt 

H.U.Khacliadoorian.. 

do. 

....<lo. 

Fed, 

12.47 

a  12. 35 

a  12. 90 

•  12.90 

357 
670 
568 

Mar.  30 
31 
31 

July   27 

H.  H.  Ehachadoorlan. . 

do. 

C.  H.  Pierce 

Feet. 
16.05 
16.09 
16.10 
11.85 

8ee,-fi, 
8,530 
3,510 

13 

M.  R.  Stackpole 

a  Stage-discharge  relation  afleeted  by  ioa. 
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STTBFAGE  WATER  SUPPLY,  1917,  PABT  IV. 


Daily  discharoe,  in  $econd-feet,  of  Otter  Creek  at  MiditAury,  Vt,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1  

428 
4^ 
820 
320 
2S3 

365 
248 
283 
175 
232 

265 

248 
248 
248 
320 

217 
283 
283 
301 
320 

810 
1,033 
610 
501 
403 

801 
2S3 
283 
320 
217 
283 

283 
283 
820 
320 
283 

365 

801 
820 
301 
320 

320 
340 
283 
283 
283 

283 
320 
320 
340 
301 

820 
320 
801 
740 
1,7W 

1,520 

1,270 

«65 

740 

?75 

1,880 

1,360 
1,090 

1,070 

1,070 

1,030 

810 

017 

1,030 
917 
810 
670 
640 

610 
610 
555 

360 
381 

450 
360 
450" 
705 
705 

610 
501 
501 
426 
450 
860 

860 
860 
360 
381 
381 

450 
740 
775 
705 
540 

«70 
610 
582 

555 
1,110 

1,360 

1,190 

1,110 

880 

670 

610 
501 
670 
501 
450 

450 
426 
403 
403 
426 
475 

475 
475 
450 
426 
408 

408 
403 
360 
860 

360 

840 
320 
340 
360 
381 

403 
426 
381 
810 
881 

426 
426 
426 
426 
408 

381 

528 

1,610 

1,790 

1,700 

1,440 

810 

740 

640 
555 
475 
555 

501 

555 
582 

528 
501 
501 

501 
555 
740 
740 
555 

476 

555 

706 

1,520 

1,880 

2,240 
2;510 
8,410 
8,410 
8410 
3,590 

8,500 
8,680 
8!  590 
3,410 
8,410 

8,820 
8,230 
8,140 
2,960 
2,780 

2,420 
1,970 
1,880 
1,440 
1,190 

1,030 

955 

992 

1,190 

1,440 

2,830 
2,330 
2,510 
2,510 
2;  690 

2,690 
2,600 
2,600 
2,510 
2,380 

...JV.. 

1,970 
1,700 
1,700 
1,610 
1,440 

1,270 
1,360 
1,360 
1,270 
1,270 

1,070 
l!l90 
1,190 
1,190 
1,150 

1,030 
880 
810 
740 
775 

775 
775 
705 
845 
992 

992 

1,030 

880 

775 

1,270 

1,440 

1,270 

1,070 

810 

810 

810 

970 

610 

1,030 

1,790 

1,700 

1,610 
2,870 
2,690 
2;  690 
2,510 

2,330 
2,150 
1,610 
1,270 
965 

810 
705 
610 
610 
740 

670 
640 
610 
582 
610 

820 
501 
426 
320 
283 

860 
860 
283 
232 
801 

801 
801 
840 
860 
800 

408 
501 
360 
860 
450 

426 
860 
217 
801 
283 

283 
248 
248 
283 
265 
265 

283 
248 
381 
840 
248 

202 
232 
348 
365 
403 

283 
282 
232 
283 

301 
S20 
381 
820 
801 

830 
840 
801 
283 
283 

340 
248 
265 
265 
288 
840 

340 

2 

360 

8 

820 

4 

426 

6 

860 

e 

320 

7 

820 

8 

340 

0 

283 

10 

217 

11 

265 

12 

283 

13 

265 

14 

2SS 

15 

265 

1«  

265 

17 

•217 

IS 

292 

19 

283 

30 

330 

21 

820 

22 

288 

23 

365 

24 

317 

25 

202 

26 

233 

27 

233 

28 

248 

29 

248 

30 

265 

81 

Note.— Stase-dlsrharge  relatirm  affected  by  ice  Jan.  21  and  Jan.  26  to  Mar.  25;  discharge  determined 


A  gage  beifpits  corrected  for  ellect  of  ice  by  means  of  8  discharge  measurements,  observer*!  notes,  and 
weather  records. 


Monthly  discharge  0/ Otter  Creek  at  Middlebwry,  Vt.,  for  the  year  ending  Sept.  SO,  2917. 
[Drainage  area  615  square  miles.] 


Month. 


October 

November. . . 
December.... 

January 

February 

March 

i^:::::;:: 

June 

July 

August 

September... 

The  year 


Discharge  in  second*feet. 


Maximum. 


1,080 
1,790 
1,970 
1,360 
1,610 
8,590 
3,680 
1,970 
2,870 

610 
1,070 

426 


8,680 


Mtnimum. 


175 
265 
860 
860 
320 
475 
955 
706 
582 
217 
202 
202 


176 


846 

493 

778 

619 

444 

1,250 

2,420 

1,140 

1,260 

832 

317 


807 


Per 
square 


a668 
.808 
1.27 
1.01 
.722 
2.08 
8.98 
1.86 
2.05 
.540 
.515 
.460 


1.81 


RuiMiff 

(depth  in 

inches  on 

drainage 

area). 


0.66 

.89 

1.46 

1.16 

.75 

2.84 

4.88 

2.13 

2.29 

.62 

.59 

.51 


17.77 
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WXV008KZ  BIVX&^T  XOHTPXXJSS,  VT. 

LocAHON. — One  mile  downstream  from  Central  Vermont  Railway  station  in  Mont- 
pdier,  Washington  County,  about  three  eighths  of  a  mile  above  mouth  of  Dog 
River,  and  1^  miles  below  mouth  of  Worcester  Branch. 

Dbainaob  abea. — 420  square  miles. 

Rnx>Roe  available  .—May  19, 1909,  to  September  30, 1917. 

GAOs.—Goiley  seven-day  water-stage  recorder  installed  July  4,  1914,  on  right  bank; 
gige  heights  referred  to  datum  by  means  of  a  hook  gage  inside  the  well;  an 
outside  staff  gage  is  used  for  auxiliary  readings;  records  June  16  to  July  3,  1914, 
obtained  from  the  staff  gage.  Chahi  gage  at  highway  bridge  just  above  the 
Coitial  Vermont  Railway  station  used  from  May  19,  1909,  to  June  30,  1914. 

DiacHABOB  MEASUBEMENTs. — ^Mado  from  a  cable  or  by  wading. 

Channel  and  contbol. — Channel  deep  and  fairly  uniform  in  section  at  the  gage, 
control  is  formed  by  sharply  defined  rock  outcrop  about  500  feet  below  gage. 

Extremes  of  dischaboe. — Maximum  open- water  stage  during  year,  from  water-stage 
recorder,  12.52  feet  at  9  a.  m.  March  28  (discharge,  from  extension  of  rating  curve, 
10,600  second-feet);  minimum  stage  from  water-stage  recorder,  2.96  feet  at  6  a.  m. 
October  18,  and  7  a.  m.  November  1  (discharge  43  second-feet). 

1909-1917:  Maximum  stage,  determined  by  leveling  from  flood  marks  pre- 
served on  building  near  present  gage,  17.31  feet,  April  7,  1912  (discharge  not 
determined);  minimum  stage  from  water-stage  recorder,  1914-1917,  2.77  feet, 
August  13, 1914  and  October  24, 1915  (discharge,  19  second-feet). 

Id.— Stage-dischaige  relation  seriously  affected  by  ice  during  the  winter.  Discharge 
ascertained  by  means  of  gage  heights,  ciirrent  meter  measurements,  observer's 
notes,  and  weather  records. 

BsouLATiON.— Operation  of  power  plants  on  main  stream  and  tributaries  above  station 
cause  large  diurnal  fluctuations  in  stage  (see  Water-Supply  Paper  424,  fig.  1,  p.  41). 

AccuBACT.— ^tage-discharge  relation  practically  permanent  except  when  affected  by 
ice.  Rating  curve  well  defined  between  30  and  5,000  second-feet.  Operation 
of  water-stage  recorder  satisfactory  during  the  year.  Daily  discharge  determined 
by  discharge  integrator,  except  for  high  stages  and  during  the  period  December 
to  March,  when  mean  daily  gage  heights  were  used.  Open- water  records  good; 
winter  records  fair. 

DiKharge  mtatwemenU  of  Winooski  River  at  Montpelier,  Vt.^  during  the  year  ending 

Sept.  SO,  1917. 


Dite. 

Uaddhj— 

i;^t. 

DIs. 
diarge. 

Date. 

Made  by— 

iS^t. 

r>i»- 

diarge. 

lin.    5 
f*h.  17 
Mtf .  13 
Apr.    1 

Hardin  Thwoatt 

H.  H.  KhAchadoorian. . 
do 

Feet, 

06.13 

05.25 

8.16 

306 

803 

4,140 

Sept.  14 
14 
15 

M.  R.  Stackpole 

do 

do 

Feet. 
3.57 
8.76 
3.47 

242 

158 

•  stage-discharge  relation  affected  by  ice. 
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SURFACE  WATER  SUPPLY,  1911,  PART  IV. 


Daily  dxKharge,  in  ucond-feet,  of  Winooski  River  at  Monipdier,  Vl,  far  the  year  ending 

Sept.  30, 1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

550 
300 
840 
210 
172 

160 
140 
85 
122 
146 

160 
132 
152 
114 
130 

160 
164 
162 
166 
440 

890 
520 
320 
260 
225 

215 
205 
200 
110 
154 
190 

ito 

255 
310 
335 
230 

240 
215 
205 
198 
205 

210 
138 
184 
196 
210 

215 
210 
20O 
172 
260 

240 

210 

190 

1,760 

1,080 

420 
380 
340 
370 
1,680 

1,460 
860 
626 
470 
748 

1,100 
790 
602 
530 
678 

642 
500 

420 
845 
320 

320 
345 
280 
280 
280 

300 
300 
820 
280 
280 

280 
260 
260 
240 
240 
225 

225 
225 
210 
195 
180 

820 
240 
210 
195 
196 

180 
131 
131 
195 
896 

685 
660 
895 
280 
280 

260 
260 
280 
225 
225 

225 
210 
225 
240 
226 
210 

225 
225 
225 
225 
M 

226 

168 
180 
240 
180 

166 
181 
181 

143 
155 

156 
131 
143 
195 
168 

168 
168 
168 
156 
120 

180 
196 
346 

sao 

280 
240 
180 
225 

196 
180 
180 
168 
168 

166 
196 
168 
180 
180 

180 
196 

196 
210 
168 

180 
168 
196 
820 
860 

1,680 
6,610 
9,010 
2,990 
1.930 
1,780 

8,  no 

4,320 
8,230 
2,810 
2,480 

2.700 
3,290 
2,280 
i;780 
1,420 

1.M) 
1,180 
1,160 
1.160 
1,060 

1,040 
1,120 
1,540 
2,100 
3,110 

8,880 
8,710 
2,990 
2,250 
1,650 

1,480 
1,360 
1,360 
1,280 
1,320 

1,260 
1,380 
1,280 
1,060 
960 

980 
880 
850 
770 
790 

760 
980 
900 
800 
760 

630 
580 
560 
640 
660 

620 
600 
610 
760 
630 

710 
650 
640 
670 
880 
670 

620 
470 
620 
1,010 
630 

600 

480 
1,060 
1,280 
1,180 

8,160 
6,140 
2^250 
1,460 
i;260 

1,100 
1,300 
2,610 
1.420 
1,000 

880 
720 
610 
750 
780 

670 
640 
440 
700 
1,420 

800 
800 
560 
420 
366 

336 

810 
285 
280 
255 

260 
455 
475 
330 
300 

305 
275 
260 
265 
450 

315 
220 
275 
205 

200 

172 
148 
140 
68 
170 
190 

205 
295 
210 
170 
14A 

194 
166 
138 
850 
660 

310 
205 
230 
210 
220 

225 
460 
860 
385 
350 

670 
40O 
280 
245 
350 

205 
235 

184 
205 
320 

310 

300 

2 

405 

3 

290 

4 

255 

6 

200 

6 

190 

7 

220 

8 

200 

9 

m 

10 

1» 

11 

130 

12 

150 

13 

120 

14 

150 

16 

140 

16 

92 

17 

172 

18 

154 

19 

130 

ao 

142 

21 

255 

22 

235 

23 

106 

24 

174 

25 

140 

26 

140 

27 

166 

28 

162 

29 

160 

30 

m 

31 

* 

Note.— Stage-discharge  relaticn  affected  by  loe  Deo.  14  to  Mar.  26;  discharge  determined  from  a  study 
of  weather  records,  obsen^ed  gage  heights,  and  3  discharge  measurements.  Discharge  estimated  Aug. 
14-16  and  Sept.  10-12. 

Monthly  diecharge  of  Winoosbi  River  at  Montpelier,  Vt.jfor  the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  420  square  miles.] 


Discharge  in  seoond-lBet. 

Run-off 
drainage 

Month. 

^fftYft¥ty^fn 

l^fnfmiim, 

Mean. 

Per 
square 
mile. 

area). 

October 

890 

1,760 

1,460 

805 

345 

9.010 

4,320 

1,380 

6,140 

800 

860 

405 

85 

138 
225 
131 
131 
155 
1,040 
540 
440 

68 
138 

92 

232 
867 
467 
276 
184 
922 

2,130 
793 

1,230 
818 
803 
179 

0.552 
.874 
Lll 
.655 
.438 
2.20 
5.07 
1.80 
2.93 
.757 
:721 
.426 

a64 

November 

.98 

December 

L28 

January . .  

.76 

iP>bniary ,,. 

.46 

March . .'. 

2.54 

Aoril 

5.66 

iS^.::...: :...:.:.::.::.::.:...:.:..:. 

2.18 

June 

3. 37 

July 

.87 

August 

.83 

S^^ember 

.48 

The  year .  ..  . 

9,010 

68 

616 

1.47 

19.96 
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BOO  miVSX  AT  VOBTHVIBLD,  VT. 

Location. — ^At  highway  bridge  near  Norwich  Univendty  campuB  in  Northfield, 
Washington  CTounty.    Union  Brook  joins  Dog  River  a  short  distance  below  station. 

DsAiKAOE  AREA.— 47  squaro  miles  (from  surveys  made  by  Norwich  University 
students). 

RsooRDs  AVAILABLE.— May  14,  1909,  to  September  30,  1917.  Records  from  May 
14, 1909,  to  August  22, 1910,  obtained  at  lower  highway  bridge;  those  from  August 
23,  1910,  to  date  at  present  location. 

Qaobs. — Gurley  7-day  water«tage  recorder;  gsge  heights  referred  to  gsge  datum  by 
means  of  a  hook  gage  inside  the  well;  outside  staff  gage  used  for  auxiliary  read- 
ings. 

DiscHABOE  MEASUREMENTS. — ^Mado  from  highway  bridge  or  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  idluvial  deposits;  sub- 
ject to  slight  shifts. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recorder, 
5.78  feet  at  12.30  a.  m.  March  28  (discharge,  1,440  second-feet);  minimum  stage 
during  year,  from  water-stage  recorder,  0.92  foot  several  times  in  August  and 
September  (discharge,  7.8  second-feet). 

1910-1917:  Maximum  stage  recorded  at  present  site,  8.5  feet  March  25,  1913 
(discharge,  3,400  second-feet);  minimum  stage  recorded,  0.60  foot  September  10 
and  11,  1913  (discharge,  3.0  second-feet).  At  the  lower  gage,  1909-10  flow  was 
practically  zero  at  various  times  when  water  was  held  back  by  dam  above  gage. 

Ice. — ^River  frozen  over  during  winter. 

Accuracy. — Stage-discharge  relation  fairly  permanent  except  when  affected  by  ice. 
Rating  curve  well  defined  below  500  second-feet  and  poorly  defined  above. 
Operation  of  water-stage  recorder  satisfactory  throughout  year  except  for  periods 
as  shown  in  footnote  to  daily-dischaige  table.  Daily  discharge  ascertained  by 
applying  to  fating  table  mean  daily  gage  height  obtained  by  inspecting  gage- 
height  graph.  Records  good,  except  those  from  November  to  March,  which  are 
estimated  as  stated  in  footnote  to  monthly-discharge  table. 

Diteharge  meaturementi  of  Dog  River  at  Nctr^^fieldy  Fl.,  during  the  year  ending  Sept,  SO, 

1917. 


D«te. 

Mad©  by— 

beX. 

Dis- 
charge. 

Date. 

Made  by- 

Oaso 
height. 

Dis- 
charge. 

Jml    e 

Hardin  Thweatt 

H«H.  Khachadoorian. . 

Feet, 

1.68 

al.46 

27.0 

Apr.    2 
Sept.  15 

C.  HPIeroe 

Feet. 
4.12 
1.01 

'"J- 

Feb.  16 

M.  R.  Stackpole 

12.8 

a  Stage-discharge  relation  affected  by  ice. 
94446*-^l^— WBP  454 8 
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SUBFAOS  WATEB  8UFFLT9  1917,  TMJBfl  IV. 


Daify  dudiarge,  in  Beeond^fett^  </!%  JKtef  ^  NorU^IM^  Vt.yfor  the  fear  ending 

Sept.  30, 1917. 


D»y. 

Oct. 

Nov. 

Mar. 

Apr. 

itoy. 

Jo^ 

July. 

Aug. 

Stpt. 

1 

J? 

il 

18 

a 

3 

14 
18 

U 
18 
13 

a 

14 
14 
18 
78 

a 

a 

18 

S 

s 

a 

a 
a 

3 

a 
a 

a 

s 

s 

ii 

a 

81 

1 

S78 

m 
m 

m 

948 
901 

13 

179 

iS 

170 
903 

565 

809 

% 

9a 

915 
9U 

3^ 

m 

m 

iS 

IM 
158 

iS 

144 

UO 
118 

a 
a 
a 
a 
a 

77 

70 
100 

140 
109 

a 

a 

s 

a 

1 

IM 
IM 

s 

% 

188 

179 
907 

Vi 

197 
108 

S 

a 
a 

3 

a 

a 

a 

8 

a 
47 

8 

a 
a 

8 
8 

a 

M 

a 

a 

3 

3 
3 

a 
a 

a 
a 

3 

u 
a 

3 

» 
3 

100 
108 

8 

a 

41 

3 
3 

3 

a 
a 
97 
a 

a 

t 

31 

8;i:!;i:i!!;!:!!;;!:!:;;!ii!! 

9< 

4 

a 

5 

a 

8 

a 

7:::::::;:::::::::;:::::;;;:: 

a 

8 

19 

0 

19 

10 

a 

11 

a 

liii:::;:::::::::::;::;::;:::: 

14 

13 

14 

14 

14 

J;.:.::.::::;:::::::::::::::: 

18 

I?:;::::::::::;::;:::::::;:;:: 

19 

18 

a 

19 

9 

a 

17 

a ;.... 

U 

a 

14 

a.::.::::::::.::::::::::::::: 

a 

94 

11 

S..!..:.!:;:::::;:::;;::::::: 

a 

a 

9 

9?.:::;;:;::::;;::::::::::;;:: 

a 

a 

10 

a 

11 

a 

14 

81 

NovB.— atagMladhwn  fBtetfam  affected  bj  ice  da 
WMtiaKrtory  NvrTa  a  Mar.  11;  dady  diailMiie  nH  do 
99-a,  a-«>,  bar  1,  June  a,  a,  Julfva^  aad  Auc.  8-19. 


Operattatt 
Dbdteffe 


iCar.  a,Apc 


Praimga  ana,  47  eqam  mUes.) 


232?JS 

drainage 
ana  J* 

Mooth. 

H^^rfnmiw 

laniBmm. 

Mean. 

Per 

•ass? 

October 

» 

a 

a.8 
•a 
•a 
•44 
•a 

•3? 

iS 

80.8 

90.8 
15.0 

0.4a 

xa 
8.a 

8.U 

.7a 
.«a 
.aa 

a  51 

NS^fc:;::::::::;:;::::.::;:::::;:::::;:::: 

i.a 

Dffmnbfir                 

t» 

January 

i.a 

.a 

5SSS!»:!!:::::::!:::!;!:;:::!:!;!:::!::::::: 

700 
009 

9a 

m 
a 
100 

81 

9.46 

ADfO 

ITO 
77 

a 

16 
10 
0 

7.  a 

^ 

iM 

JSv;:: 

847 

JS^.;:::;::::::::::::::::::::::::::;::::::::: 

.90 

ASaat 

.71 

ii^mbir^v;:::;;:::;:;:;:::::::::;:::;:::::; 

.a 

ThayaaTx       ^^x  ^^^..^.^xw 

700 

80.0 

1.79 

a  41 

NOTl.-^feaa  dtehane.  Nor.  a  to  Mar.  11, 
■mwriuiiiifi,  apd  nootda  of  flow  Oar  Whtto — 


fPQQ  a  compaialtva  atody  of  two 
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T.AMftTliTJi  mXWmtL  AT  GADTt  TAULU,  VT. 

Location. — Aboat  <me-f(mrth  mile  below  power  houae  of  MorriBville  municipal  elec- 
tric plant,  at  what  was  fonnerly  known  as  Cadys  Falls,  2  miles  downstream  from 
Mcvriflville,  Lamoille  County. 

Dkaikage  akea. — ^280  square  miles. 

Rbcoeds  atazlabls. — September  4,  1913  to  September  30,  1917.  A  station  was 
maintained  at  highway  biidge  near  power  plant  at  Cadys  Falls  from  July  28, 
1909,  to  July  13,  1910. 

Gages. — ^Barrett  db  Lawrence  water-stage  recorder  in  gage  house  on  right  bank,  one- 
fourth  mile  below  highway  bridge  at  Cadys  Falls,  used  to  December  28,  1916; 
Fries  water-stage  reccmler  after  December  29,  1916.  Gage  heights  are  referred 
to  gage  datum  by  means  of  a  hook  gage  inside  the  weU.  An  outside  staff  gage  is 
used  for  auxiliary  readings.  From  July  28,  1909,  to  July  13,  1910,  chain  gage 
on  highway  bridge  was  used. 

DiscHABGE  MBAstJEEMBNTs. — ^Mado  from  a  cable  or  by  wading. 

Channel  and  contbol. — ^Bed  smooth  gravel.  Well-defined  gravel  control  500 
feet  downstream  from  gage. 

ExTKXMES  OF  DiscHABOB. — Maximum  stage  during  year  from  water-stage  recorder, 
8.36  feet  at  9.30  a.  m.  June  12  (discharge,  4,520  second-feet);  minimum  stage 
during  year,  from  water-stage  recorder,  1.95  feet  at  3  a.  m.  Sept.  18  (discharge, 
74  second-feet). 

1913-1917:  Maximum  stage  recorded,  10.53  feet  April  20,  1914,  (discharge 
7,250  second-feet) ;  minimum  stage  recorded,  1.82  feet,  August  17, 1914  (dischai^, 
50  second-feet). 

Ice. — ^Biver  freezes  over  lor  short  perioda  during  extremely  cold  weather;  stage- 
diflchaige  relation  slightly  affected  by  ice. 

AocuRACT. — Stage-discharge  relation  practically  permanent,  except  when  affected 
by  ice.  Rating  curve  well  defined.  Operation  of  water-stage  recorder  satisfac- 
tcMy  throughout  year  except  for  short  periods  as  shown  in  footnote  to  daily- 
diachazge  table.  Daily  discharge  ascertained  by  applying  to  rating  table  mean 
daily  gage  height  obtained  by  inspecting  gage-height  graph,  October  1  to  April 
30;  by  discharge  integrator  after  May  1.    Records  good. 

Diaekarge  mtasuremerUs  of  Lamoille  River  at  Cadys  Falls,  Vt.,  during  the  year  ending 

Sept.  SO,  1917. 


Dal«. 

Mwtoby— 

b^t. 

Di». 

Date. 

Madeby— 

bd^t. 

Dia- 
charge. 

Dee.  » 
Mtf .  10 

HanUiiThwMtt 

H.  H.  QiaotaMloonan.. 

Fleet, 
•2.43 
•8.73 

196 

July  23 

M.  R.  Stackpok 

Feet, 
3.M 

"^■L 

•  Btac»KUacbarge  relation  affected  by  ioe. 
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DaUy  dischcarge,  in  second-feet,  of  LamoiUe  River  at  Cacfy$  Falls,  VL,for  the  year  ending 

Sept.  30, 1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

8ept. 

1 

633 
302 
230 
191 
163 

153 

132 
112 
144 
156 

147 
156 
156 
258 
230 

211 
194 
191 
198 
484 

870 
551 
359 
330 
302 

273 
244 
172 
121 
129 
115 

118 
343 
339 
859 
313 

272 
244 

188 
175 
211 

191 
163 
178 
163 
166 

188 
172 
224 
220 
244 

220 
220 
309 
1,950 
945 

672 
867 
347 
367 
1,590 

1,520 
770 
560 
428 
614 

972 
745 
551 
471 
614 

462 
416 
347 
262 
279 

251 
237 
240 
220 
240 

220 
220 
207 
201 
210 

205 
200 
230 
200 
200 
200 

200 
195 
195 
196 
210 

244 
251 
276 
265 
276 

287 
268 
248 
258 
770 

628 
551 
445 
420 
403 

324 
336 
320 
290 
276 

268 
*    262 
214 
258 
262 
262 

250 
240 
200 
ISO 
205 

200 
196 
210 
250 
260 

200 
200 
200 
190 
180 

180 
206 
180 
190 
200 

170 
140 
140 
135 
106 

135 
140 
180 

250 
300 
290 
250 
260 

230 
220 
200 
185 
185 

170 
210 
205 
205 
190 

185 
ICO 
175 
200 
185 

150 
190 
190 
570 
870 

1,060 
2,020 
3,620 
2,100 
1,320 
1,060 

2,260 
3,420 
2,680 
2,100 
1,880 

1,800 

2,430 

1,5C0 

1,090 

820 

720 
672 
636 
632 
587 

596 

632 

1,1?0 

1,800 

2,770 

3,620 
3,420 
2,680 
1,840 
1,320 

1,150 
895 
795 
972 

1,060 

1,000 

1,060 

1,020 

800 

600 

610 
600 
560 
630 
550 

700 
060 
760 
610 
540 

440 
385 
845 
830 
390 

410 
330 
370 
510 
295 

310 
360 
310 
350 
520 
370 

305 
415 
410 
510 
450 

350 
300 
385 
440 
415 

1,140 

3,420 

1,340 

840 

730 

620 

640 

1,860 

l,0f0 

1,060 

870 
5?0 
460 
520 
600 

460 

385 

320 

^  455 

1,000 

900 
960 
660 
430 
310 

aoo 

200 
182 
215 
240 

220 
255 
285 
580 
450 

400 
350 
310 
410 
475 

540 
1,140 
820 
500 
330 

275 
250 
210 
2C0 
620 
530 

435 
650 
590 
420 
2«5 

330 
220 
305 
630 
700 

440 
300 
325 
200 
325 

330 

1.200 

1,520 

710 

640 

930 
650 
385 
430 
670 

480 
390 
335 
40O 
620 
570 

406 

2 

466 

3 

560 

4 

435 

6 

360 

6 

340 

7 

360 

8 

390 

9 

220 

10 

215 

11 

240 

12 

210 

13 

192 

U 

196 

15 

180 

16 

174 

17 

162 

18 

116 

19 ; 

154 

20 

240 

21 

285 

22 

180 

23 

150 

24 

162 

26 

200 

26 

'  178 

27 

162 

28 

1S6 

29 

206 

30 

235 

31 

Note.— Stase-dlsoharge  relation  atfected  by  Ice  Dec.  18-22, 25-31,  Jan.  1-^,  and  Feb.  1  to  Mar.  28;  disobarfe 
determined  from  a  study  of  weather  records,  recorded  gage  heights,  and  2  discharge  measuremtfits. 
Discharge  estimated  Oct.  24-26  and  July  14-16, 20. 


Monthly  discharge  of  Lamoille  River  at  Cadys  Falls,  VL,for  the  year  ending  Sept.  30, 1917, 
[Drainage  area,  280  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Blaxlmum. 


Mftiimntn, 


Per 
square 
mile. 


Riuwifl 
(depth  in 
inches  on 

drainage 
mm). 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


533 
1,590 
1,520 

770 

250 
3,620 
3,620 
1,060 
3,420 
1,140 
1,520 

550 


112 
118 
200 
195 
105 
150 
687 
295 
300 
182 
206 
116 


252 
382 
403 
312 
188 
562 
1,600 
546 
745 
440 
530 
252 


0.900 
1.36 
1.44 
1.11 

.6n 

2.01 
5.71 
1.95 
2.66 
1.57 
1.89 
.900 


3,620 


106 


518 


1.85 


1.04 
1.52 
1.66 
1.28 
.70 
2.83 
6.37 
3.25 
397 
1.81 
3.18 
1.00 


35.10 
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OBXBir  RIVXB  AT  OARnSLD,  VT. 

Location. — ^At  site  of  old  dam  above  highway  bridge  at  Garfield  village,  town  of 
Hyde  Bark,  Lamoille  County.  Green  River  ib  tributary  to  Lamoille  River 
about  4  miles  east  of  Morrisville. 

Drainaob  abba. — ^20  square  miles  (roughly  approximate).  « 

Records  available. — January  3,  1915,  to  September  30, 1917. 

Gagb. — Inclined  staff  on  left  bank  in  pool  back  of  weir;  read  by  P.  M.  Trescott. 

Discharge  measurements. — Standard  sharp-crested  weir  of  compound  section 
length  of  crest  at  gage  height  0.00  is  9.0  feet;  at  gage  height  0.83  foot,  length  of 
crest  is  increased  11.17  feet.  Current-meter  measurements  made  at  footbridge 
about  one-half  mile  downstream  from  weir,  and  at  highway  bridge  about  one-half 
mile  above  weir. 

Channel  and  control. — A  pool  of  considerable  size  is  formed  in  the  old  mill  pond 
back  of  the  weir;  at  ordinary  stages  the  velocity  of  approach  to  the  weir  is  very 
small.    Some  water  leaks  around  the  weir  in  the  old  taH-race  on  left  bank. 

ExTREMEa  of  discharge. — MaTimum  stage  during  year,  3.12  feet  at  9  a.  m.  April 
22  (discharge,  from  extension  of  rating  curve  about  325  second-feet);  Tninim^im 
stage  daring  year,  0.45  foot  several  times  in  February  (discharge,  9.3  second-feet). 
1915-1917:  Maximtim  stage  recorded,  3.6  feet  at  9  a.  m.  April  22,  1915  (dis- 
charge from  extension  of  rating  curve,  about  435  second-feet);  minimum  stage 
recorded,  0.35  foot  at  9  a.  m.  February  5,  1915  (discharge,  6.3  second-feet). 
Bating  curve  revised  since  publication  of  report  for  1916. 

Ice. — Weir  and  weir  crest  kept  clear  of  ice  by  clear  fall  below;  stage-discharge  relation 
not  affected  by  ice. 

RiouiATioN. — ^An  old  timber  dam  about  2  miles  upstream  affects  flow  to  some  extent. 
The  dam  leaks  by  an  amount  somewhat  greater  than  the  low-water  flow.  During 
prolonged  low  stages  the  siirface  of  water  in  pond  (103  acres)  falls  below  crest  of 
dam;  subsequent  increased  flow  into  pond  is  retained  until  water  again  flows 
over  crest,  when  the  increased  flow  is  apparent  at  gaging  station. 

Accuracy. — Stage-discharge  relatfon  practically  permanent.  Rating  curve  based 
on  weir  formula,  Q=3.33  LH'/',  with  corrections  determined  from  ciurent-meter 
measurements,  and  with  logarithmic  extensidn  above  gage  height  1.90  feet. 
Gage  read  twice  daily  to  himdredths.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table.  Records  good  below  130  second-feet; 
at  the  higher  stages  the  weir  is  flooded  and  records  are  somewhat  uncertain. 

Cooperation. — Gage-height  records  furnished  by  C.  T.  Middlebrook,  consulting 
engineer,  Albany,  N.  Y. 

DMuxrge  measuremtnU  of  Green  River  at  Garfield^  F<.,  during  the  year  ending  Sept.  30, 

1917, 


Dat«. 

Made  by- 

bei^t. 

Dis- 
charge. 

Date. 

Made  by- 

Oace 
hei^t. 

Dto- 
charge. 

July  21 

M.R.Stackpole 

Feet. 
l.QO 

Sec-ft, 
a  89 

July  21 

Hardin  Thweatt 

Feet, 
1.50 

See,:ft. 
686 

a  Measured  at  footbridge  one-half  mile  below  sage. 

k  Measoried  at  old  highway  bridge  one-halfnilie  above  gage. 
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Daily  discharge ,  in  second-feet,  of  Chr«n  River  at  Qorfidd^   Vt.,  for  the 

Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

1 .' 

12 
12 
13 
11 
11 

11 
11 
11 
11 
11 

11 
10 
11 
13 
11 

12 
12 
11 
12 
1« 

27 
40 

ao 

22 

19 

17 
16 
15 
14 
13 
13 

16 
16 
19 
» 
21 

18 
16 
15 
14 
15 

14 
14 
14 
13 
13 

IS 
12 
12 
13 
13 

12 
11 
.     14 
75 
92 

43 
32 
30 
82 
85 

130 
76 
51 
82 
37 

75 
67 
47 
85 
42 

85 
80 
26 
24 
22 

19 
19 
17 
16 
16 

16 
16 
16 
16 
16 

15 
15 
14 
13 
12 
12 

12 
12 
13 
18 
13 

13 

12 
12 
13 
12 

11 
11 

12 
17 
10 

15 
16 
16 
16 
16 

16 
15 
14 
14 
13 

13 
12 
13 
18 
12 
12 

12 
12 
12 
11 
12 

11 
11 
12 
12 
11 

11 
10 
10 
10 
10 

9.7 
9.7 
9.7 
9.8 
9.3 

9.3 
9.3 
9.3 
9.3 
9.3 

9.3 
10 
10 

9.7 
9.7 

10 

10 

10 

10 
11 
11 
11 
12 

12 
11 

12 

n 

12 

12 
12 
12 
12 
12 

13 
13 
14 
18 
17 

22 
84 
97 
104 
83 
75  .. 

98 
156 
172 
148 
136 

128 
146 
116 
88 

62 

54 
47 
40 
86 
85 

84 

88 
CO 
142 
234 

294 
318 
272 
198 
117 

109 
95 
96 
104 
106 

104 
101 
80 
78 
65 

60 
55 
68 
49 

48 

60 
88 
74 
55 
44 

85 

SO 
28 
26 
27 

27 
24 

27 
SO 
SO 

35 
31 
27 

26 
30 
27 

24 
20 

21 
.20 
19 

17 
17 

SO 
88 
29 

112 
77 
79 

00 

61 
96 
74 
85 

U4 
67 
47 
45 
45 

84 
89 
25 
82 
64 

6B 
76 

63 
42 

30 

28 
19 
17 
16 
16 

14 
19 
16 
19 
78 

72 
47 
84 

39 
79 

86 
133 
116 

64 

80 

30 
25 
27 
80 
85 
88 

35 
84 

51 
41 
83 

80 
27 
96 
60 
116 

76 
43 
84 
S3 
80 

38 
51 
110 
77 
64 

51 
44 
88 
35 
44 

41 
87 
Si 
89 
87 
87 

35 

2 

36 

3 

3d 

4 

35 

5 

34 

6 

33 

7 

33 

s 

28 

9 

3S 

10 

36 

11 

34 

12 

2S 

13 

23 

14 

18 

16 

13 

16 

18 

17 

13 

18 

13 

19 

13 

20 

14 

21 

14 

22 

13 

23 

13 

24 

13 

25 

12 

26 

13 

27 

13 

2S 

14 

20 

13 

30 

16 

31 

Monthhj  discharge,  in  second-feet,  of  Green  River  ai,  OarfiM,  Vt.,  for  the  year  ending 

Sept.  SO,  1917^ 


Month. 

Maxl- 
mum. 

KinI- 

Mean. 

1 

1           Month. 

Max{. 
mom. 

Mfail- 
mom. 

Mean. 

October 

40 
93 
139 
19 
13 
104 
318 
104 

10 

11 

13 

11 
9.3 
9.7 

34 

24 

14.8 
24.3 
31.8 
18.6 
10.4 
23.0 
123 
47.5 

Jane 

968 
132 

116 

86 

17 
14 
25 
12 

54.4 

November 

July 

44.6 

December 

August 

46.3 

Jftnuary 

September 

30.5 

The  year 

1 
1 

Man* 

818 

9.3 

37.9 

ApriL 

May^:::::::::: 
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LoGAxn>N. — About  3  miles  downstream  from  Richford,  Frmnklin  Goimty,  3  miles 
hdcfw  mootli  of  North  Bianch  and  2  miles  above  mooth  of  Troat  Rhrer. 

D&AorAOB  ARKA.— 445  square  miles. 

Rmxwds  xrASLAMut.—HMy  22,  1909,  to  Deconber  3,  1910,  and  June  20,  1911,  to 
September  30, 1917. 

GAOB.—Ginley  gimph  water-sta^e  lecorder  in  gage  house  on  left  bank,  about  one- 
mile  abofve  highway  bridge;  chain  gage  on  highway  bridge  used  June  20, 1911,  to 
July  31,  1915.    From  Hay  22,  1909,  to  December  3,  1910,  gage  was  just  below 
plant  of  the  SweatpOomingB  Go.  in  Richford. 

Bbcbabos  mAauBBMBim.— Hade  from  hii^way  bridge  or  by  wading. 

QuHNU.  ANB  ooMTBOL.— Channel  deep;  banks  not  subject  to  overflow;  stream  bed 
compoeed  of  gravel,  boulders,  and  ledge  rock.  Control  is  sharply  defined  by 
rode  outcn^  about  100  feet  below  gage. 

KrrBKMBH  OF  DI8C8ABOB.— Maximum  stage  during  year,  from  water-stage  recorder, 
11.53  leet  at  5  a.  m.  April  3  (dischai^D,  8,690  second-leet);  minimum  stage,  from 
wmts^fltage  recorder,  2.77  feet  at  6  a.  m.  September  28  (dischai^e,  191  second- 
feet). 

1911-1917:  Maadmum  stage  recorded,  16.7  feet  by  chain  gage  March  26,  1913 
(detormination  of  discharge,  10,200  second-leet,  from  extension  of  rating  curve 
nay  be  subject  to  error);  minimum  stage  recorded,  4.15  feet  by  chain  gage, 
July  14, 1911  (dischaige,  8  secraid-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  discharge  determined  from 
gage  heights  cOTiected  lor  backwater  by  means  of  current-meter  measumnents, 
observer's  notes,  and  weather  records. 

Bbouultiov. — Conaiderable  daily  fluctuation  at  low  stages  caused  by  operation  of 
pofwer  plants  at  Ridifod. 

AociJBACT. — StageKlisdtaige  relation  changed  dig^tly,  presumably  when  ice  went 
out  March  27.  Bating  curve  fairiy  well  defined  below  6,000  second-tet.  Opera- 
tien  of  water-stage  recorder  satisfactory  during  the  year  except  for  occasional 
dkort  periods.  Daily  discharge  ascertained  by  applying  to  rating  table  mean 
daily  gage  height  determined  by  inspection  of  recorder  sheets;  determinations 
lor  periods  for  which  no  record  was  obtained,  aro  based  on  comparison  with 
records  of  flow  of  streams  in  adjacent  drainage  basins.  Results  good  for  periods 
when  water-stage  recorder  was  in  operation,  and  fair  for  other  periods  and  during 
the  winter. 


DUmrge  meoiuremenU  qf  Ifi$$%$qno%  River  mar  Rid{ford,  Vt.,  during  the  year  ending 

Sept.  30,  2917. 


Data. 

IbKtebir- 

A 

Db- 
chirta. 

Batn. 

Ifadeby- 

h^. 

Dto- 
eharri. 

HMIaThwMlt. 

•  4.88 

«4.fiO 

181 
388 

Apr.    8 

HMdlBThwMHt. 

M.  R.  BtMskpoto. 

8.a» 

8.66 

8.67 

Bee.-H, 

488 
417 

•  niigt  dlwh^rfi  VBliUon  atfleoted  by  lot. 
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Daily  diteharge,  in  Meeond-feet,  of  Mimtqujoi  River  near  Riehford,  Ft.,  for  the  year  endm§ 

Sept,  SOy  1917, 


Dior. 


Oct. 


Nov. 


D«o. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1.. 
2.. 
t.. 

4.. 
-6.. 

6.. 
■,7.. 

8.. 

9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

le.. 

17.. 
18.. 
19., 
90.. 

31.. 
22.. 
33.. 
24. 
25.. 

26.. 
37, 
38. 
39. 
80. 
81. 


1,350 
900 
668 
488 
418 

350 
292 
250 
258 

827 

822 

292 

841 

1,740 

1,390 

935 
935 
970 
935 
2,060 

8,130 
2,530 
1,600 
1,160 
970 

865 
798 
732 
635 
575 
521 


545 
700 
720 
732 


675 
631 
488 
488 

830 

830 

420 
440 
440 
440 

450 
460 
480 
488 
657 

610 

466 

521 

8,130 

8,330 

1,350 
1,230 
1,110 
1,190 
8,530 


8,740 
2,140 
1,600 
980 
1,450 

1,800 
1,250 
1,000 
860 
1,060 

840 
760 
640 
680 
490 

460 
460 
430 
410 
410 

410 
880 
380 
360 
360 

360 
360 
360 
360 
360 
360 


860 
360 
810 
310 
810 

860 
520 
460 
410 
860 

810 
810 
310 
360 
1,500 

1,250 
980 
840 
760 
700 

660 
640 
580 
540 
520 

490 
460 
410 
460 
460 
430 


430 
410 
360 
360 
360 

860 
860 
380 
430 
430 

410 
860 
840 
810 
310 

810 
860 
810 
310 
360 

310 
270 
2S0 
250 
230 

230 
310 
410 


460 
520 
490 
460 
430 

410 
380 
360 
810 
280 

280 
360 
360 
360 
340 

340 
840 
340 
340 
840 

310 

360 

520 

1,050 

1,500 

1,800 
3;  300 
5,600 
3,200 
8,200 
3,390 


4,050 
5,880 
8,000 
6,480 
5,160 

4,380 
4,600 
4,050 
2,740 
1,920 

1,440 

1,360 
1,360 
1)240 
l)l40 

1,140 
1,140 
1,640 
2,440 
3,720 

5,040 
6,240 
6,240 
4,820 
2,840 

2,100 
1,760 
1,640 
1,720 
1,920 


2,100 
2,540 
2,440 
1,840 
1,480 

1,280 
1,240 
1,170 
1,140 
1,170 

2,200 
2,840 
2,060 
1,560 
1,520 

1,200 
960 
925 
800 

1,000 

1,060 
900 
1,030 
1,200 
1,280 

1,240 
1,060 
880 
740 
740 
710 


640 
000 
635 
1,170 
950 

710 
660 
600 
660 
1,500 

2,150 
6,120 
4,600 
2,540 
2,440 

1,720 
1,440 
1,920 
1,880 
1,030 

1,820 
960 
680 
665 

570 

496 
460 
424 
469 
1,600 


3,340 

1,880 

1,300 

770 

575 

487 
415 
363 
335 
350 

298 

300 
375 
383 
428 

469 

875 

424 

1,720 

1,640 

960 

1,060 

1,030 

710 

585 

465 

an 

318 
282 
807 
314 


814 
891 
339 
368 

325 
200 
200 
863 
1,170 

800 
483 
350 

807 
818 

545 
1,640 
3,640 
1,530 
1,600 

1,640 

1,060 

740 

585 

565 

555 

433 
867 
355 
514 

710 


283 
375 


NOTB.— Stace-dlsoharge  relation  affected  by  lo«  from  about  Deo.  15  to  Mar.  27.  DisobaigeoooipntatioQS 
for  thiA  period  based  on  gage  heights  corrected  for  effect  of  ice  by  means  of  two  discharge  measuremeota, 
obterver'8  notes,  and  weather  records.  Discharge  estimated  during  periods  of  open  water  as  follows:  Oct 
1,  Nov.  3, 12-18,  Dec.  3-14,  Mar.  28-30,  May  20-22,  June  5,  7-10,  July  IQ,  Aug.  6^ 

Monthly  discharge  of  Miseisquoi  River  near  Richford,  Vt,,for  the  year  ending  Sept.  SO,  1917, 
[Drainage  area  445  square  miles.] 


Month. 


Discharge  in  second-feet. 


I 


Maximum. 


IfinlTTiiitn, 


Mean. 


Per 

square 


Run-off 
(depth  In 
meneioo 
diatnsffs 

area). 


October... 
November. 
December. 
January... 
February,.. 

March 

April 

May 

June 

July 

Db«r, 

The  year 


3,180 
3,530 
3,740 
1,500 
430 
5,600 
8,000 
2,840 
6,120 
2,240 
2,640 
1.100 


250 
430 
360 
810 
330 
280 
1,140 

no 

424 
282 
200 


926 

921 

819 

540 

840 

1,030 

3,270 

1,370 

1,380 


452 


2.08 
2.07 
1.84 
1.21 
.764 
Z29 
7.35 
8.08 
3.10 
1.56 
1.56 
1.02 


140 
2.31 
2.12 
1.40 
.80 
164 
8.30 
8. 55 
3.46 
1.79 
1.80 
1.14 


8,000 


200 


1,040 


2.34 


81.61 
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OLTm  BIVXK  AT  WXST  DXXBY,  VT. 

Location.— Just  below  plant  of  Newport  Electric  Light  Co.  at  Wert  Derby  (New- 
port), Orleans  County;  about  1  mile  above  mouth  of  river. 

Draikaob  abba. — ^150  square  miles. 

Records  available.— May  25,  1909,  to  September  30,  1917. 

Gages. — ^Barrett  db  Lawrence  water-stage  recorder  on  right  bank  used  to  March  8, 
1917,  ^dien  a  Stevens  8-day  water-stage  recorder  was  installed;  chain  gage  fas- 
tened to  tree  is  used  for  auxiliary  readings;  gage  heights  referred  to  chain-gage 
datum. 

DiscHAHos  mbasurembnts. — Made  by  wading  near  gage,  or  from  highway  bridge 
half  a  mile  downstream. 

Chakkbl  and  control. — Stream  bed  rough  and  irregular;  covered  with  boulders 
and  ledge  rock;  fall  of  river  rapid  for  some  distance  below  gage. 

ErniBMBs  OF  discharge. — MaTimum  stage  during  year,  from  water-stage  recorder, 
3.90  feet  at  3  a.  m.  April  25  (dlsdiaige,  1,370  second-feet);  minimum  stage  during 
year  from  chain  gage  1.98  feet  at  8.20  a.  m.  March  20  (discharge,  86  second-feet). 

Job. — ^Ice  covers  large  boulders  below  gage  during  greater  part  of  winter  and  causes 
some  backwater. 

RieuLATioN. — Flow  at  ordinary  stages  fully  controlled  by  two  dams  at  West  Derby, 
but  power  plant  is  so  operated  that  fluctuations  in  stage  are  hot  great.  Distribu- 
tion of  flow  affected  also  by  several  dams  above  West  Derby.  Seymour  Lake 
and  several  smaller  ponds  in  the  basin  afford  a  large  amount  of  natural  storage, 
but  at  the  present  time  there  is  little  if  any  artificial  regulation  at  these  ponds. 

AodTRACT.— JStage-dlschaige  relation  practically  permanent  except  when  affected 
by  ice;  individual  current-meter  measurements  occasionally  plot  erratically, 
probably  because  of  rough  measuring  section.  Rating  ciirve  fairly  well  defined. 
Operation  of  water-stage  recorder  unsatisfactory  during  a  part  of  the  year  on 
account  of  clock  stopping,  as  indicated  in  footnote  to  daily-discharge  table. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  heights  to  rating  table, 
using  observer's  reading  of  chain  gage  when  recorder  was  not  in  operation  (chain- 
gage  readings  to  quarter-tenths  twice  daily).    Records  fair. 

Diidtarge  meoiurements  of  Clyde  River  at  West  Derby ^    Vt.y  during  the  year  ending 

Sept.  SO,  1917. 


DKe. 

Made  by— 

a.gj^t. 

Dis- 
charga. 

Date. 

Madeby- 

Qase  height 
to  feet. 

Dis- 

Hook 
gace. 

Chain 
gage. 

Hook 
gage. 

Chato 
gage. 

charge. 

Oct    4 

Hn,    1 
Mtf.    8 

Hardiii  Thweatt. 

do. 

do. 

H.  H.  Khacha- 
doorlan 

3.57 
8.67 
03.40 

2.60 

2.58 

2.63 

03.40 

2.15 

247 
170 

124 

Apr.    8 

July  24 
24 

■ 

H.  H.  Khacba- 

doorian 

M.R.8tackpoIe.. 
Hardin  Thweatt. 

8.48 
2.61 
2.61 

3.48 
2.46 
2.46 

234 
210 

•  8tafe-di3charge  relation  affected  by  ioe. 
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SUBFAGB  WATEB  SUPPLY,  1917,  PABT  IV. 


Doi^  dikharge,  in  9eeond-feeiy  of  CUfde  River  at  WeH  Dtrhg,  Vt.,  for  Ihe 

SepL  SO,  2917. 


D*y. 

Oct. 

Nov. 

Dee. 

Jan. 

Tth. 

ICar. 

Apr. 

May. 

1-. 

JolT. 

Aof. 

^ 

1 

S18 
221 
214 

182 
US 
138 
135 
120 

115 

no 

128 
100 
108 

110 
120 
125 
128 
148 

m 

107 
207 
818 
228 

214 
104 
188 
170 
155 
145 

140 
140 
145 

iS 

155 
IfiO 
140 
145 
140 

140 
135 
ISS 
140 
140 

140 
185 
130 
128 
140 

180 
115 
106 
206 

216 

843 
256 
275 
284 
860 

300 
800 
485 

430 
400 

887 
875 
850 

820 
806 

816 
306 
886 
856 

246 

240 

230 
220 
280 

810 
S» 
306 
206 

206 

200 
196 
186 
180 
175 
176 

146 
120 
106 
110 
136 

166 
140 
140 
140 
136 

130 
128 
130 
140 
196 

156 
166 

150 
140 
136 

130 
126 
120 
120 
115 

110 
110 
110 
110 
110 
110 

H8 

UO 
110 
116 

UO 
106 

100 
100 
06 

06 
90 
90 
90 
86 

85 
80 
80 
80 
80 

80 
80 
80 
80 
86 

90 
06 
110 

116 
120 
116 

no 

108 
116 
120 
120 

96 
106 
96 
90 
112 

110 
96 

102 
90 
86 

100 
90 
90 
110 
130 

166 
210 
364 
440 
506 
606 

?8 

SS 
900 

900 
900 

860 
756 
066 

680 
640 
400 
482 

411 

390 
378 
404 
432 
640 

066 

090 
1,180 
1370 
i:370 

1,240 

1000 

900 

800 

766 

800 
800 

766 

066 

680 
540 
540 
500 

400 
500 
640 
680 
680 

540 
800 

458 
425 
307 

384 

300 
372 
300 
364 

348 

854 

386 

SS 

300 

280 
290 
280 
200 
240 

282 

204 
210 

238 

264 
268 
310 
348 

330 

378 
400 
425 
418 

307 
364 

315 

-  873 

286 

300 

272 
844 
200 

170 

172 
166 
150 
150 
130 

m 
no 

106 
100 

no 

180* 
206 

?s 

166 

196 
215 

280 
210 
840 
844 
230 

228 

too 

175 
162 
150 
138 

127 

.  m 

138 
144 
118 

166 

va 

144 

80O 
828 

SU 

230 

828 

804 

380 

f& 

800 
411 

i 

304 

410 
«25 

446 
480 

987 

8 

404 

8 

880 

4 

296 

5 

380 

6 

800 

7 

m 

8 

810 

9 

140 

10 

140 

11 

145 

12 

130 

18 

116 

14 

100 

15 

80 

18 

80 

17 

00 

18 

80 

19 

86 

30 

100 

a 

110 

22 

no 

28 

96 

21 

80 

28 

86 

38 

86 

27 

80 

28 

76 

29 

80 

80 

100 

81 

Now.-      _ 

dBteiflUlllwl  frOOA  ft 


nlatloo  alfoctod  br  Im  Deo.  13  to  Jan.  4  and  Jan.  17  to  Feb.  38;  diidiArse 

_  of  weather  records,  recorded  gage  heights,  and  1  dlscl^ 

DMiarge  July  4-88  and  Sept.  0-30  estimated  by  comparison  with  reoords  lor  nearby  i 

JfonMfy  dMiarge  of  Clyde  River  at  Weet  Derby,  VL,  for  the  year  ending  SepL  SO,  2917. 
[Drainage  area  150  square  miles.) 


Discharge  in  second-feet. 

inSeBon 

Month. 

ITftgfiy^tftn 

Uean. 

■qnare 
mUe. 

area). 

Oetober 

228 
330 
485 
196 
115 
506 
1,370 
800 
400 
244 
453 
404 

100 

105 

176 

106 

80 

80 

378 

300 

179 

106 

127 

75 

162 
167 
271 
131 
03.0 
157 
760 
499 
290 
170 
279 
155 

1.08 

i.n 

1.81 
.873 
.024 
1.06 
6.07 
3.33 
1.93 
1.13 
1.86 
1.00 

L84 

November 

1.84 

December 

8.00 

Jenuarr r ...,  r ..  t 

L.01 

iSrStff:::;:::::::::::::::::;::::::..::...:.. 

.06 

Ma^h.,.,„r  -  

1.81 

Anrll    

5.86 

Miy. 

3.84 

jSe   ;::i;!ii;!!;i!i;i!iii"!i! i. 

8.15 

July 

L30 

Ancost 

2.14 

flfl^ember 

1.15 

The  Tear 

1,370 

75 

202 

1.75 

2108 
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▲ennesrofdataandnfiiltioroompatoUoo     S-« 

Acn-fbot^dBfinltknor. 6 

Ifflbcrb  Wis.,  Pik*  River  at »-M 

Aptmipflatlnwt,  iBcord  ol. 5 

AitaiiyN.Y^Owaaoo  Lake  outlet  near....  79-77 
Amble BtveratAosable Forks, N.T....  HM-IOS 
.  Wert  Branch  or,  near  Xewman^N.Y....  108 
AoduriaatkncfwoA. 6 

Bed  Btvcr  near  Odanah^Wis^ 18-90 

Barton,  lOd^  Horon  Bl?«r  at.... 

Bmbw  BHar  at  Stata  dam  nei 

Birer.N.Y »-01 

B)aARtvaratBla^RfTer,N.Y 81-82 

]iBarBocBmIlB,N.  Y 7M1 

Black  Bfrer  canal  (flowtnc  south)  near  Boon- 

▼iIle,N.  Y 84-86 

BoQDTlllB,  N.  Y^  Bla^  Bivernear 7»-81 

Black  RHcr  canal  near 84-86 

Forestport  Ibeder  near 83-84 

BradHT  Center,  N.  Y.,  6t.  Basis  Bl?er  at. .  .90-100 

Bmle  Bhrer  near  Brule,  Wis. 17-18 

Bnrtmcton,  Vt^  Lake  Onmplaln  at 1(17-108 

Ckd7sFaIls,Vt.,LaraoffleBiverat 116*U6 

CnadiBe  Lake  ootiet  near  HaBik)ok,N.Y...  75 
CBinerasaCreekatGfOTehnd  Station, N.Y.  Tl-72 

at  Shaken  CresMnc  N.  Y.. 7%J!Z 

nBarDansHIIe,N.  Y.. 60-70 

Ctttarangia  Greek  at  Venaniei,n.Y 9r-» 

aeqnet  BtT«  at  Independence,  Mfam. 16-17 

QydeBiver  at  West  Derby,  VL. m-122 

Control,  definition  of. 6 

OMperadon,  record  of »-10 

CHvtts,  Wis.,  Peehtifo  River  at  Hlsh  Falls, 

near 38-28 

Conent  meters.  Price,  plate  showhif 8 

BnBvI]le,N.Y.,OBnanrasa  Creek  near 60-70 

Data,  aeeniaey  of. 8-0 

explanation  oC. 7-8 

Dtflnttionof  tenns 6 

D08BtveratNorthfleld,Vt 118-U4 

n8tBoek,lfkfa.,  Huron  Rhrer  at 66^ 

norenoe.  Wis.,  Pine  Bhrer  near 22-34 

VtORstport  feeder  near  BoonviI]e,N.Y 88-84 

fvi  Montgomery,  Bonsee  Point,  N.  Y., 

BlflheHenBiverat 100-101 

Vte  Biver  at  B^)ida  Croofaa  dam,  near 

Wrlgfatstown,  Wis. 80-87 

Fkednid,  Midi.,  TfttabawMsee  Biver  at....  68^ 
Ftfaa  water  tan  raw<fcftPl><^il>o'wlnf....        8 

Q<|i«  station,  typical,  ptetasbowlnc 8 

0<Ibc  stations,  kwatkm  of ix-zm 

Onftdd,Vt.,  Green  Blver  at 117-118 


Qeneeee  Biver  at  lenea  Brldp,  as 

Monis,N.Y.« 

atBoQlMater,M.  Y 67-68 

at  St.  Hekna,  N.  Y.. 68-64 

atSeio^N.Y 61-68 

GiOett,  Wis.,  Oconto  Blver  near 20-80 

Grand  Biver  at  Grand  Baplds,Mteh. 53-68 

Green  Blver  at  Gaiilekl,Vt 117-118 

Groreland  Btatien,  N.  Y.,  Cenaavafa  Creek, 

at 71-78 

Omley  printtaiK  water-etafe  recorder,  plota 

sbowlnc 9 

HarrlsvUle,  N.  Y.,  West  Branch  of  Osipo- 

gatdiie  Blver  near 

Harvey,  m..  Little  Cahimet  Biver  at. 
Hemlock,  N.Y.,CaQadlce  Lake  oatlet  near..      75 
Heavelton,  N.  Y.,  Oswegatcble  Blver  near..  08-05 

Huron  Biver  at  Barton,  Mich 55-58 

at  Flat  Bock,  Mich 58^ 

nUnois,  cooperatifln  by 9 

Independence,  Mtam.,  CkKioet  Blver  at. 15-17 

Jones  Bridge  near  Meant  Monti,  K.  Y., 

GenneeBlverat 68-68 

Keaheaa,Wto.,  Wolf  Biver  at 87-80 

Keahecma  Creek  Mar  8onyea,N.Y 74^ 

Koss,  Mich.,  Menonrtnee  Biver  beloer 81-82 

LakBChampUnatBtirllacten,Vt...1 107-408 

Lake  Erie,  streams  tributary  to 55-50 

Lake  George  at  Bogers  Bock,  N.  Y 107 

Lake  Huron,  stream  tributary  to 58-54 

Lake  Michifan,  streams  tnbntary  to tk-SZ 

I^ake  Ontario,  streams  tributary  to 50-01 

Lake  Superior,  streams  tributary  to 11-30 

Lamoille  Biver  at  Cadys  Falls,  Vt 115-116 

Linden,  N.  Y.,  Uttle  Tonawaoda  Creek  at..  50-81 

Uttle  Cahnnet  Blver  at  Harvey,  Bl 50-68 

Uttle  Tonawaoda  Creek  at  Linden,  N.Y....  58^ 

little  Wolf  Biver  at  Boyalton,  Wis 43-14 

Lotaen,  Minn.,  Poplar  Biver  at 11-12 

Meadowlands,Minr  ,WhitefMe  Biver  bekm.  18-15 

ifmwioihwiii  Rl^rer  bekm  Kom,  Mich 31-22 

Middlebiiry,Vt.,  Otter  Creek  at 100-UO 

MOwankee  Biver  near  MUwaokee,  Wis 48-50 

Minneeota,  oooperatioo  by 9 

Mlssisqooi  Biver  near  Bichibrd,  Vt 119-130 

Mboae  Biver  at  Mboee  Biver,  N.  Y 

Middle  Branch  of,  at  Old  Force,  N.  Y. 
Meant  Morris,  N.  Y.,  Genesee  Biver  near. . 

Keopit,  Wis.,  West  Branch  of  Wolf  Biver  at.  41-«2 

New  London,  Wis.,  Wolf  Biver  at 89-41 

New  York,  cooperation  by 9 
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Paca 
Newman,  N.  Y.,  West  Branch  of  Amable 

Riyernear 106 

Newton  FaUs,  N.  Y.,  East  Branch  of  Oswe- 

gatchieRlyerat 91-W 

Northfield,  Vt.,  Pog  River  at.... 11^U4 

Oconto  River  near  OlUett.  Wis a»-80 

Odanah,  Wis.,  Bad  River  near l»-ao 

Old  Forge,  N.  Y.,  Middle  Branch  of  Moose 

River  at .'. W-« 

Onondaga  Creek,  West  Branch  of,  at  Sooth 

Onondaga,N.Y 78 

Oswegatchie  River  near  HeaveKon,  N.  Y 99-05 

East  Branch  of,  at  Newton  Falls,  N.  Y. .  01-02 
West  Branch  of,  near  HarrisvUle,  N.  Y..  95-06 

Otter  Creek  at  Mlddleburg,  Vt 100-110 

Owasoo  Lake  outlet  near  Aabom,  N.  Y 76-77 

Peshtigo  River  at  High  Falls,  near  Crlvits, 

Wis 36-28 

Pieicefleld,  N.  Y.,  Raqoette  River  at 07-06 

Pike  River  at  Amberg,W^ 25-36 

Pine  River  near  Fk>renoe,  Wis 22-24 

Plattsburg,  N.  Y.,  Saranac  River  near 101-103 

Poplar  River  at  Lutsen,  Minn 11-12 

Price  cunent  meters,  plate  showing 8 

Publications,  obtaining  or  consulting  of. m-nr 

on  stream  flow,  lists  of. rv-vn 

on  water  resources,  list  of xiv-xxvin 

Rapide  Croche  dam  near  Wrightstown,  Wis., 

Fox  River  at 30^ 

Raquette  River  at  Piercefleld,  N.  Y 07-08 

Richeliea  River  at  Fort  Montgomery,  Rouses 

Point,  N.Y 100-101 

Richford,  Vt.,  Misslsquoi  River  near 110-120 

Rochester,  N.Y.,  Genesee  River  at 67-68 

Rogers  Rock,  N.Y.,  Lake  Oeocge  at 107 

Rouses  Point,  N.  Y.,  RicheUea  River  at...  100-101 

Royalton,  Wis.,  Little  Wolf  River  at 42-14 

Run-off  (depth  in  inches),  definition  of 6 


St.  Helena,  N.Y.,  Genesee  River  at 62 

St.  Lawrence  River,  streams  tributary  to. . .  01-19 
St.  Regis  River  at  Brasher  Center,  N.  Y....  90>U| 

Saranac  River  near  Plattsbors,  N.Y m-M 

Sdo,  N.  Y.,  Genesee  River  at 61-lt 

Soopeofwork 5-1 

Senmd-feet,  deflnltkm  of. 6 

per  square  mlto,  definition  of • 

Shakers  Crossing,  N.  Y.,  Canaseraga  Creek  at  72-71 

Sheboygan  River  near  Sheboygan,  Wis. 46-M 

Sonyea,  N.Y.,  Eeshequa  Creek  near 74-71 

South  Onondaga,  N.  Y.  ,West  Branch  of  On- 
ondaga   Creek   at 7S 

Stage-discharge  relation,  definition  of 6 

Stevens   continuous   water-stage   recorder, 

plate   showing 9 

Tenns,  definitions  of. 6 

Tittabawassee  River  at  Freeland,  Mich. 59^51 

Vermont,  cooperation  by 10 

Versailles,  N.Y.,CattaraugasCieakat 57-M 

Waterstage  recorders,  plate  showing 9 

Waupaca  River  near  Weyauwega,  Wis. 44-16 

West  Derby,  Vt.,  Clyde  River  at 121-122 

Weyauwega,  Wis.,  Waupaca  River  near 44-46 

Whiteface  River  bek>w  Meadowlands,  Minn.  12-13 

Winooski  River  at  Montpelier,  Vt 111-112 

Wisconsin  Railroad  O>mml«ion,  cooperation 

by 9 

Wolf  River  at  Keshena,  Wis 37-» 

at  New  London,  Wte 39-41 

West  Branch  of,  at  Neopit,  Wis 41-C 

Work,  authorisation  of < 

division  of. 10 

scope  of. 5-6 

Wrightstown,  Wis.,  Fox  River  near 30-37 

Zero  flow,  point  of,  deflnitkn  of < 
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STREAM-GAGmC  STATIONS  AND  PUBUCATIONS 
REUTING  TO  WATER  RESOURCES. 


nraBODuuTiOii. 

InreBtigation  of  water  resources  by  the  United  States  Geological 
Sarvej  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigations  of  such  closely  aUied  subjects  as 
irrigationy  water  storagCi  water  powers,  underground  waters,  and 
qoality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papers,  monographs,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coindde  with  natural  drainage  features,  as  indicated  below: 

Ftei  I.  North  AUanUc  slope  bawM. 

II.  South  AUantic  sbpe  and  eastern  Oulf  of  Jlezico  badna. 

III.  Ohio  Biver  baain. 

IV.  St.  Lawrence  Biver  basin. 

V.  Upper  ICiasisBippi  River  and  Hudson  Bay  basina. 
VI.  MiaKMiii  Biver  badn. 
Vn.  Lower  IGasksippi  Biver  basin. 
Vm.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  Blvorbadn. 
X.  Great  Basin. 

XI.  FiMnfic  slope  basins  in  GaUfomia. 
Xn.  North  Piudflc  dope  basins,  in  three  TDhimes: 

A.  PlMificsl^pebasiasinWashiagtop  and  upper  Columbia  Btver basin. 

B.  Snake  Biver  basin. 

C.  Lower  C(dumbia  Biver  basin  and  Pacific  slope  basins  in  Oregon. 

BDV  QdmunCBNT  BSPOBT8  MAY  BB  OBTAINED  OB  OONSULTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Oeolo^cal  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below: 

1.  GopieB  may  be  obtained  fre6  of  charge  by  applying  to  the 
Director  of  the  Qeol6gidd  Surteyi  Washington,  D.  C.  Hie  edition 
prints  fot  free  distribution  is,  however,  smiJl  and  is  soon  exhausted. 

in 
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2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  list  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Maas.,  2500  Customhouse. 

Albany,  N.  Y.,  704  Journal  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

Chicago,  m.,  1404  Kimball  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Post  Office  Building. 

Topeka,  Kans.,  Booin  25,  Federal  Building. 

Salt  Lake  City,  Utah^  421  Federal  Building 

Boise,  Idaho,  615  Idaho  Building. 

Tucson,  Ariz.,  University  of  Arizona. 

Austin,  Tex.,  Capitol  Building. 

Portland,  Oreg.,  606  Post  Office  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

San  Francisco,  CalH.,  328  Customhouse. 

Los  Angeles,  Calif.,  619  Federal  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained 
by  applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBBAM-FLOW  BBPOBTS. 

% 

Stream-flow  records  have  been  obtained  at  more  than  4,240  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 


Streanirfiow  data  in  reports  of  the  United  States  Geological  Survey, 
f A=Annual  Report;  B=dBtiUetln;  W:sW«t«r^i]pply  Psper.l 


12th  A,  pt.  2. 
13th  A,  pt.  3.. 
14th  A,  pt.  2. 


B131.. 


Wll.......... 

18fctiA,pt.4... 

Wis. 


KCean  discharge  in  seoond-feet: ; 

Monthly  diacfaarge  Oong-time  records,  1871  to  lft98) 

Descriptions,  measurements,  gage  heists,  and  ratings. 

DeseripttvB  information  pnly ^.w ...» , 

Desoiiptidns.  mtesurements,  gage  heights.  ratiiigs;and  teonthly 
»  (also  many  data-o^ertng  earlier  years). 

hts  (also  gage  iieigbts  for  earner  years) 

IDS.  ineasurements.  ratings,  and  monthly  dlsoiiaige  (also, 
similar  data  for  some  earner  years). 
Descriptions,  measurements,  and  gage  heichts,  eaatem  United 
States,  eastern  Mississippi  River,  and  Missouri  Rivor  ahova 
Junction  with  *^ 


1884  toG 

h«r,l 
1884  to  Jade  aa 

18»L_- 
1884  to  Dec  31, 

isaa.^ 
1888  to  Dec  ^. 

IMS.  . 
1808andl8M  • 

1881 

1898. 
1806  and  180ft. 

1807. 
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Stream-Jlow  data  in  reports  of  the  United  States  Geological  i9iirv(;y— Oontiiiued. 


Report. 

Character  of  data. 

Year. 

W1<Jl 

Descriptions,  roeaj^uremcnts,  and  ftire  belcbts,  vestem  BClasIa- 

Eippi  Uiver  V«low  Junction  of  Missouri  and  Platte,  azMl  western 

United  States. 
De^criptIon.s,  measurements,  ratings,  and  montlily  disd)arge(abo. 

some  lonf:-tiiue  records). 
Measurements,  ratings,  ami  rafre  beiidits.  eastern  United  States, 

eastern  ML«>sisKipni  Ki\'er,ai:d  Missnuri  River. 
Measurements,  mtin^rs,  and  ^age  heights,  Arkansas  River  and 

western  United  B tales. 
Monthly  di5charpe  (also  for  many  earlier  years) 

1887. 

1901  A,  pt.  4 

1887, 

W27. 

1806. 

W28. 

1808. 

2nthA,pt.4 

W33to89 

1898. 

1890. 

?IstA,pt.4 

Monthly  discharce . 

1899. 

W47toG8 

Pe.scri  ntlon s .  mmsiiremen t s  t'nee  hfdfrtits.  and  ratines 

1900. 

22dA,pt.4 

Monthly  discharce 

1900. 

W63.M 

Di^scrintioTis.  meflsnrement  *«.  I'A^e  heights,  and  ratinrs 

1901. 

w^.v!..::::::::::::: 

Monthly  discharcjc 

1901. 

W82to85 

Com  Dlote  data..! 

1902. 

W97tolOO 

4o                                                        

1903 

WlMtol35 

do 

1904. 

Wld5tol78 

do 

1905. 

W  201  to  214 

do 

1906. 

wail  to 252 

do 

1907-8. 

Wan  to 272.... 

do 

1909. 

W2ato292 

....do 

1010. 

W  301  to  812 

....\do 

1011. 

W321to332     

....do 

1012. 

W351to362 

do 

1012. 

W88lto39l 

....do 

1014. 

W40lto414 

do 

1015. 

W431  to  444 

do : 

1016. 

W4SLto464 

.....do 

1017. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives,  by  years  and  drainage  basins,  the  numbers 
of  the  papers  on  surface-water  supply  published  from  1899  to  1917. 
The  data  for  any  particular  station  will,  as  a  rule,  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1917,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  301,  321,  351,  381,  401,  431,  and  451,  which  contain  records 
for  the  New  England  streams  from  1903  to  1917.  Results  of  miscella- 
neous measurements  are  published  by  drainage  basins. 
94446**— 1&—WBP  454 0 
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GAGING  STATIONS  AND  PUBLICATIONS.  VII 

In  tiieBO  papers  and  in  the  following  lists  the  stations  are  arranged 
m  downstream  order.  The  main  stem  of  any  river  is  determined 
bj  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
regular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

The  exceptions  to  this  rule  occur  in  the  records  for  Mississippi 
Biver,  which  are  given  in  four  parts,  as  indicated  on  page  iii,  and 
in  the  records  for  the  large  lakes,  where  it  is  simpler  to  take  up  the 
streams  in  regular  order  around  the  rim  of  the  lake  than  to  cross 
back  and  forth  over  the  lake  surface. 
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Pabt  IV.    ST.  LAWRENCE  RIVER  BASIN. 

PBINOIPAL  STBSAMB. 

The  St.  Lawrence  River  basin  includes  streams  which  drain  into 
the  Great  Lakes  and  St.  Lawrence  River.  The  principal  streains 
flowing  directly  or  indirectly  into  Lake  Superior  from  the  United 
States  are  St.  Louis,  Ontonagon,  Dead,  and  Carp  rivers;  streams 
flowing  into  Lake  Michigan  are  Escanaba,  Menominee,  Peshtigo, 
Oconto,  Fox,  St.  Joseph,  and  Grand  rivers;  into  Lake  Huron  flow 
Thimder  Bay,  Au  Sable,  Rifle,  and  Saginaw  rivers;  into  Lake  Erie 
flow  Huron,  Mamnee,  Sandusky,  Black,  and  Cuyahoga  rivers. 
Streams  flowing  into  Lake  Ontario  are  Genesee,  Oswego,  Salmon, 
and  Black  rivers.  The  St.  Lawrence  receives  Oswegatchie  and 
Raquette  rivers,  Richelieu  River  (the  outlet  of  Lake  Champlain), 
and  St.  Francis  River,  whose  principal  tributary,  CSyde  River,  reaches 
it  through  Lake  Memphremagog.  The  streams  of  this  basin  drain 
wholly  or  in  part  the  States  of  Illinois,  Indiana,  Michigan,  Minnesota, 
New  York,  Ohio,  Pennsylvania,  Vermont,  and  Wisconsin. 

In  addition  to  the  list  of  gaging  stations  and  annotated  list  of 
publications  relating  specifically  to  the  section,  this  part  contains  a 
similar  list  of  reports  that  are  of  general  interest  in  many  sections 
and  cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  refer- 
ences to  reports  published  by  State  and  other  organizations.     (See 

p.  XIX.) 

GAGINa  STATIONS. 

Note.— Dash  foUowing  a  data  Indloatos  that  stotion  mm  beJng  maintained  September  30, 1917.  Period 
■<ter  dete  tndJeatee  dtoeonthmMioe. 

Cretins  tributary  to  Lake  Superior: 
Brule  River  at  mouth,  Minn.,  1911. 
Devil  Track  River  at  mouth,  Minn.,  1911. 
Cascade  River  at  mouth,  Minn.,  1911. 
Poplar  River  at  Lutaen,  Minn.,  1911- 
Beavtf  Bay  River  at  Beaver  Bay,  Minn.,  1911-1914. 
St.  Louis  River  near  Oloquet,  Minn.,  1903. 
St.  Louis  River  near  Thomson,  Minn.,  1909-1915. 

Whiteface  River  at  Meadowlands,  Minn.,  1909-1912. 

Whiteface  River  below  Meadowlands,  Minn.,  1912- 

Cloquet  River  at  Independence,  Minn.,  1900- 
Amioicon  River  near  Aminicon  Falk,  Wis.,  1914-1916. 
Brule  River  near  Brule,  Wis.,  1914- 
Bod  River  near  Odanah,  Wis.,  1914- 
Ontonagon  River  near  Rockland,  Mich.,  1903. 
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Streams  tributary  to  Lake  Superior^-Contiiiued. 
Sturgeon  River  near  Sidnaw,  Mich.,  1912-1915. 
Perch  River  near  Sidnaw,  Mich.,  1912-1915. 
Dead  River  near  Negaunee,  Mich.,  1902-3. 
Dead  River  at  Foreetville,  Mich.,  1898-1902. 
Carp  River  near  Marquette,  Mich.,  1902-8. 
Streams  tributary  to  Lake  Michigan: 

Escanaba  River  near  Escanaba,  Mich.,  1903-1915. 

Brule  River  (head  of  Menominee  River)  near  Florence,  Wis.,  1914-1916. 

Menominee  River  near  Iron  Mountain,  Mich.,  1902-1914. 

Menominee  River  at  Lower  Quinnesec  Falls,  Wis.,  1898-99. 

Menominee  River  at  Koss,  Mich.,  1902-1909;  1914. 

Menominee  River  below  Koss,  Mich.,  1913- 

Iron  River  near  Iron  River,  Mich.,  1900-1905. 

Pine  River  near  Florence,  Wis.,  1914- 

Pike  River  at  Amberg.,  Wis.,  1914- 
Peahtigo  River  at  High  Falls,  near  Crivitz,  Wis.,  1912- 
Peshtigo  River  near  Crivitz,  Wis.,  1900-1909. 
Peehtigo  River  at  Crivitz,  Wis.,  1906. 
Oconto  River  near  Gillett,  Wis.,  1906-1909;  1914- 
Oconto  River  at  Stiles,  Wis.,  1906. 
Fox  River  at  Omro,  Wis.,  1902-3. 
Fox  River  at  Oshkosh,  Wis.,  1902. 
Fox  River  at  Wrightstown,  Wis.,  1902-1904. 
Fox  River  at  Rapide  Croche  dam.  Wis.,  1896- 

Wolf  River  at  Keshena,  Wis.,  1907-1909;  1911- 

Wolf  River  at  White  House  Bridge,  near  Shawano,  Wis.,  1906-7. 

Wolf  River  at  Darrows  Bridge,  near  Shawano,  Wis.,  1906. 

Wolf  River  at  New  London,  Wis.,  1913- 

Wolf  River  at  Northport,  Wis.,  1905. 

Wolf  River  at  Winneconne,  Wis.,  1902-3. 

West  Branch  of  Wolf  River  at  Neopit,  Wis.,  1911- 
Little  Wolf  River  at  Royalton,  Wis.,  1914- 
Little  Wolf  River  near  Northport,  Wis.,  1907-1910. 
Waupaca  River  near  Weyauw^;a,  Wis.,  1916- 

Fond  du  Lac  River,  West  Branch  (head  of  Fond  du  Lac  River)  at  Fond  du 
Lac,  Wis.,  1903. 

East  Branch  of  Found  du  Lac  River  at  Fond  du  Lac,  Wis.,  1903. 
Sheboygan  River  near  Sheboygan,  Wis.,  1916- 
Milwaukee  River  near  Milwaukee,  Wis.,  1914- 
Little  Calumet  River  at  Harvey,  111.,  1916- 
St.  Joseph  River  at  Mendon,  Mich.,  1902-1905: 
St.  Joseph  River  near  Buchanan,  Mich.,  1901-1906. 

Fawn  River  at  White  Pigeon,  Mich.,  1903-4. 
Kalamazoo  River  near  Allegan,  Mich.,  1901-1907. 

Reeds  Springs  near  Albion,  Mich.,  1904-1906. 
Grand  River  at  North  Lansing,  Mich.,  1901-1906. 
Grand  River  at  Grand  Rapids,  Mich.,  1901- 

Crockery  Creek  at  Slocums  Grove,  Mich.,  1902-3. 

Red  Cedar  River  at  Agricultural  College,  Mich.,  1902-3. 
Muskegon  River  at  Newaygo,  Mich.,  1901-1906. 
Manistee  River  near  Sherman,  Mich.,  1903-1916. 
Boardman  River  at  Traverse  City,  Mich.,  1904. 


Digitized  by 


Google 


GAOIKO  STATIONS.  XI 

Strains  tributary  to  Lake  Huron: 

Thunder  Bay  River  near  Alpena,  Mich.,  1901-190B. 
Au  Sable  River  near  Lovells,  Mich.,  190&-1914. 
Au  Sable  River  at  Bamfield,  Mich.,  190^1913. 
Rifle  River  near  Staling,  Mich.,  1905-1908. 
Rifle  River  at  Omer,  Mich.,  1902-3. 
Shiawaasee  River  (head  of  Saginaw  River): 
Flint  River  at  Flint,  Mich.,  1903-4. 
Caas  River  at  Frankenmuth,  Mich.,  1908-^. 
Caaa  River  at  Bridgeport,  Mich.,  1908. 
Tittabawaasee  River  at  Freeland,  Mich.,  1903-1909;  1912- 
Streams  tributary  to  Lake  Erie: 

Huron  River  at  Dover,  Mich.,  1904. 
Huron  River  at  Dexter,  Mich.,  1904-19IB. 
Huron  River  at  Barton,  Mich.,  1914- 
Huron  Biv&r  at  Geddes,  Mich.,  1904-1914. 
Huron  River  at  French  Landing,  Mich.,  1904-5. 
Huron  River  at  Flat  Rock,  Mich.,  1904- 
Maumee  River  near  Sho^ood,  Ohio,  1903-1906. 
Maumee  River  near  Waterville,  Ohio,  1898-1901. 
St.  Marys  River  at  Fort  Wayne,  Ind.,  1905-6. 
St.  Joeeph  River  at  Fort  Wayne,  Ind.,  1905-6. 
Tiffin  River  near  Defiance,  Ohio,  1903-1906. 
Auglaize  River  near  Defiance,  Ohio,  1903. 
Ottawa  River  at  Lima,  Ohio,  1902-3. 
Blanchard  River  at  Ottawa,  Ohio,  1902-3. 
Sandusky  River  near  Mexico,  Ohio,  1898-1900. 
Sandusky  River  at  Fremont,  Ohio,  1898-1901. 
Black  River  near  Elyria,  Ohio,  1903-1906. 
Cuyahoga  River  at  Independence,  Ohio,  1903-1906. 
Cuyahoga  River  at  Cleveland,  Ohio,  1903. 
Cattaraugus  Creek  at  Yeraailles,  N.  Y.,  1910- 
Streams  tributary  to  Lake  Ontario: 
Niagara  River: 

Tonawanda  Creek: 

Little  Tonawanda  Creek  near  Linden,  N.  Y.,  1912- 
Genesee  River  at  Scio,  N.  Y.,  1916- 
Genesee  River  at  St.  Helena,  N.  Y.,  1908- 
Genesee  River  at  Mount  Morris,  N.  Y.,  1905-1909. 
Genesee  River  at  Jones  Bridge,  near  Mount  Morris,  N.  Y.,  1903-1906;  1908-1913; 

1915- 
Genesee  River  at  Rochester,  N.  Y.,  1904- 

Canaseraga  Creek  near  Dansville,  N.  Y.,  1910-1912;  1915-1917. 
Canaseraga  Creek  at  Groveland  station,  N.  Y.,  1915- 
Canaserago  Creek  at  Shakers  Crossing,  N.  Y.,  1915- 
Keshequa  Creek  at  Sonyea,  N.  Y.,  1910-1912. 
Keshequa  Creek  near  Sonyea,  N.  Y.,  1915-1917. 
Hemlock  Lake  at  Hemlock,  N.  Y.,  1894-1902. 
Canadice  outlet  near  Hemlock,  N.  Y.,  1903- 
Honeoye  Creek  at  East  Rush,  N.  Y.,  1903-1906. 
Seneca  River  (head  of  Oswego  River)  at  Baldwinsville,  N.  Y.,  1898-1906. 
Oswego  River  at  Fulton,  N.  Y.,  1900;  1902. 
Oswego  River  at  Battle  Island,  above  Minetto,  N.  Y.,  1900-1906. 
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Oewego  River  at  high  dam,  near  Oswego,  N.  Y.,  1897-1901. 
Seneca  Lake  at  Geneva,  N.  Y.,  1905-6. 
Cayuga  Lake  at  Ithaca,  N.  Y.,  190&-1906. 

Pall  Creek  near  Ithaca,  N.  Y.,  1908-9. 
Owasco  Lake  outlet  near  Auburn,  N.  Y.,  1912- 
Skaneateles  Lake  at  Skaneatleles,  N.  Y.,  1890-91. 
Skaneateles  Lake  outlet  at  Willow  Glen,  N.  Y.,  1892-1908. 
Skaneatelee  Lake  outlet  at  Jordan,  N.  Y.,  1890-1892. 
Onondaga  Lake  outlet  at  Long  Branch,  N.  Y.,  1904. 
West  Branch  of  Onondago  Creek  at  South  Onondaga,  N.  Y.,  1916- 
Fish  Creek,  East  Branch  (through  Oneida  Lake,  head  of  Oneida  River)*  at 

Point  Rock,  N.  Y.,  1898-99. 
Oneida  River  at  Brewerton,  N.  Y.,  1899. 
Oneida  River  at  Oak  Orchard,  near  Euclid,  N.  Y.,  1902-1909. 
Oneida  River  at  Caughdenoy,  N.  Y.,  1910-1913. 
Fish  Creek: 

West  Branch  of  Fish  Creek  at  McConnellsville,  N.  Y.,  1898-1901. 
Oneida  Creek  at  Kenwood,  N.  Y.,  1898-1900. 
Chittenango  Creek  at  Chittenango,  N.  Y.,  1901-1906. 
Chittenango  Creek  at  Bridgeport,  N.  Y.,  1898-1901. 
Salmon  River  at  Stillwater  Bridge,  near  Redfield,  N.  Y.,  1911-1913. 
Salmon  River  near  Pulaski,  N.  Y.,  190O-1908;  1910-1914. 

Orwell  Brook  near  Altmar,  N.  Y.,  1911-1916. 
Black  River  near  Boonville,  N.  Y.,  1911- 
Black  River  near  Felts  Mills,  N.  Y.,  1902-1913. 
Black  River  at  Black  River,  N.  Y.,  1917- 

Black  River  at  Huntingtonville  dam,  near  Watertown,  N.  Y.,  1897-1901. 
Forestport  feeder  near  Boonville,  N.  Y.,  1915- 
Black  River  canal  flowing  south  near  Boonville,  N.  Y.,  1915- 
Moose  River  at  Moose  River,  N.  Y.,  1900- 

Middle  Branch  of  Moose  River  at  Old  Forge,  N.  Y.,  1911- 
Beaver  River  at  State  dam,  near  Beaver  River,  N.  Y.,  1908- 
Beaver  River  at  Crpghan,  N.  Y.,  1901-1903. 
Streams  tributary  to  the  St.  Lawrence: 

Oswegatchie  River,  East  Branch  (head  of  Oswegatchie  River),  at  Newtoh  Falls, 

N.  Y.,  1912- 
Oswegatchie  River  near  Heuvelton,  N.  Y.,  1916- 
Oswegatchie  River  near  Ogdensbuig,  N.  Y.,  1903-1916. 

West  Branch  of  Oswegatchie  River  near  HarrisviUe,  N.  Y.,  1916- 
Raquette  River  at  Raquette  Falb,  near  Coreys,  N.  Y.,  1908-1912. 
Raquette  River  at  Piercefield,  N.  Y.,  1908- 
Raquette  River  at  South  Colton,  N.  Y.,  1904. 
Raquette  River  at  Massena  Springs,  N.  Y.,  1903-1916. 

Bog  River  near  Tupper  Lake,  N.  Y.,  1908-1912. 
St.  Regis  River  at  Brasher  Center,  N.  Y.,  1910- 

Deer  River  at  Brasher  Iron  Works  (railroad  station),  Ironton,  N.  Y.,  1912-1916. 
Chateaugay  River  near  Chateaugay,  N.  Y.,  1908. 
Richelieu  River  at  Fort  Montgomery,  N.  Y.,  187&- 
Lake  Champlain  at  Burlington,  Vt.,  1907- 
Big  Chazy  River  at  Moors,  N.  Y*,  1908. 
Saranac  River  at  Saranac  Lake,  N.  Y.,  1902-3. 
Saranac  River  near  Plattsburg,  N.  Y.,  1903- 
Ausable  River,  West  Branch,  near  Newman,  N.  Y.,  1916- 
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lUchelieu  River — Continued. 
Lake  Champlain — Continued. 

AusaUe  River  at  Ausable  Forks,  N.  Y.,  1910- 
Ausable  River  at  Keeseville,  N.  Y.,  1904  and  1908. 
Boquet  River  at  Willflboro,  N.  Y.,  1904  and  1908. 
Lake  George  at  Rogers  Rock,  N.  Y.,  1913- 
Lake  George  outlet  at  Ticonderoga,  N.  Y.,  1904-5. 
Poultney  River  at  Fairhaven,  Vt.,  1908. 

Mettawee  River  at  Whitehall,  N.  Y.,  1908. 
Otter  Creek  at  Middlebury,  Vt,  1903-1907;  1910- 

East  Creek  near  Rutland,  Vt.,  1911-1913. 
^W^ooeld  River  above  Stevens  Branch,  near  Montpelier,  Vt.,  1909-1914. 
Winooski  River  at  Montpelier,  Vt.,  1909- 
Winooski  River  at  Richmond,  Vt.,  1903-1907;  1910. 
Winooski  River  near  Winooski,  Vt.,  1903. 

Worcester  Branch  of  Winooski  River  at  Montpelier,  Vt.,  1909-1914. 

Dog  River  at  Northfield,  Vt,  1909- 

Dog  River  near  Montpelier  Junction,  Vt.,  1910.- 

Mad  River  at  Moretown,  Vt.,  1910. 

Little  River  near  Waterbury,  Vt.,  1910. 

Huntington  River  at  Jones^dlle,  Vt.,  1910. 
Lamoille  River  at  Morrisville,  Vt.,  1909-10. 
Lamoille  River  at  Cadys  Falls,  near  Morrisville,  Vt,  1913- 
Lamoille  River  at  Johnson,  Vt.,  1910-1913. 
Lamoille  River  at  West  Milton,  Vt.,  1903. 

Green  River  at  Garfield,  Vt.,  1915- 
Missisquoi  River  at  Richford,  Vt. ,  1909-10. 
Missisquoi  River  near  Richford,  Vt.,  1911- 
Missisquoi  River  at  Swanton,  Vt,  1903. 
St  Francis  River  (by  way  of  Lake  Memphremagog  and  Magog  River): 
Clyde  River  at  West  Derby,  Vt.,  1909- 
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BBPO&TS  ON  WATER  BESOTTBCES  OF  THE  ST.  LAWBEKCE  BIVEB 

BASIN.i 

PUBLICATIONS  OP  THE  UNITED    STATES    GEOLOGICAL    SUBVBY. 

WATXa-SUPPLT  PAPBB8. 

Water-supply  papers  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  aster* 
isk  (*)  Indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  in  this  wiy  may, 
however,  be  purchased  from  the  Superintendent  or  Documents,  Wasionqton,  D.  C.  Watecw 
supply  papers  are  of  octavo  size. 

*21.  Wells  of  Northern  Indiana,  by  Frank  Leverett.    1899.    82  pp.,  2  pis.    (Con- 
tinued in  No.  26.) 

Discusses,  by  counties,  the  gladal  deposits  and  the  sources  of  vneU  water;  gives  many  well 
sections. 

♦24.  Water  resources  of  the  State  of  New  York,  Part  I,  by  G.  W.  Rafter.    1899.    99 

pp.,  13  pis.    15c. 
*26.  Water  resources  of  the  State  of  New  York,  Part  II,  by  G.  W.  Rafter.    1899.    100 

pp.,  12  pis.    15c. 
No.  34  contains  descriptions  oi  the  principal  rivers  of  New  York  and  their  more  Important 

tributaries  and  data  on  temperature,  precipitation,  evaporation,  and  stream  flow. 
No.  25  contaJTis  discussion  of  water-storage  projects  on  Genesee  and  Hudson  Rivera,  jwwer 

development  at  Niagara  Falls,  descriptions  and  early  history  of  State  canab,  and  a  chapter 

on  the  use  and  value  of  the  water  powers  of  the  streams  and  canals;  also  brief  ^t«tm— kr"  of  the 

water  yield  of  sand  areas  of  Long  Island. 

**26.  Wells  of  southern  Indiana  (continuation  of  No.  21),  by  Frank  Leverett.    1899. 
64    pp.    5c. 

Discusses,  by  counties,  the  gladal  deposits  and  the  sources  of  well  water;  oootains  many  w«D 
sections. 

90.  Water  resources  of  the  Lower  Peninsula  of  Michigan,  by  A.  C.  Lane.    1899. 
97  pp.  7  pis. 

Describes  lake  and  river  transportation  and  navigation,  water  powers  and  domestic  water 
supplies;  discusses  climate,  t'vpography,  geology,  and  well  waters;  compares  quality  and  quan- 
tity of  waters. 

^1.  Lower  Michigan  mineral  waters,  by  A.  0.  Lane.    1899.    97  pp.,  4  pis.    10c. 

Treats  of  economic  value  of  mineral  waters  and  discussion  and  elassiflcation  of  analyses;  con- 
tains analyses  of  waters  of  Lake  Superior  and  of  smaller  lakes  and  rivers  and  of  well  waters  Ihim 
various  geologic  formations;  also  sanitary  condition  of  drinking  waters. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    (See  No.  149.)    5c. 

*61.  Preliminary  list  of  deep  borings  in  the  United  States,  Pftrt  II  (Nebrasks- Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    5c. 

Nos.  57  to  61  contain  Informatlan  as  to  depth,  diameter,  yield,  and  head  of  water  in  boringi 
more  than  400  feet  deep;  under  head  "Remarks"  give  information  concerning  temperature, 
quality  of  water,  purposes  of  boring,  etc.  The  lists  are  arranged  by  States,  and  the  States  are 
arranged  alphabetically.  A  second,  revised,  edition  was  pubUshed  in  1905  as  Water-Bupply 
Paper  149  (q.  v.) 

XIV. 

91.  The  natural  features  and  economic  development  of  the  Sandusky,  Maumee, 
Muskingum,  and  Miami  drainage  areas  in  Ohio,  by  B.  H.  and  M.  S.  Flynn. 
1904.    130  pp.    10c. 

Describes  the  topography,  geology,  and  soils  of  the  areas,  and  discusses  stream  flow,  dasu^ 
water  powers,  and  public  water  supplies. 

>  For  stream-measurement  reports,  see  tables  on  pp.  rv.  v,  vi. 
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102.  Contributions  to  the  hydrology  of  eastOTn  United  States,  1903;  M.  L.  Fuller, 
geologist  in  charge.    li04.    622  pp.    30c. 

CwitaiiMbriBfiepoitionwelliandsirtagiof  lflmie«otaaiidoflow»MI^  The  report 

tamprimB  tnhnhriiKl  mXt  reoords  giving  Informttton  ae  to  kwatloo,  owner,  depth  yield,  heed, 
elo.,  wipptemeritod  by  nolee  m  to  elevitlon  abovie  leay  mstorlale  penetrated,  temperature,  nee 
and  qoaUty;  many  mlioellaneoiie  analyns. 

*10S.  A  nmew  of  the  laws  forbidding  pollution  ci  inland  waten  in  the  United  States, 
byE.B.  Goodell.    1904.    120  pp.    Superseded  by  162. 
Cttee  statotory  leetrlottone  of  water  pollution. 

Ua  OontzibutbnB  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211 1^.,  5  pis.    10c. 

Water  reaoaraea  of  the  Watktna  Glen  qoadrangie.  New  York,  by  Ralph  8.  Terr;  pp.  lM-140. 
BiBiaBea  the  on  of  the  sorboe  and  tmdergroimd  waters  for  mimldpal  sappUea  and  their  quality 
aa  Indicated  by  eTamfaaHon  of  Slzmlle  and  Fall  creekB,  and  sanitary  analyses  of  well  water 
at  Ithaca. 

New  arteslaa  water  §19^  at  Ithsea,  New  York,  by  F.  L.  Whttney,  pp.  06-M. 

*114.  TJndeiground  waters  of  eastern  United  States;  H.  L.  Fuller,  geologist  in  charge. 

1905.  285  pp.,   18  pis.    25c. 
Contains  brief  reports  as  follows: 

mnneaota,  by  C.  W.  BaU;  Wiaoonln  astilot,  by  Alfred  B.  SdrolU:  Lower  Miehigan;  HU- 
I  nals,  by  Frank  Lererett;  Indiana,  by  Frank  Le^erett;  New  York,  by  F.  B.  Weeks;  Ohio,  by 

I  Frank  Leverett. 

Eadi  of  these  reports  deecrfbes  briefly  the  topography  of  the  area,  the  relatlcm  of  the  geology 
to  the  water  soppBee,  and  glTee  list  of  pertinent  poblioatlone;Usts  also  principal  mineral  springs. 

12L  Fteliminary  repc^  on  the  pollution  of  Lake  Champlain,  by  M.  O.  Leighton. 
!  1905.    119  pp.,   13  pis.    20c. 

Deecribes  the  lake  and  principal  inflowUig  streams  and  diiiicusses  the  oharaoteristlos  of  the 
water  and  the  wastea  resoHIng  from  the  mannfaotoring  prooessee  by  which  the  waters  are 
poDoted.   DbcoBseB  also  the  efleot  of  mill  waste  on  algfp,  bacteria,  and  flih. 

*122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.    1905.    55  pp. 

f  ^ 

atea  legislative  acts  relating  to  grotmd  waters  in  MU^gan  and  Wisconsin. 

144.  The  normal  distribution  of  chlorine  in  the  natural  waters  of  New  York  and 
i  New  England,  by  D.  D.  Jackson.    1905.    31pp.,  5  pis.    10c. 

Discnsaen  oommon  salt  in  coast  and  inland  waters,  salt  as  an  index  to  pollation  of  streams 
and  wbUs.  the  sohttions  and  methods  used  in  chlorine  determinations,  and  the  use  of  the  nor- 
mal dilorine  m^;  gives  charts  and  tables  lor  dilorine  in  the  New  England  States  and  New 
York. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.   Fuller, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 
Contains  three  brief  reports  pertaining  chiefly  to  areas  in  th6  St.  Lawrence  River  baabu 
i  Two  nnnsaal  typee  of  artesian  flow,  by  Myron  L.  Fnller.    Deecribes  (1)  artesian  flows  from 

mdform,  onoonltaied  sand  on  Long  Island,  N.  Y.,  and  in  Michigan;  and  (2)  flow  from  jointed 

xxpftr  portion  of  limestone  and  other  rocks  in  sontheastem  Michigan. 
Water  resources  of  the  Catatonk  area.  New  York,  by  E.  M.  Kindle.    Describes  topography 

and  geology  of  areas  soatheast  of  Finger  Lake  region.  New  York,  including  part  of  city  of  Ithaca; 

dlsmsses  briefly  the  artesian  wells  of  Ithaca,  the  quality  of  the  spring  water  at  several  small 
j  towns,  and  of  the  streams  used  Ibr  municipal  sappUee  and  for  power. 

!  A  gromid-water  problem  in  sootheastem  Michigan,  by  Myron  L.  Fnller.    Discusses  causes 

,  of  fdhve  of  weUs  in  cntain  areas  in  southeastern  Michigan  in  IVH  and  the  application  of  the 

!  conduMons  to  other  regions. 

147.  Destructiye  floods  in  the  United  States  in  1904,  by  £.  C.  Murphy  and  others. 

1906.  206  pp.,  18  pis.    15c. 

Deecribes  flood  on  Grand  River,  Mich,  (fhmi  report  of  R.  E.  Horton),  discussing  streams 
precipitation,  and  temperature,  dlsdharge,  damage,  and  prevention  of  future  damage. 

*149.  Fteliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  addi- 
I  tbns,  by  N.  H.  Darton.    1905.    175  pp.    10c. 

Gives  by  States  (and  within  the  States  by  counties)  the  location,  depth,  diameter,  yield, 
hsigfat  of  water,  and  other  fBotores  of  wells  400  feet  or  more  in  depth;  Includes  all  wells  listed 
in  Water-Supply  Papers  57  to  61;  mentions  also  principal  publications  relating  to  deep  borings. 
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^152.  A  review  of  the  laws  ^bidding  pollution  of -inland  watera  in  the  United  States 
(second  edition),  by  E.B.GoodelL    1906.    149  pp.    10c. 

Otm  statutory  rostrictkau  of  water  polkitioaln  nUnab,  ladlana,  Mfcnhlfun,  Miimeeota,  New 
York,  Ohio,  Pennsylvania,  Vermont,  and  Wiwoondn. 

*156.  Water  powers  of  northern  Wisconsin,  by  L.  S.  Smith.  1906.  145  pp.,  5  pis. 
25c. 

Deeoribea,  by  river  systems,  the  drains^,  geology,  topogr^ihy,  ralalkll,  and  nm-off,  water 
powers  and  dams. 

♦160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  cjiaige.  1906.  104 
pp.,  1  pi. 

Contains  brief  report  entitled  Flowing  well  districts  in  the  eastern  part  of  the  nortbem 
peninsula  of  Michigan,  by  Frank  Leverett. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  £.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

Ckmtains  accounts  of  floods  on  Sizmile  Creek  and  ^^ayoga  Inlet,  N.  T.  (In  1867, 19Q1,  and 
1906),  and  on  Grand  River,  Mich.,  and  estimate  of  flood  disdiarge  and  frequency  for  Qeneeee 
River;  gives  index  to  literature  on  floods  in  American  streams. 

*182.  Flowing  wells  and  municipal  water  supplies  in  the  southern  portion  of  the  south- 
em  peninsula  of  Michigan,  by  Fnmk  Leverett  and  others.  1906.  292  pp., 
5  pis.    50c. 

*183.  Flowing  wells  and  municipal  water  supplies  in  the  middle  and  northern  portions 
of  the  southern  peninsula  of  Michigan,  by  Frank  Leverett  and  others.  1907. 
393  pp.,  5  pis.    50c. 

Nos.  182  and  183  describe  in  general  the  geogr^hlc  features,  water-bearing  formations,  drain- 
age, quality  of  water,  and  subterranean-water  temperature,  and  give  details  oonoeming  water 
supplies  by  counties.    The  report  contains  many  analyses. 

*193.  The  quality  of  surface  waters  in  Minnesota,  by  R.  B.  Dole  and  F.  F.  Wesbrook, 
1907.    171  pp.,  7  pis.  .  25c. 

Describes  by  river  basins  the  topography,  geology,  and  soils,  the  industrial  and  mnnldpal 
pollution  of  the  streams,  and  gives  notes  on  the  municipalities;  contains  many  analyses. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v,  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  0.  Leighton.    1907.    369  pp., 

2  pis. 

Scope  Indicated  by  ampliflcatioo  of  title. 

236.  The  quality  of  stuiace  water  in  the  United  States:  Part  I,  Analyses  of  waten 
east  of  the  one  himdredth  meridian,  by  R.  B.  Dole.  1909.  123  pp.  10c. 
Describes  collection  of  samples,  method  of  ezaminatioo,  prepantloo  of  solutlaw,  aocuney  of 
estimates,  and  expression  of  analytical  results;  gives  resolta  of  analyses  of  waters  of  Lake  SiqjMior 
and  Lake  Michigan,  Kalamasoo  and  Grand  rivers.  Lake  Huron,  Lake  Erie,  Maumee  River  and 
St.  Lawrence  and  Oswegatchle  rivers. 

239.  The  quality  of  the  stuiace  waters  of  Illinois,  by  W.  D.  Collins.    1910.    94  pp., 

3  pis.    10c. 

Discusses  the  natural  and  economic  features  that  determine  the  character  of  the  streams 
describes  the  larger  drainage  basins  and  the  methods  of  collecting  and  analyzing  the  samples  of 
water,  and  dlacuasee  each  river  in  detail  with  reference  to  its  source,  course,  and  quality  of  water; 
inchides  short  chapters  on  municipal  supplies  and  industrial  uses. 

254.  The  underground  waters  of  north-central  Indiana,  by  S.  R.  Capps,  with  a 
chapter  on  the  chemical  character  of  the  waters,  by  R.  B.  Dole.  1910. 
279  pp.,  7  pis.    40c. 

Describes  reUef,  drainage,  vegetation,  soUb  and  crops,  industrial  development,  geok)glo  fior- 
matiom;  sources,  movements,  oocorrenoe,  and  volume  of  ground  water;  methods  of  weU  oan> 
struction  and  lifting  devices;  disoussee  in  detail,  for  each  county,  surfiKse  features  and  drainage, 
geology,  and  ground  water,  city,  village,  and  rural  supplies,  ai^  gives  record  of  wells  and  anal- 
yses of  water.  Discusses  also,  under  chemical  diaraoter,  methods  of  analyses  and  enirmwfoii 
of  renulta,  mineral  constituents,  effects  of  the  constituents  on  waters  for  domestic,  industrial, 
and  medicinal  uses,  methods  of  purification  and  diemical  composition;  many  analyses  and  field 
assays. 
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364.  Water  analyses  fron  the  laboratory  of  tibe  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

CoiitaliiBaiialyBes  of  water  from  OaledonUi  Bpring,  New  York,  and  from  the  Qntney  laine. 
Hkb. 

417.  Ptofile  surveys  of  riven  in  Wisconsin,  prepared  under  the  direction  of  W.  H« 
Herton,  acting  chief  geographer.    1917.    16  pp.,  32  pis.    45c. 

Contains  brief  description  olgeneral  features  of  drainage  of  Wisconsin  and  of  the  rivers  sur- 
veyed, bat  consists  chiefly  of  maps  showing  "not  only  the  outlines  of  the  river  banks,  the  islands, 
the  positions  of  rapids,  falls,  shoals,  and  existing  dams,  and  the  crossings  of  all  ferries  and  roads, 
bat  the  oontoarsof  banks  to  an  elevation  high  enough  to  indicate  the  possibility  of  using  the 
stream." 

AWUAL  BEP0RT8. 

Each  of  the  papers  oootained  in  the  annual  reports  was  also  issued  in  separate  fbrm. 
Ammal  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.   An  asteridc  (*) 
indicates  that  this  stock  has  been  exhausted.   Many  of  the  pai>ers  so  marked,  however,  may  be  purobaaed 

from  the  SUPERINTENPENT  OF  DOCUMENTS,  WaSHINOTON,  D.  C. 

Amraal  reports  1  to  20  are  royal  octavo;  later  reports  are  octavo. 

FWteoith  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  *Pt.  IT.  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*ThApotabIewater8  0feasteniUnitedStatee,by  W.  J.  Ilio0ee,pp.  lto47.  Discusses  cistern 
water«  stream  waters,  and  ground  waters,  indoding  mineral  qxings  and  artesian  welb. 

Seventeenth  Annual  Report  of  the  United  States  Geological  Survey,  1895-96,  Charles 
D.  Walcott,  Diiivctor.  1896.  3  parts  in  4  vols.  *  Pt.  II.  Ekxmomic  geology 
and  hydrography,  xxv,  864  pp.,  113  pis.    $2.35.    Contains: 

*The  water  resouroea  of  nUnois,  by  Frank  Lewett,  pp.  696-849,  pis.  108-113.  Describee 
the  physical  features  of  the  State,  and  the  drainage  basins,  indadlng  Uliiiois,  Des  Plaines, 
Kankakee,  Fox,  niinols-Vermllion,  Spoon,  Mackinaw,  and  Sangamon  rivers,  Macoupin  Creek, 
Rock  River,  tribirtarleaof  tlie  ICisstasippi  in  western  Illinois,  Kaskadda,  Big  Muddy,  and  trib- 
utaries of  the  Wabash;  diaoaases  the  rainfall  and  nm-off,  navigable  waters  and  water  powers, 
the  wells  supplying  water  for  rural  districts,  and  artesian  wells  loontains  tabulated  artesian 
weO  data  and  water  analyses. 

E^teenth  Annual  Report,  United  States  Geological  Survey,  1896-97,  Charles  D. 
Walcott,  Director.  1897.  5  parts  in  6  volumes.  *Pt.  IV,  Hydrography,  x, 
756  pp.,  102  pis.    $1.75.    Contains: 

♦The  water  resources  of  Indiana  and  Ohio,  by  Frank  Leverett,  pp.  41^-^560,  pis.  33-37.  D^ 
aorfbea  Wabaih,  Whitewater,  Great  Miami,  Little  Miami,  Scioto,  Hocking,  MusUiigum,  and 
Beaver  rivers  and  leaser  tributaries  of  the  Ohio  in  Indiana  and  Ohio,  the  streams  ritiw^hArgtng 
into  Lake  Erie  and  Lake  Michigan,  and  streams  flowing  to  the  Upper  Mis8L<«lppi  through  the 
nUnois;  discusses  shallow  and  drift  wells,  the  flowing  wells  from  the  drift  and  deeper  artesian 
welh,  and  gives  reoorda  of  wells  at  many  of  the  dties;  describes  the  mineral  springs  and  gives 
analyses  of  the  waters;  contains  also  tabulated  lists  of  cities  using  surteoe  waters  for  water  works, 
and  of  cities  and  villages  using  shallow  and  deep  well  waters;  discusses  the  source  and  quality 
of  the  city  and  village  supplies,  and  gives  precipitation  tables  for  various  points. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  and  V,  1899.)  6  parts  in  7  vol- 
umes and  separate  case  for  maps  with  Pt.  V.  *Pt.  IV.  Hydrography.  $1.85. 
Contains: 

♦The  r«>*  waters  of  Ohio,  by  Edward  Orton,  pp.  633-717,  pis.  71-73.  Describes  the  prin- 
oipal  geologic  formations  of  Ohio  and  the  waters  from  the  different  strata;  discusses  the  flowing 
wells  at  various  points  and  the  artesian  wells  of  the  deep  preglacial  channels  in  Allen,  Auglaise 
and  Mercer  counties;  discusses  city  and  village  supplies;  gives  analyses  of  waters  from  various 
fomtattooa. 

MOVOO&APH8. 

MflDogrmiha  are  of  quarto  size.  They  are  not  distributed  free,  but  may  be  obtained  from  the  Oeok)gical 
Surrey  or  from  the  Superintendent  of  Documents  at  the  prices  given.  An  asterisk  (*)  indicates  that  the 
Survey's  stodc  of  the  -peeper  Is  exhausted.    (See  Finding  lists,  pp.  89, 118.) 

^LI.  Gladal  formations  and  drainage  features  of  the  Erie  and  Ohio  basins,  by  Frank 
Leverett.    1902.    802  pp.,  28  pis.    $1.75. 

Treats  of  an  area  extending  westward  from  Genesee  Valley  in  New  York  across  northwestern 
Pennsylvania  and  Ohio,  central  and  southern  Indiana,  and  southward  from  Lakes  Ontario 
and  Brie  to  Allegheny  and  Ohio  rivers. 


Digitized  by 


Google 


XVIII  SURFACE  WATER  SUPPLY,  1917,  PART  IV. 

BTJUXTIire. 

An  aateriak(*)  indicates  that  the  06ologtoriSorT<y^B>ookolp^^  MaOjofthep^wn 

ao  marked  may  be  purdiMed  from  the  8upnnmin>nfT  ov  Docuimns,  WAammmm,  D.  a 

'•'264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Diseosses  the  importance  of  aooorate  weU  records  to  the  dilUer,  to  ownexs  of  oU,  g^^ 
wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gives  tabolafeed  raooitls  of 
wells  in  Illinois.  Indiana,  Hlohigan,  Ifiinneeota,  New  York,  Ohio,  Pennsylyania,  and  WIkod- 
sin,  and  detailed  records  of  wells  in  Onondaga  Coontj,  N.  Y.,  and  Hanoook  and  Wood  ootmtks, 
Ohio.    These  wells  were  selected  because  they  give  definite  stratigraphie  ininrmattoii, 

•298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanfdfd. 
1906.    299  pp.    25c. 

Gives  anacoouitof  progress  in  the  collection  of  wellreoords  and  samples;  contains  tabvilatod 
records  of  wells  in  Illinois,  Indiana,  Michigan,  Minnesota,  New  York,  Ohio.  Pennsylvania,  Ver- 
mont, and  Wisconsin,  and  detailed  records  of  weUs  in  Cook  Coonty.  HI.;  Erie  County.  K.  Y.; 
Ottawa,  Sandusky,  and  Summit  counties,  Ohio;  and  Manitowoc  County.  Wis.  The  weUs  of 
which  detailed  sections  are  given  were  selected  because  th^  aflbrd  vafaiable  stiatlgiapldc 
information. 

OlOLOOZO  10LI08. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  ia  divided  into  small  quadrangles,  bounded  by  certain  meridians 
and  parallels,  and  these  quadrangles,  which  number  several  thousand,  are  s^Moately 
surveyed  and  mapped. >  The  unit  of  survey  is  also  the  unit  of  publication,  and  tlM3 
maps  and  description  of  each  quadrangle  are  issued  in  the  fom  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  G^logic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  aeveial 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  Unes,  the  shapes  of  the  hills  and  val- 
leys and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal-geolpgy 
map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  stnictural-geolpgy 
map  shows  the  relations  of  the  rocks  to  one  another  underground.  The  economic- 
geology  map  indicates  the  location  of  mineral  deposits  that  are  conunercially  valuable. 
The  artesian-water  map  shows  the  depth  of  undergroimd-water  horizens.  Economic- 
geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions  in  the  areas 
mapped  warrant  their  publication.  The  folios  are  of  special  interest  to  students  of 
geography  and  geology  and  are  valuable  as  guides  in  the  development  and  utilization 
of  mineral  resources. 

Folios  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by  22  inches),  called 
the  library  edition.  Some  of  the  folios  that  bear  numbers  higher  than  163  are  pub- 
lished also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in  the  Geological 
Survey  building  May  18,  1913,  the  stock  of  geologic  folios  was  more  or  less  damaged 
by  fire  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable.  They  will  be  sold  at 
the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale  oidere.  This  rate 
applies  to  folios  in  stock  bom  1  to  184,  inclusive  (except  reprints),  also  to  the  Ubrary 
edition  of  folio  186.  The  library  edition  of  Folios  185, 187,  and  hi^er  numbera  sells 
for  25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually  large  amount 
of  matter  sell  at  higher  prices.  The  octavo  edition  of  Folio  185  and  higher  numbers 
sell  for  50  cents  a  copy,  except  Folio  193,  which  sells  fcM*  75  cents  a  copy.  A  discount 
of  40  per  cent  is  allowed  on  an  order  for  folios  or  for  folios  together  with  topographic 
maps  amounting  to  $5  or  more  at  the  retail  rate. 

t  Index  maps  showing  areas  in  the  St.  Lawrence  basin  covered  by  topographic  maps  and  by  geologic 
folios  wiU  be  mailed  on  receipt  of  request  addressed  to  the  director  U.  8.  Oeologioal  Survey.  Washington, 
D.C. 
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All  the  folios  contain  desciiptionB  of  the  drainage  of  the  quadrangles.  The  folioe  in 
the  follo¥ring  list  contain  also  brief  discussions  of  the  underground  waters  in  connection 
with  the  economic  resources  of  the  areas  and  more  or  less  information  concerning  the 
utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 

^1.  Chicago,  Illinois-Indiana. 

DiscribM  sn  area  embractng  not  only  the  immediate  site  of  tbe  city  but  adjacent  parts  of 
Cook,  Dupa^.  and  WUlcotmties,  HI. ;  gives  an  account  of  the  water  power,  discusses  the  quality 
of  the  watos,  and  gives  analyses  of  watersf  rom  artesian  wells;  gives  also  a  list  of  pafwrs  relating 
to  the  geology  and  paleontology  of  the  area. 

*140.  Milwaukee  qpedal,  Wisconsin,  5c. 

Gives  analyses  of  spring  waters  and  of  artesian  water  in  Blilwaakee;  also  tabulated  data  con- 
ceniing  wdls. 

155.  Ann  Arbor,  Mich.    25c. 

Diseoases  the  present  lakes,  the  lakes  of  the  glacial  period,  and  under  «  Eoonomic  geology/' 
the  water  resources,  including  the  use  of  the  rivers  for  power  and  of  the  underground  waters, 
shallow  and  artesian,  for  city  and  village  supplies;  discusses  the  quality  of  the  waters,  and  gives 
details  by  townships. 

new.  Watkins  Glen-Catatonk,  New  York. 

Includes  discussion  of  water  supply  at  Ithaca. 

190.  Niagara,  N.  Y.    50c.  either  edition. 

Gives  analyses  of  mineral  water  from  well  at  Akron;  discusses  briefly  the  municipal  supplies 
of  Buffalo,  Niagara  Falls,  Tonawanda.  La  Salle,  and  Youngstown,  and  the  use  of  Niagara  Rfver 
for  power  development. 

205.  Detroit,  Mich.    50c.  either  edition. 

DlscusBessurfaceandground  waters;  gives  niineral  analyses  of  water  from  Lake  Huron,  from 
rivers  near  Detroit,  and  from  salt  wells. 

MISCELLANEOUS   BEPOBTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources  of 
the  yarious  sections  of  the  coimtry.  Notable  among  those  pertaining 
to  the  St.  Lawrence  River  basin  are  the  reports  of  the  Chief  of  Engin- 
eers, United  States  Army,  the  State  Geological  Survey  of  Illinois, 
the  Illinois  Water-Supply  Commission,  the  Rivers  and  Lakes  Com- 
mission of  Illinois,  the  New  York  State  Conservation  Commission 
and  State  Water-Supply  Commission,  and  the  water-power  report 
of  the  Tenth  Census  (vol.  16).  The  following  reports  deserve  special 
mention: 

The  mineral  content  of  Illinois  waters,  by  Edward  Bartow,  J.  A.  Udden,  S.  W. 
Parr,  and  Gec»ge  T.  Palmer:  Illinois  State  Geol.  Survey  Bull.  10, 1909. 

Chemical  and  biological  survey  of  waters  of  Illinois,  by  Edward  Bartow:  Univ. 
Illinois  Pubs.  3,  6,  7,  1906-1909. 

Chemical  survey  of  the  waters  of  Illinois,  report  for  the  years  1897-1902,  by  A.  W. 
Pahner,  with  report  on  geology  of  Illinois  as  related  to  its  water  supply,  by  Charles  W. 
Rolfe:  Univ.  Illinois  Pub. 

Divereion  of  the  waters  of  the  Great  Lakes  by  way  of  the  Sanitary  and  Ship  canal 
of  Chicago:  A  brief  of  the  hcts  and  issues,  by  Lyman  E.  Cooley,  Chicago,  1913. 

The  State  of  Missouri  v,  the  State  of  Illinois  and  the  Sanitary  district  of  Chicago, 
before  Frank  S.  Bright,  commissioner  of  the  Supreme  Court  of  the  United  States. 
1904. 

The  mineral  waters  of  Indiana,  their  location,  origin,  and  character,  by  W.  S. 
Blatchley :  Indiana  Dept.  Geology  and  Nat.  Res.  Twenty-sixth  Ann.  Rept.,  1901. 
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*64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  strain 
flow  and  compares  results  obtained  with  the  difterent  instruments  and  methods;  describes 
also  experiments  And  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  eo* 
larged,  edition  published  as  Water-Supply  Paper  9S. 

♦67.  The  motions  of  imderground  waters,  by  C.  S.  Slichter.    1902.     106  pp.,  8  pk 
15c. 

Discusses  orighi,  depth,  and  amount  of  underground  waters;  permeability  of  rocks  and 
porosity  of  soils;  causes,  rates,  and  laws  of  motion  of  underground  water;  surHace  and  deep 
zones  of  flow  and  recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the 
shape  and  position  of  the  water  table;  f^ves  simple  methods  of  measuring  yield  of  flowing  well; 
describes  artesian  wells  at  Savannah,  Oa. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  its  effect 

on  inland- water  resources,  by  M.  0.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

Defines  "normal"  and  "polluted"  waters  and  discusses  the  damage  resulting  from  poUution. 

79.  Normal  and  polluted  waters  in  northeastern  United  States,  by  M.  O.  Leighton. 

1903.  192  pp.    10c. 

Defines  essential  qualities  of  water  for  various  uses,  the  Impurities  In  rain,  surfoce,  and  under- 
ground waters,  the  meaning  and  importance  of  sanitary  analyses,  and  the  principal  sources  of 
pollution;  chiefly,  "a  review  of  the  more  readily  available  records"  of  examination  of  water 
supplies  derived  from  streams  in  the  Merrimack,  Connecticut,  Housatooic,  Delaware,  an  J 
Ohio  River  basins;  contains  many  analyses. 

*80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.     1903.     104  pp.     10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measurements  of  stream  flow;  gives  rain&II. 
nm-ofi,  and  evaporation  formulas;  discusses  effect  of  forests  on  rainfiEUl  and  run-off. 

87.  Irrigation  in  India  (second  edition),  by  H>  M.  Wilson.     1903.    238  pp.,  27  pis. 
25c. 
First  edition  was  published  hi  Part  II  of  the  Twelfth  Annual  Report 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.    25c. 

Contains,  in  addition  to  an  account  of  the  organization  of  the  hydrographio  [water-resooros] 
branch  of  the  United  States  Geological  Survey  and  the  reports  of  the  conference,  the  foHowing 
papers  of  more  or  less  general  interest: 

Limits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 

Ckxrect  design  and  stability  of  high  masonry  dams,  by  Oeo.  Y.  Wlsner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lippinoott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  A.  Means. 

*94.  Ilydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by 
E.  C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  3  pis.    10c. 
Gives  instructions  for  field  and  office  work  relating  to  measurements  of  stream  flow  by  current 
meters.    See  also  Na  05. 

•95.  Acciuucy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Murphy. 

1904.  169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  different  instruments  and  methods.    See  also  Na  94. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    (See  No.  152.) 

Explahis  the  legal  principles  under  which  antipoUutimi  statutes  become  operative,  qwMt 
court  docisions  to  show  authority  for  various  deductions,  and  classifles  aooordlng  to  scope  tbe 
statutes  enacted  in  the  different  States. 
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110.  G(»itribatioii8  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
gedogist  in  chaige.    1906.    211  pp.,  5  pis.    10c. 

Gaatains  the  toUkming  reports  of  geDeral  Interest.  The  scope  of  eadi  paper  Is  indicated  by 
its  title. 

Descrlptiaii  of  underflow  meter  used  in  measuring  the  velocity  and  direction  of  underground 
water,  by  Charles  S.  Sllchter. 

The  CaUfomia  or  "stovepipe"  method  of  well  construction,  by  Charles  8.  Sllchter. 

Approximate  methods  of  measuring  the  yield  of  flowing  wells,  by  Charles  8.  81iohter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  vertical  well  casings,  from  notes 
funiished  by  A.  K.  Talbot. 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  8.  W.  HcCalUes. 

Notes  on  the  hydrology  of  Cuba,  by  M.  L.  Fuller. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  describes 
the  manufacture  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  the 
waste.  The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region 
about  Marion,  Ind.,  the  contamination  of  rook  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Undeigoimd  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  pis.    25c. 

Contains  report  on  "  Occurrence  of  underground  waters,"  by  M.  L.  I^iller,  discussing  sources, 
amount,  and  temperature  of  waters,  permeabiltty  and  storage  capacity  of  rocks,  water-bearing 
fbrmatioas,  recovery  of  water  by  sprmgs,  wells,  and  pumps,  essential  oouditions  of  artesian 
flows,  and  general  conditions  affecting  underground  waters  in  eastern  United  8tate8. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1905.    263  pp.  15c. 
Scope  indicated  by  title. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  wafers  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Puller, 
1905.    128  pp.    10c. 
Scope  indicated  by  title. 

*122.  Relationofthelawtounderground  waters,  by  D.W.Johnson.  1905.  55  pp.  5c. 
Defines  and  classifies  underground  waters,  gives  common-law  rules  relating  to  their  use,  and 
dtes.State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  G.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in  Rio 
Hondo,  San  Qabriel,  and  ICohave  Riyer  valleys,  Cal.,  and  on  Long  Island,  N.  Y.,  gives  results 
of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  construction. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.    61  pp.,  4  pis.    6c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 
geologist  in  charge.    1906.    220  pp.,  6  pis.    10c. 
Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  into  drilled  weUs,  by  Robert  E.  Horton.    Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 
Construction  of  so-called  fountain  and  ge3rser  springs,  by  Myron  L.  Fuller. 
A  oonvenieDt  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 
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146.  ProceedingB  of  second  conference  of  engineerB  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.    16c. 

Contaiiis  brief  aooount  of  the  otpminitinin  of  the  hydrogi&phic  [water-resooroea]  bnnch  and 
the  Reokination  Servioe,  reports  of  oonfereooee  and  committees,  drcolars  of  Instmctiaii,  and 
many  brief  reports  on  sabjects  closely  related  to  reclamation,  and  a  tHbliogrmphy  of  tecbnioal 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  belov 
(scope  indicated  by  title)  are  of  more  or  less  gimeral  interest: 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Esttmates  on  tmmeUng  in  irrigation  i>roJects,  by  A.  L.  Fellows. 

CoUection  of  stream-gaging  data,  by  K.  C.  Orover. 

Diamond-drill  methods,  by  0.  A.  Hammond. 

Hean-velodty  and  area  corves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  oooceming  basins  of  streams  gaged,  by  R.  B.  Hdrton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  cfmstmctian  camps,  by  M.  O.  Leis^ton. 

Necessity  of  draining  irrigated  land,  by  llxM.  H.  Means. 

Alkali  S(^,  by  Thos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Mnrphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Murphy. 

siting  of  reservoirs,  by  W.  M.  Reed. 

Itan-miit  dassiflcation,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  Irrigating  water,  by  H.  A.  Storrs. 

Reoordsofflowat  current-meter  gaglngstationsduringthefroEen  season,  by  F.  H.  THUngfaast 

147.  Destructive  floods  in  the  United  States  in  1904,  by  E.  0.  Murphy  and  others. 

1905.    206  pp.,  18  pis.    15c. 

Contains  a  brief  account  of  "A  method  of  computing  cross^ection  area  of  waterways, "  inehid- 
ing  formulas  for  maximnm  discharge  and  areas  of  cross  section. 

*149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  addi- 
tions, by  N.  H.  Darton.    1905.    175  pp.    10c. 

Oives  by  States  (and  within  the  States  by  counties),  location,  depth,  diameter,  yield,  height 
of  water,  and  other  available  information,  concerning  wells  400  feet  or  more  in  depth;  inglu^V* 
all  wells  listed  in  Water-Supply  Papers  57  to  61 ;  mentions  also  principal  publications  relating 
to  deep  borings. 

*150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.    189  pp., 
38  pis.    (See  Water-Supply  Paper  200.)    15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  color,  Iroo, 
chlorides,  and  hardness  in  connection  with  the  studies  of  the  quality  of  water  in  various  peiti 
of  the  United  States. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 

*160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.  1906.  104 
pp.,  1  pi. 

Gives  account  of  work  in  1005;  lists  of  publications  relating  to  underground  waters,  and  ooo* 
tains  the  following  brief  reports  of  general  interest: 

Signiflcanoe  of  the  term  *'artesiBn,"  by  Myron  L.  Fuller. 

Representatioo  of  wells  and  springs  on  maps,  by  Uyton  L.  Fnllar. 

Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  Fuller. 

Use  of  fluorescein  In  the  study  of  undergrotmd  waters,  by  R.  B.  Dole. 

Problems  of  water  contamination,  by  Isaiah  Bowman. 

TnntimftftK  of  improvement  of  water  in  wells,  by  Myron  L.  Fuller. 

'^62.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  0.  Murphy  and 
others.    1906.     105  pp.,  4  pis.    15c. 
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*163.  Bibliographic  review  and  index  of  underground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
SoopA  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

.  Describes  grain  distUlatloo,  treatment  of  slop*  sources,  character,  and  effects  of  effluents  on 
streams;  discusses  flltratian,  predpitatioa,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  pollution. 

*180.  Turbine  water  wheel  tests  and  power  tables,  by  R.  E.  Horton.    1906.    134  pp. 
2  pis.    20c. 
Scope  indicated  by  tiUe. 

*185.  Investigations  on  the  purification  of  Boston  sewage,  by  0.  E.  A.  Winslow  and 
.  E.B.Phelps.    1906.    163pp.    25c. 

Discusses  oomposition,  disposal,  purification,  and  treatment  of  sewages  and  recent  tendencies 
In  sewage-disposal  practice  In  England,  Gennany,  and  the  United  States;  describes  character 
of  crude  sewage  at  Boston,  removal  of  suspended  matta",  treatment  in  septia  tanks,  and  puri- 
ficatioQ  In  intennittent  sand  filtration  and  coarse  material;  gives  bibliography. 

*186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made 
at  Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

Gives  history  of  poUution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  resulting  litigation;  dis- 
cusses effect  of  add-iroo  liquors  on  sewage  purification  processes,  recovery  of  copperas  from  acid 
iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*I89.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  predpitation  and  sedimentation,  and  field  studies  of  amount 
•     and  character  of  water  used,  raw  material  and  finished  product,  and  mechanical  filtration. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  The  State  of  Missouri  v.  The  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.  1907.  369  pp., 
2  pis. 

Scope  indicated  by  amplification  oi  title. 

*200.  Weir  experiments,  coefficients,  and  formulas  (revision  of  paper  No.  150),  by  R.  E. 
Horton.     1907.    195  pp.,  38  pis.    35c. 
Scope  indicated  by  title. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.B.Phelps.    1909.    37  pp.,  1  pi.    10c. 

Describes  the  manufacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work 
leading  to  suggestions  as  to  methods  of  preventing  stream  pdlution. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
pularescibility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.    1909.    91 
pp.,  1  pi.    15c. 
Scope  indicated  by  title. 

*234.  Pap^B  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  following  papers,  whose  scope  is  indicated  by  their  titles:  Distribution  of  rainfall, 
by  Henry  Gannett;  Floods,  by  M.  O.  Leighton;  Developed  water  powers,  compiled  under  the 
direction  of  W.  M.  Steuart,  with  discussion  by  M.  O.  Leighton;  Undeveloped  water  powers,  by 
H.  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Mendenhall; 
Danodation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas,  by  H.  N.  Parker. 
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*235.  The  purificatioii  of  some  textile  and  other  factory  wastes,  by  Hennan  Stibler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Diaousses  waste  waters  from  wool  scoorlxig,  bleaobing  and  dytiag  ootton  yani,  bleaddng 
ootton  piece  goods,  and  manufacture  of  oleoiiiargarine,(ertiUMr,  and  sloe.  • 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I,  Analyses  of  watefs 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  coUection  of  samples,  method  of  examinatloii,  preiMratioQ  of  solutions,  aoomacy 
of  estimates,  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ren6 
Tavemier  and  M.  0.  Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  irrigation,  Frendi,  Italian,  and  Swiss leglslationrelatiyetottie 
developnient  of  water  powers,  and  laws  proposed  in  the  Frendi  Parliament;  reviews  work  of 
bureau  of  hydraulics  and  agricultural  improvement  and  the  French  department  of  agriculture, 
and  gives  rteumd  of  Federal  and  State  water-power  legislation  in  the  United  States. 

*255.  Underground  waters  for  farm  use,  by  M.  L.  Puller.    1910.    58  pp.,  17  pis.    15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  difrecent 
materials;  springs  and  their  protection;  open  or  dug  and  deep  wells,  their  location,  jrield,  relative 
cost,  protection,  and  safety;  advantages  and  disadvantages  of  dstems  and  combination  wells 
anddstenis. 

•257^  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distributian,  and  disposal  of  rainfall,  water-bearingro6k8,amoant  of  undow 
ground  water,  artesian  conditions,  and  oU  and  gas  bearing  formations;  gives  history  of  well 
drilling  in  Asia,  Europe,  and  the  United  States;  describes  in  detaU  the  various  methods  and  the 
machinery  used;  discusses  loss  of  tools  and  geologic  difficulties;  contamination  of  well  wsten 
and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  of  oosts  sbikliie 
wells. 

•258.  Underground-water  papers,  1910,  by  M.  L.  Puller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  indicated  by  titles)  of  general  interest: 
Drainage  of  wells,  by  M.  L.  Fuller.  * 

Freedng  of  wellsand  related  phenomena,  by  M.  L.  FnUer. 
Pollution  of  underground  waters  In  limestone,  by  O.  C.  Matson. 
Protection  of  shallow  wells  in  sandy  deposits,  by  M.  L.  Fuller. 
Magnetic  wells,  by  M.  L.  Fuller. 

259.  The  underground  waters  of  southwestern  Ohio,  by  M.  L.  Fuller  and  F.  G.  Clapp, 
with  a  discussion  of  the  chemical  character  of  the  waters,  by  R.  B.  Dole. 
1912.    228  pp.,  9  pis.    35c. 

Describes  the  topography,  climate,  and  geology  of  the,reglon,  the  water-bearing  formatloBS, 
the  source,  mode  of  occurrence,  and  head  of  the  waters,  and  mimidpal  supplies;  gives  details 
by  counties;  discusses  in  supplement,  under  chemical  character,  method  of  analysis  and  ezpres- 
don  of  results,  mineral  constituents,  effect  of  the  constituents  on  waters  for  domestic,  Indnstrisl, 
and  medicinal  uses,  methods  of  purification,  chemieal  composition;  many  analyses  and  field 
assays.  The  matter  In  the  supplement  was  also  published  in  Water-Siq>ply  Paper  254  (Tte 
underground  waters  of  north-central  Indiana). 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.  15c. 

Describes  colleotion  of  samples,  plan  of  analytical  work,  and  methods  of  analyses;  dlsoosses 
soap-consuming  power  of  waters,  water  softening,  bailer  waters,  and  water  for  Irrigatton;  giT«s 
results  of  analyses  of  waters  of  the  Rio  Grande  and  of  Pecos,  Oalllnas,  and  Hondo  rivers. 

•315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.  1913.  84  pp., 
8  pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks 
systems  in  the  United  States,  water  consumption,  and  typhoid  fever;  desortbes  i 
fUtration  and  sterilization  of  water  and  municipal  water  softening. 
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334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisons  with  some 
earlier  floods),  by  A.  H.Horton  and  H.J.  Jackson.    1913.    96  pp.,  22  pis.  20c. 
Althoagh  relattng  specifically  to  floods  In  the  Ohio  Valley,  this  report  diacnsses  also  theoauses 
of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7 
pis.    15c. 

Discusses  methods  of  measuring  the  winter  flow  of  streams. 

*H5.  Contributions  to  the  hydrology  of  the  United  States,  1914.  N.  C.  Grover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c. 

^tf)  A  method  of  determinlog  the  daily  discharge  of  rivers  of  variable  slope,  by  M.  R.  Hall, 
W.  B.  Hall,  and  C.  H.  Pierce,  pp.  fi3-<». 
Scope  indicated  by  title. 

364.  Water  analyses  from  the  laboratory  of  the  United  'States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the  United 
States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs  in 
Montana,  brines  from  Death  Valley,  water  from  the  Gulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado  and  Utah,  Nevada  and 
Aiixona.  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915.  64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  wells, 
shelters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

*375.  Contributions  to  the  hydrology  of  the  United  States,  1915.  N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181pp.,  9  pis.    15c. 

(e)  The  relation  of  stream  gaging  to  the  science  of  hydraulics,  by'  C.  H.  Pierce  and  R.  W. 
Davenport,  pp.  77-84. 

(«)  A  method  of  correcting  river  discharge  for  a  changbig  stage,  by  B.  E  Jones,  pp.  117-130. 

(0  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  by 
C.  a.  Pierce,  pp.  131-130. 

Three  papers  presented  at  the  conference  of  engineers  of  the  water-resources  branch  In  Decem- 
ber, 1914. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916.  N.  C.  Grover,  chief 
hydraulic  engineer. 

(a)  The  people's  interest  in  water-power  resources,  by  G.  O.  Smith,  pp.  1-8. 
(e)  The  measurement  of  silt-laden  streams,  by  Raymond  C.  Pierce,  pp.  39-51. 
(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Hoyt,  pp.  53-^. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur  J 
Ellis.    1917.    59  pp.    10c. 

A  brief  paper  published  "merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con. 
tinnally  being  received  from  all  parts  of  the  country  *'  as  to  the  efllcacy  of  the  divining  rod  for 
locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains  : 

(c)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  0 .  E .  Meinzer.    1918.    169  pp.,  1  pi. 

Includes  publications  prepared,  in  whole  or  part,  by  the  Geological  Survey  that  treat  any 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  ground  water.  Il- 
lustrated by  map  showing  reports  that  cover  specific  areas  more  or  less  thoroughly. 
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AJnrUAL  BXPORT8. 

♦Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  PoweD, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

*The  roqaisite  and  qoalifying  ooiMBtlaos  of  tftesUn  woDs,  by  T.  C.  Cau^^ 
PL2L    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.  W.  Powell. 
Director.  1891.  2  parts.  Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pU.  $2. 
Contains: 

irrigation  In  India,  by  H.  H.  Wilson,  pp.  375-^1,  pis.  107-146.  See  Water-Sopply  Fftper 
87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  ♦Pt,  III,  Irriga- 
tion, xi,  486  pp./ 77  pis.    $1.85.    Contains: 

^American  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-340,  pis.  111-145.  Discossei 
the  economic  aspects  of  irrigation,  alkaline  drainage,  sUt,  and  sedimentation;  gives  brief  hb> 
tory  of  legislation;  describes  perennial  canals  in  Idaho-Calofomia,  Wyoming,  and  Arisona; 
dlacosses  water  storage  at  reservoirs  of  the  California  and  other  projects,  subsurface  sources  of 
supply,  pumping,  and  subirrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894.)  2  parts.  ♦Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*The  potable  waters  of  eastern  United  States,  by  W.  J.  ICoOee,  pp.  1-47.  Discusses  dstem 
water,  stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

^Natural  mineral  waters  of  the  United  Sutes.  by  A.  C.  Peale,  pp.  49-88,  pis.  3  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  source  of  mineralisation,  thermal  springs,  the 
chemical  composition  and  analjrsis  of  spring  waters,  geographic  distribution,  and  the  utihssdon 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts ;  contalDS  also  some  aualystt. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charies 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7 
vols,  and  separate  case  for  maps  with  Pt.  V.  *Ft.  II,  papers  chiefly  of  a  theo- 
retic nature,  v,  958  pp.,  127  pis.    $2.65.    Contains: 

^Principles  and  conditions  of  the  movements  of  ground  water,  by  F.  H.  King,  pp.  5^294,  pb. 
6-16.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soil,  and  in  other  rocks,  the  deptb 
to  which  ground  water  penetrates;  gravitational,  thermal,  and  capUlory  movements  of  groond 
waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  experimental 
investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  media,  and  throu^  sand, 
sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summarises  results 
of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of  rlveci, 
rate  of  filtration  through  soil,  interference  of  wells,  etc 

*Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  S.  Slichter,  pp.  2S)&-384,pIs. 
17.    Scope  indicated  by  tiUe. 

FROFSSSIOKAL  PAPERS. 

*72.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  the  Mononga- 
hela basin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    35c. 

Describes  the  topography,  geology,  drainage,  forests,  climate  and  population,  and  tnuaqxirti- 
tion  facilities  of  the  region,  the  relation  of  agriculture,  lumbering,  mining,  and  power  develop* 
ment  to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details 
of  conditions  in  Holston.  Nolichucky,  French  Broad,  Little  Tennessee,  and  Hlwanee  riTV 
basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coo8a>Alabama  system,  rhattr 
hoochee.  Savannah,  Saluda,  Broad.  Catawba,  Yadkin,  New,  and  Monongahela  riven. 

86  The  transportation  of  debris  by  running  water,  by  G.  E.  Gilbert,  based  on 
experiments  made  with  the  assistance  of  E.  C.  Murphy.  1914.  263  pp., 
3  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  specially  equipped  labocatory  at 
Berkeley.  Cal.,  and  was  imdertaken  for  the  purpose  of  learning  ''the  laws  which  control  thi 
movement  of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  thi 
stream  slope  and  discharge  and  to  the  degree  of  comminution  of  the  debris." 
A  highly  technical  report. 


Digitized  by 


Google 


PUBLICATIONS.  XXIX 

105.  Hydraulic  mining  d^ris  in  the  Sierra  Nevada,  by  G.  K,  Gilbert.    154  pp., 
34  pis.     1917. 

Presents  the  results  of  an  Investigation  undertaken  by  the  United  States  Geological  Survey 
in  response  to  a  memorial  from  the  California  Miners'  Association  asking  thata  particular  study 
be  made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  affected  by  detritus  from  tor- 
rential streams.  The  report  dealslargely  with  geologic  and  phjrsiographio  aspects  of  the  subject, 
traces  the  physical  efltets,  past  and  future,  of  the  hydranliominingof  earlier  decades,  the  similar 
effects  which  certain  other  industries  induce  through  stimulation  of  the  erosion  of  the  soil,  and 
the  itiflnwice  of  the  restriction  of  the  area  of  inundation  by  the  construction  of  levees.  Suggests 
cooperation  by  several  interests  for  thecontrol  of  the  streams  now  carrying  heavy  loads  of  debris. 

BVLUETnrS. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  far  as 
available. 

*264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Bulletins  264  and  29S  discuss  the  importance  of  accurate  well  records  to  the  driller,  to  owners 
of  oil,  gas,  and  water  wells,  and  to  the  geologist;  describe  the  general  methods  of  work;  give 
tabulated  records  of  wells  by  States,  and  detailed  records  selected  as  affording  valuable  strati- 
graphic  information. 

^19.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller,  1908. 
44  pp.    10c. 

Describes  underground  reservoirs,  the  sources  of  underground  waters,  the  confining  agents, 
the  primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  iactors 
of  artesian  flow,  and  typical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.    1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analjrses,  the  chemical  character  of  water  and  the  proper- 
ties of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from 
the  results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations, 
silica  in  river  water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Oreat  Lakes  and 
St.  Lawrence  River  as  indicated  by  chemical  analyses. 

616.  The  data  of  geochemistry  (third  edition),  by  F.  W.  Clarke.    1916.    821  pp. 
45c. 

Earlier  editions  were  published  as  Bulletins  330  and  491 .  Contains  a  discussion  of  the  state- 
ment and  interpretation  of  water  analyses  and  a  chapter  on  "Mineral  wells  and  springs''  (pp. 
171^216).  Discusses  the  definition  and  classification  of  mineral  waters,  changes  in  the  com- 
position  of  water,  deposits  of  calcareous,  ocherous,  and  siliceous  materials  made  by  water, 
vadose  and  Juvenile  waters,  and  thermal  springs  in  relation  to  volcanism.  Describes  the  dif- 
ferent kinds  of  ground  water  and  gives  typical  analyses.  Includes  a  brief  bibliography  of 
papers  containing  water  analyses. 
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INDEX  BY  AREAS  AND  SUBJECTS. 

[A- Annual  Report;  M- Monograph;  B— Bulletin;  P- Professional  Paper;  W- Water-Supply  Paper, 

O  F— Geologic  folio.] 

Artesian  waters:  Essential  conditionB A  5;  B  319;  W  67, 114 

Bibliographies* W 119, 120, 163, 427 

Chemical  analyses: '  Methods  and  interpretation. .  W 151, 236, 259, 274, 364;  B  479,616 

Conservation W  234,  400a 

Debris  reports P86,  105 

Denudation P  72, 105 

Divining  rod , : W  41 6 

Engineering  methods. . .  P  86;  W  1,  3,  8,  20,  41, 42, 43,  56,  64,  93,  94,  95, 110, 143, 146, 
150, 180,  187,  200,  257,  337,  345  «,  371,  375  c,  «,  and/,  400  c  and  d,  425  c 

Floods W147,  162,  334 

niinois:  Quality  of  waters. A  17  ii;  W  194,  236,239;  GF81 

Surface  waters A17ii;  W 236, 239;  GF81 

Underground  waters A  17  ii;  B  264,  298;  W67, 114, 149;  G  F81 

India:  Irrigation A  12ii;  W87 

Indiana:  Quality  of  waters A18iv;  W236,254 

Surface  waters W147;  Mxli;  GF81 

Underground  waters. ...  A  18  iv;  B  264,  298;  W  21,  26,  67,  114,  149,  254;  G  F  81 

Ice  measurements W 146, 187,  337 

Irrigation,  general A  12  ii,  13  iii;  W  20,  22,  41,  42,  87,  93, 146 

Legal  aspects:  Sujrface  waters W  103, 152,  238 

Underground  waters W 122 

Michigan:  Quality  of  waters W  30,  31, 102, 182,  183,  236;  G  F 155,  205 

Surface  waters W  30, 147, 162;  G  F 155,  205 

Underground  waters B  264, 298;  W  30,  31, 57, 

102, 114, 145, 149, 160, 182, 183;  G  F 155, 205 

Mineral  springs:  Analyses A14ii;  W364;  B32 

Origin,  distribution,  etc A  14  ii 

Lists B32;  W114 

Minnesota:  Quality  of  waters W  193,  296 

Surface  waters W  162, 193 

Underground  waters B  264,  298;  W  57, 102,  114, 149 

Motions  of  ground  waters A  19  ii;  B  319;  W  67, 110, 140 

New  York:  Quality  of  waters W  110, 144, 145,  236;  GF169,190 

Surface  waters MxU;  W 24,  25, 147, 162, 187;  G  F 169, 190 

Undei^^round  waters B  264,  298;  W  61,  102, 110, 114, 145, 149;  G  F  169, 190 

Ohio:  Quality  of  waters A18iv,  19iv;  W 179, 236, 259 

Surface  waters Mxli;  W91,162 

Underground  waters A18iv,19iv;  B264,298;  W91, 114,149 

Pennsylvania:  Surface  waters W147,162 

Underground  waters B  264,  298;  W  110, 114, 145, 149 

i  Uany  of  the  reports  contain  brief  subject  bibliographies.    See  abstracts. 

s  Many  analyses  of  river,  spring,  and  wdl  waters  are  scattered  through  publications,  as  noted  in  ibstrsott. 
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INDEX  BT  AREAS  AND  SUBJECTS.  XXXI 

Poflution:  By  indufltrial  wastes W 179, 186, 189,  226,  236 

By  sewage W72,  79, 194 

Laws  forbidding W  103, 152 

Indices  of W 144,  160 

Stnitadon;  quality  of  waters;  pollution;  sewage  irrigation W  3,  22,  72,  79, 

103, 110, 113, 114, 121, 145, 152, 160, 179, 185, 
186, 189, 194, 226, 229, 235,  236, 255, 258,  315 

Sewage  disposal  and  purification W  3,  22,  72, 113, 185, 194,  229 

Underground  water:  L^gal  aspects W  122 

Methods  of  utilization W  114,  255,  257 

Pollution W  110,  145,  160,  258 

Vennont:  Quality  of  waters W 144,  236 

Surface  wat«s W  187 

Underground  waters W  102, 110, 114, 149 

Windmill  papers W8,20, 41,42 

Wisconsin:  Quality  of  waters G  F  140 

Profile  surveys W417 

Surface  waters W156;  GF140 

Undofground  watm B264,298;  W 61, 114, 145, 149;  6F140 
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Page. 

Aminioon  River,  Wifl ix 

Auglaize  River,  Ohio xi 

Au  Sable  River,  Mich xi 

Auaable  River,  N.  Y xn,  xra 

Bad  River,  Wis ix 

Beaver  Bay  River,  Minn ix 

Beaver  River,  N.  Y xn 

Big  Chazy  River,  N.  Y xn 

Black  River,  N.  Y xn 

Black  River,  Ohio xi 

Blanchard  River,  Ohio xi 

Black  River  canal,  N.  Y xn 

Boardman  River,  Mich x 

Bog  River,  N.  Y xn 

Boquet  River,  N.  Y xra 

Brule  River,  Minn ix 

Brule  River,  WIb.      (Tributary  to 

Lake  Michigan x 

Brule  River,  Wis.    (tributary  to 

Lake  Superior) ix 

Calumet  River,  Little,  111 x 

Canadice  outlet,  N.  Y xi 

Canaseraga  Creek,  N.  Y xi 

Carp  River,  Mich x 

Cascade  River,  Minn ix 

Caas  River,  Mich xi 

Cattaragus  Creek,  N.  Y *xi 

Cayuga  Lake,  N.  Y xn 

Champlain  Lake,  Vt xn 

C^teaugay  River,  N.  Y xn 

Chazy  River,  Big,  N.  Y xn 

Chittenango  Creek,  N.  Y xn 

Cloquet  River,  Minn ix 

Clyde  River,  Vt xra 

Crockery  Creek,  Mich x 

Cuyahoga  River,  Ohio xi 

Dead  River,  Mich x 

Deer  River,  N.  Y xij 

Devil  Track  River,  Minn ix 

Dog  River,  Vt xra 

East  Branch  or  Fork.    Su  name  of 

TTUttH  strtttm. 

East  Creek,  Vt xra 

Escanaba  River,  Mich x 

xxxn 


Pige. 

FaUCreek,  N.  Y in 

Fawn  River,  Mich x 

FishOeek,  N.  Y xn 

Fish  Creek,  East  Branch,  N.  Y...  xn 

Fiah  Creek,  West  Branch,  N.  Y. . .  xn 

Flint  River,  Mich xi 

Fond  du  Lac  River,  East  Branch 

Wb X 

Fond  du  Lac  River,  West  Branch, 

WiB X 

Forestport  feeder,  N.  Y xn 

Fox  River,  Wis x 

Genesee  River,  N.  Y xi 

Cfeorge,  Lake,  N.  Y xm 

Grand  River,  Mich x 

Green  River,  Vt xm 

Hemlock  Lake,  N.  Y xi 

Honeoye  Oeek,  N.  Y xi 

Huntington  River,  Vt xra 

Huron  River,  Mich xi 

Iron  River,  Mich x 

Kalamazoo  River,  Mich x 

Keshequa  Oeek,  N.  Y xi 

Lake  Champlain,  Vt.. xn 

Lake  George,  N.  Y xm 

Lake  George  outlet,  N.  Y xm 

Lamoille  River,  Vt xm 

Little  Calumet  River,  111. x 

Little  River,  Vt xm 

Little  Tonawanda  Creek,  N.  Y . . . .  xi 

Little  Wojf  River,  ms x 

Mad  River,  Vt xm 

Manistee  River,  Mich x 

Maumee  River,  Ohio xi 

Menominee  River,  Mich.,  Wis x 

Mettawee  River,  N.  Y xm 

Middle  Branch  or  Fork.    See  name 

of  main  stream, 

Milwaukee  River,  Wis x 

Missisquoi  River,  Vt xra 

Mocee  River,  N.  Y xu 

Mocee  River,  Middle  Branch,  N.  Y  xn 

Mudcegon  River,  Mich x 

Niagara  River,  N.  Y xi 
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Oconto  River,  Wis x 

Oneida  Creek,  N.  Y xn 

Ondda River,  N.  Y..- xn 

Oncmdago    Creek,   West    Branch, 

N.Y. xn 

Ono^4itga  Lake  outlet,  N.  Y xn 

OntcHiagon  River,  Mich ix 

OnreUBrook,  N.  Y xn 

Oswegatchie  River,  N.  Y xn 

Oswegatchie  Riv^,  East  Branch, 

N.Y xn 

Onr^atchie  River,  West  Branch, 

N.Y xn 

Oswego  River,  N.  Y xn 

OtUwa  River,  Ohio xi 

Otter  Creek,  Vt xra 

Owuco  Lake  outlet,  N.  Y xn 

Pferch  River,  Mich x 

PeAtigo  River,  Wis x 

PikeRiver,  Wis x 

Pii^  River,  Wis X 

Poplar  River,  Minn ix 

i  Pbultney  River,  Vt xm 

Baquette  River,  N.  Y xn 

I  Bed  Cedar  River,  Mich x 

I  Reeds  Springs,  Mich x 

Mielieu  River,  N.  Y xn 

I  Rifle  River,  Mich xi 

i  St  Fiandfl  River,  Quehec xm 


Page. 

St.  Joseph  River,  Ind xi 

St.  Joseph  River,  Mich x 

St.  Louis  River,  Minn ix 

St.  Marys  River,  Ind xi 

St.  Regis  River,  N.  Y xn 

Salmon  River,  N.  Y xn 

Sandusky  River,  Ohio xi 

Saranac  River,  N.  Y xn 

Seneca  Lake,  N.  Y xn 

Seneca  River,  N.  Y xi 

Sheboygan  River,  Wis x 

Shiawassee  River,  Mich xi 

Skaneateles  Lake  and  outlet,  N.  Y.  xn 

Sturgeon  River,  Mich x 

Thunder  Bay  River,  Mich xi 

TiflinRiver,  Ohio xi 

Tittabawassee  River,  Mich xi 

Tonawanda  Creek,  Little,  N.  Y . . .  xi 

Tonawanda  Creek,  N.  Y xi 

Waupaca  River,  Wis x 

West  Branch  of  Fork.    See  name 

of  main  stream. 

Whiteface  River,  Minn ix 

T^ilnooski  River,  Vt xm 

Winooski  River,  Worcester  Branch, 

Vt xra 

Wolf  River,  Little,  Wis x 

Wolf  River,  West  Branch,  Wis x 

Wolf  River,  Wis x 
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SPRFACE  WATER  SUPPLY  OF  HUDSON  BAY  AND 
UPPER  MISSISSIPPI  RIVER  BASINS,  1917. 


AUTHORIZATION  AND  SCOPE  OP  WORK. 

This  Yolume  is  one  of  a  series  of  14  reports  presenting  records  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1917. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  the  following  authority  contained  in 
tiie  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  directbn  of  the  Geological 
Survey  and  the  claBsification  of  public  lands  and  examination  of  the  geological  etruc- 
tuie,  mineral  reeources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscd  year  ending 
June  30,  1895,  successive  simdry  civil  bills  passed  by  Congress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  undeiground  currents  and  artesian  wells,  and  for  the  prepa- 
ntion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  approprioHona  for  the  fiscal  yeare  ending  June  SO,  1895-1918. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50,000 

1901  to  1902 ,  inclusive 100, 000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1918,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  11. 

Measurements  of  stream  flow  have  been  made  at  about  4,250  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the  Ha- 
waiian Islands.  In  July,  1917,  1,180  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.  Many 
miscellaneous  discharge  measurements  are  made  at  other  points.  In. 
connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
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cipitation,  evaporation,  storage  reservoirs,  river  profiles,  and  water 
power  in  many  sections  of  the  country  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 
to  this  report. 

DEFINTnON  OP  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off*'  or  ** dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  sec<md- 
feet,  second-feet  per  square  mile,  run-off  in  inches,  acre-feet,  and 
millions  of  cubic  feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second."  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches) "  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
uniformly  distributed  on  the  surface.  It  is  used  for  comparing 
run-off  with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

"Millions  of  cubic  feet"  is  applied  to  quantities  of  water  stored  in 
reservoirs,  most  frequently  in  connection  with  studies  of  flood  controL 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation, "  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge. " 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  channel  below  the  gage  which  determine  the  stage-discharge 
relation  at  the  gage.  It  should  be  noted  that  the  control  may  not  be 
the  same  section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — to  which  the  surface  of  the  river  falls  when 
the  discharge  is  reduced  to  zero. 
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EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1916,  and  ending  September  30, 1917.  At  the  beginning  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water  in  the  form  of  snow 
or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes 
off  in  the  streams  during  the  spring  break-up.  At  the  end  of  Septem- 
ber, on  the  other  hand,  the  only  stored  water  available  for  run-off 
is  possibly  a  small  quantity  in  the  groimd;  therefore  the  run-off  for 
the  year  beginning  October  1  is  practically  all  derived  from  precipi- 
tation within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The^  records  of  stage  are  obtained  either 
from  direct  readings  on  a  staJBP  gage  or  from  a  water-stage  recorder 
that  gives  a  continuous  record  of  the  fluctuations.  Measurements 
of  discharge  are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The 
general  methods  are  outlined  in  standard  textbooks  on  the  measure- 
ment of  river  discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when 
applied  to  the  gage  heights,  give  the  discharge  from  which  the  daily, 
monthly,  and  yearly  means  of  discharge  are  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  records 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of  the 
stream,  and  a  table  of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  dlschargOi 
tables  giving  daily  gage  height  and  records  of  discharge  measurements 
are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  permanence  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  sldf  ting  of  control,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximiun  and  minimum 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the  mean 
daily  gage  height  may  not  be  the  true  mean  discharge  for  the  day.    If 
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such  stations  are  equipped  with  water-stage  recorders  the  mean  daily 
discharge  may  be  obtained  by  averaging  discharge  at  regular  intervals 
during  the  day,  or  by  using  the  discharge  integrator,  an  instrument 
operating  on  the  principle  of  the  planimeter  and  containing  as  an 
essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  colunm  headed  '^  Maximum  " 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  "was 
highest.  As  the  gage  height  is  the  mean  for  the  day  it  does  not  indi- 
cate  correctly  the  stage  when  the  water  siu*f  ace  was  at  crest  height, 
and  the  corresponding  discharge  was  consequently  larger  than  given 
in  the  maximum  colunm.  Likewise,  in  the  colunm  headed  ''IGni- 
miun"  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest.  The  colunm  headed  ''Mean"  is  the  average 
flow  in  cubic  feet  per  second  during  the  month.  On  this  average 
flow  computations  recorded  in  the  remaining  columns,  which  are 
defined  on  page  8,  are  based. 

The  deficiency  table  presented  for  some  of  the  gaging  stations  shows 
the  number  of  days  in  each  year  on  which  the  mean  daily  dischaige 
was  less  than  the  discharge  given  in  the  table.  By  subtraction  the 
table  gives  the  number  of  days  each  year  that  the  mean  daily  dis- 
charge was  between  the  discharges  given  in  the  table  and,  also  by 
subtraction,  the  niunber  of  days  that  the  mean  daily  discharge  was 
equal  to  or  greater  than  the  discharge  given.  If  one  discharge  rating 
table  was  used  throughout  the  period  covered  by  the  deficiency  table, 
gage  heights  that  correspond  to  the  discharges  are  also  given. 

ACCURACY  OP  FIEIiD  DATA  AND   COMPUTED   RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation  and  (2)  on  the  accuracy  of 
observation  of  stage,  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  gives  information 
regarding  the  (1)  permanence  of  the  stage-discharge  relation,  (2)  pre- 
cision with  which  the  discharge  rating  curve  is  defined,  (3)  refinement 
of  gage  readings,  (4)  frequency  of  gage  readings,  and  (5)  methods  of 
applying  daily  gage  heights  to  the  rating  table  to  obtain  the  daily 
discharge.^ 

For  the  rating  tables  ''well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  "fairly  well  defined," 
within  10  per  cent;  "poorly  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  tlie 
individual  measurements  with  reference  to  the  mean  rating  curve. 

1  For  a  more  detailed  dlscussioii  of  the  aoooraoy  of  stream-flow  data  see  Orover,  N.  C.  and  Hayt,  h  ^ 
Aoouraoy  of  stream-flow  data:  U.  8.  Oeol.  Survey  Water-Supply  P^)er  400,  pp.  S3-6Q,  1016. 
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Tbe  monthly  means  for  any  station  may  represent  with  high 
accoracy  die  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  "Second-feet  per  square  mile" 
and  ''Rim-off  (depth  in  inches)"  are  therefore  not  computed  if  such 
errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining  areas  in  which  the  annual  rainfall  is 
less  than  20  inches.  All  figures  representing  "second-feet  per  square 
mile"  and  "run-off  (depth  in  inches)"  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the  flow 
at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

In  Montana  the  work  was  done  in  cooperation  with  the  United 
States  Reclamation  Service.  The  station  on  St.  Mary  River  at 
Kimball,  Alberta,  was  maintained  in  cooperation  with  the  Canadian 
Department  of  Interior. 

In  Minnesota  the  work  was  carried  on  in  cooperation  with  the 
State  Drainage  Commission,  E.  V.  Willard,  acting  State  drainage 
engineer,  under  terms  of  an  act  of  the  legislature  of  1909  as  embodied 
in  joint  resolution  19,  which  reads  as  foUows: 

Whereas  the  water  supplies,  water  powers,  navigation  of  our  rivers,  drainage  of  our 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generally  form 
one  great  asset  and  present  one  great  problem,  therefore: 

Be  it  resolved  by  the  hau$e  of  represeTitativei,  (he  ienate  concurring,  That  the  State 
drainage  commission  be,  and  is  hereby,  directed  to  investigate  progress  in  other  States 
toward  the  solution  of  said  problem  in  such  States,  to  investigate  and  determine  the 
natore  of  said  problems  in  this  State. 

The  International  Joint  Commission  maintained  the  water-stage 
recorder  and  paid  the  salary  of  the  observer  at  the  station  on  Ka^ 
wishiwi  River  near  Winton,  and  the  United  States  Engineer  Corps 
paid  the  salaries  of  the  observers  at  the  stations  on  Minnesota  River 
near  Montevideo  and  Chippewa  River  near  Watson. 

In  Wisconsin  the  work  was  carried  on  in  cooperation  with  the 
Railroad  Commission  of  Wisconsin,  C.  M.  Larsoni  chief  engineeri 
and  at  certain  stations  with  the  following  organizations:  Wisconsin- 
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Minneeota  light  &  Power  Co.  (Chippewa  Biver  at  Chippewa  Falls, 
Red  Cedar  River  near  Colfax,  Red  Cedar  River  at  Cedar  Falls, 
Red  Cedar  River  at  Menomonie),  Chippewa  &  Flambeaa  Jmpnver 
mentCo.  (Chippewa  River  at  Bishops  Bridge  near  Winter),  Stough- 
ton  Mxmicipal  Electric  Light  System  (Tahara  River  near  EklgerUm). 

In  Iowa  the  work  was  canried  on  in  cooperation  with  the  Iowa 
Geological  Survey,  George  F.  E^y,  director,  and  the  Missiasippi 
River  Power  Co.,  of  Eeokok,  Iowa. 

In  Illinois  work  was  carried  on  in  cooperation  with  the  State  of 
Illinois,  through  the  Rivers  and  Lakes  Commission  xmtil  June  30, 
and  the  Division  of  Waterwa3rs  of  Public  Woriost  and  Buildings  after> 
ward,  and  at  single  staticms  with  the  United  States  Army  i^igineer 
Corps  (Illinois  River  at  Peoria)  and  the  Central  Illinois  Public  Service 
Co.  (South  Fork  of  Sangamon  River  at  power  plant  near  Taylorville). 

DIVISION  OP  WOBK. 

The  data  for  stations  in  the  Hudson  Bay  basin,  except  in  Mimie- 
sota,  were  collected  and  prepared  for  publication  under  the  direction 
of  W.  A.  Lamb,  district  engineer,  Helena,  Mont.,  assisted  by  A.  H. 
Tutde  and  E.  F.  Chandler. 

The  data  for  stations  in  the  Hudscm  Bay  and  Mississippi  River 
basins  in  Minnesota  were  collected  and  prepared  for  pubUcation 
tmder  the  direction  of  W.  G.  Hoyt,  district  engineer,  assisted  by  S.  B. 
Soul6  and  R.  B.  Eilgore,  and  by  E.  F.  Chandler,  assisted  by  T.  M. 
Wardwell,  L.  B.  Dale,  and  H.  A.  Noble. 

For  stations  in  the  Mississippi  River  basin  in  Wisconsin  the  data 
were  collected  for  pubUcation  tmder  the  direction  of  W.  G.  Hoyt, 
assisted  by  E.  L.  WiUiams,  R.  B.  Eilgore,  F.  W.  Huels,  and  J.  P. 
Schwada. 

For  stations  in  the  Mississippi  River  basin  in  Iowa  the  data  were 
collected  tmder  the  general  direction  of  W.  G.  Hoyt  and  under  the 
immediate  direction  of  R.  H.  Bolster,  assisted  by  C.  Herlofson  and 
A.  Davis.  The  data  for  stations  in  the  Mississippi  River  basin  in 
Illinois  were  collected  under  the  general  direction  of  W.  G.  Hoyt  and 
under  the  immediate  direction  of  H«  C.  Beckman,  assbted  bv  G.  J. 
Trinkaus.  A.  M.  Wohl,  H.  S.  Wohl,  and  Marcia  Towle. 

OAGING-STATION  RECORDS. 
HITDBON  BAY  DRAINAaB  BA8IN8. 

ST.  XABY  &ZVZS  HSAB  BABB,  MOVT. 

(Inclodlng  div«nlan  from  Swlftoarrent  Creek.] 

LocATiON.—About  1,040  feet  above  the  headworks  of  St.  Mary  canal,  one-fourtli  mile 
below  outlet  of  Lower  St.  Mary  Lake,  and  2  miles  south  of  Babb,  on  Blackfeet 
Indian  Reservation,  in  Teton  County. 

Drainaos  arka.— 278  square  miles  (including  area  of  Swiftcuirent  Creek  above 
point  of  diversion  into  St.  Mary  Lake). 
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RicoRDS  AYAiLABLB.^Apiil  9, 1902,  to  September  90, 1917.    Records  prior  to  Octo- 
ber, 1915,  do  not  include  the  flov  of  Sviftcurrent  Creek. 
Gagb.— Chain  gage  on  right  bank.    During  the  winter  months  a  temporary  low-water 
gage  opposite  the  chain  gage  was  read.    Gages  read  by  employees  of  the  United 
States  Reclamation  Service. 
DiscRABOE  MBASXTRBMBNTS.—Made  from  cable  560  feet  below  gage,  or  by  wading. 
Until  September,  1909,  the  cable  was  at  a  point  about  300  feet  downstream  from 
its  present  location. 
Channel  and  contbol. — Bed  of  stream  practically  permanent.    Banks  high  and 
not  subject  to  overflow.    The  concrete  diversion  dam  for  the  St.  Mary  canal, 
located  1,040  feet  below  the  gage,  forms  the  control.    The  dam  is  provided  with 
flashboard  sluice  gates  near  the  canal  headgates.    Stage-discharge  relation  is 
pennanent  when  the  flashboards  in  the  sluice  gates  remain  at  the  level  of  the 
crest  of  the  dam. 
EzTREMBS  OP  DiscHAKOE. — MaTimum  stage  recorded  during  year,  5.60  feet  June  10 
and  11  (discharge,  4,160  second-feet);  minimum  dischazge,  66  second-feet  April  1. 
1902-1917:  Maximnm  stage  estimated  at  9.4  feet  June  5, 1908  (discharge,  7,980 
second-feet);  minimum  discharge,  20  second-feet,  April  3-7, 1904. 
IcB.— Stage-discharge  relation  affected  by  ice  for  short  periods. 
DiYSBSiONS . — ^None . 

Regulation. — Natural  storage  in  St.  Mary  Lakes.    The  flow  of  Swiftciurrent  Creek 
was  diverted  into  lower  St.  Mary  Lake  on  October  1,  1915.    The  flow  of  this 
stream  will  be  regulated  by  Sherbume  Lake  reservoir. 
AocuEACT. — Stage-discharge  relation  permanent  when  flashboards  in  sluice  gates  of 
dam  are  kept  at  level  of  crest  of  dam.    Four  rating  curves  have  been  developed 
and  used  for  the  periods  noted:  October  1-10,  fairly  well  defined;  October  11  to 
December  4  and  April  11-19,  and  July  23  to  September  9,  well  defined;  April  20 
to  July  22  and  September  13-30,  well  defined;  January  6  to  April  5,  poorly  de- 
fined.   Gage  read  twice  daily  during  the  open  season  and  once  daily  in  winter. 
Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table  except 
for  periods  affected  by  ice  or  by  shifting  control.    Dischaige,  December  5  to 
January  5  estimated  from  temperature  records  and  notes  by  observer.    Records 
good. 
The  diversion  dam  below  the  gaging  station  was  constructed  by  the  United  States 
Reclamation  Service  for  the  purpose  of  diverting  water  from  St.  Mary  River  into  the 
St.  Mary  canal,  which  carries  the  water  across  the  divide  into  the  North  Fork  of  Milk 
River.    The  water  then  flows  in  the  natural  channel  of  Milk  River  through  Canada, 
and  is  finally  used  for  irrigation  in  the  Milk  River  Valley  in  Montana.    The  present 
capacity  of  the  diversion  canal  is  about  425  second-feet.    A  storage  reservoir  is  being 
provided  on  Swiftcuirent  Creek  by  constructiog  a  dam  at  the  outlet  of  Sherbume 
Uke.    By  means  of  a  diversicm  channel  connecting  Swiftcurrent  Creek  and  Lower 
St.  Mary  Lake,  the  run-off  from  Swiftcurrent  Creek  is  made  available  for  diversion 
tbiough  St.  Mary  canal. 

Ditdutrge  meanuremerUB  of  St.  Mary  River  near  Bahh^  Mont,,  during  the  year  ending 

Sept.  SO,  1917. 

[Blade  by  W.  A.  Lamb.) 


Date. 

hS^. 

THa- 
eharge. 

Date. 

hei^ 

Dis- 
charge. 

Nov.2S 

FM. 

0.05 
-.55 
-.43 

4.82 

Sec-ft. 

85 

116 
3,330 

JuneSO 

Feet. 
4.45 
3.58 
1.75 
1.00 

8ec.-ft. 
2,080 
1,060 
630 

Hn,  «7....:;:::::::::::...:.: 

July  19...  . 

Apr.  13 

Auff.16 ! 

Jane  15 

S^.14....: 

363 
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Daily  dikharge,  in  ieoond-feety  of  St.  Mary  River  near  Babb,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

1 

462 
462 
444 
426 
409 

892 
860 
830 
801 
287 

236 
245 
265 
245 
255 

265 
245 
255 
811 
337 

471 
452 
866 

287 
245 

190 
171 
180 
190 
177 
190 

177 
188 
183 
227 
171 

171 
171 
171 
211 
190 

183 
183 
183 
183 
171 

237 
337 
852 
287 
246 

345 
245 
255 
219 
230 

190 
171 
171 
165 
154 

154 
150 
171 
159 
150 

146 
143 
140 
139 
138 

138 
137 
137 
186 
136 

135 
135 
134 
134 
133 

133 
132 
132 
131 
131 

180 
130 
127 
125 
122 
110 

108 
106 
108 
102 
100 

97 
97 
97 
97 
89 

97 
97 
97 
97 
97 

97 
97 
97 
89 
89 

89 
89 
89 
89 
89 

85 
85 
89 
80 
89 
80 

81 

81 
78 
73 
70 
70 

73 
73 
77 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
73 
73 
73 
73 

66 
70 
73 
78 
73 

70 
86 
93 
100 
107 

114 
114 
119 
119 
124 

128 
128 
128 
133 
125 

125 
165 
165 
165 
165 

165 
205 
206 
205 
205 

205 
205 
205 
205 
205 

206 
206 
2S0 
300 
415 

620 

770 

1,020 

1460 

1,760 

2,400 
2,620 
2,620 
3,620 
2,620 

2,510 
3,510 
3  180 
3,070 
3,180 

3,620 
3,950 
8,060 
8  280 
8;  280 
3,170 

2,840 
3,840 
3,630 
3,630 
3,510 

3,610 
3,510 
3,950 
3,500 
3,940 

4,160 
4,160 
3,830 
3,500 
3,380 

3,390 
3,610 
3,880 
3,940 
4,000 

3,940 
3,940 
3,830 
8,660 
8,610 

3,500 
3,390 
3,230 
8,060 
3,900 

3,770 
3,730 
3,090 
2,730 
2,800 

2,840 
2,880 
2,840 
2,740 
2,090 

2,550 
2,580 
2,510 
2,390 
2,200 

1,940 
1,860 
1,860 
1,960 
1,960 

1,900 
1,840 
1,740 
1,560 
1,460 

1,340 
1,280 
1,250 
1,250 
1,170 
1,220 

932 

860 
849 
778 

760 
750 
750 
760 
750 

740 
700 
675 
655 
650 

650 
650 
650 
650 
650 

660 
675 
700 
690 
655 

645 
630 
005 
563 
520 
520 

611 

2 

507 

8 

467 

4 

463 

6 

463 

0 

433 

7 

430 

8 

386 

9 

398 

10 

388 

11 

377 

12 

866 

13 

355 

14 

385 

15 

385 

16 

385 

17 

385 

18 

367 

19 

357 

2o:::::::::::::: 

355 

21 

355 

22 

355 

23 

24 

355 

355 

26 

355 

26 

355 

27 

865 

28 

356 

28 

365 

80 

355 

31 

Nor.— No  mffe-height  record  Dec.  5  to  Jan.  5;  discharge  estimated  from  temperature  records  and  notes 
by  observer.  DiiMsharge  estimated  because  of  ice  for  following  periods:  Jan.  21, 29-31,  Feb.  1, 16-28,  and 
Mar.  1-11.    Discharge,  Apr.  6-10,  interpolated  because  of  change  in  stage^Uscharge  reJaticm. 

Monthly  discharge  of  St.  Mary  River  near  Babb,  Mont.,  for  the  year  ending  Sept.  SO^  1917. 
[Dmlnage  area,  378a  square  miles.] 


Month. 


Disdiarge  in  seoond-ftet. 


l/f  frrfinqni , 


Tini^iiTiTityi, 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  In 
Bcn'tefA. 


October 

November 

December , 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The  year. 


471 

853 

171 

108 

89 

81 

305 

3,280 

4,160 

2,880 

1,010 

511 


171 

154 

110 

89 

70 

73 

66 

305 

3,510 

1,170 

530 

855 


805 
300 
137 
94.3 
80.1 
80.1 
137 
1,640 
8,390 
3,110 
700 
391 


1.10 
.753 
.493 
.339 


.457 
5.90 
13.3 
7.50 
3.53 
1.41 


1.37 

.84 

.57 

.39 

.30 

.33 

.51 

6.80 

13.61 

8.75 

3.90 

1.57 


18,800 

12,400 

8,420 

5,790 

4,450 

4,930 

7,580 

101,000 

202,000 

130.000 

43,300 

23,300 


4,160 


66 


775 


2.79 


37.84 


562.000 


a  Includes  drainage  area  of  Swlftcurrent  Creek  above  point  of  diversion  into  St.  Mary  Lake. 
8T.  MARY  RIVER  VSAR  imiBAT.T,,  ALBERTA. 

Location.— In  SW.  }  sec.  26,  T.  1  N.,  R.  25  W.  fourth  meridian,  about  1  mile  eouth 

of  Kimball,  Alberta,  and  5  miles  north  of  international  boundary. 
Drain  AGS  asba.— 472  square  milee  (measured  on  topographic  maps). 
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Rboobds  ayailablb. — January  1, 1913,  to  September  30,  1917.  From  September  4, 
1902,  to  December  31,  1912,  records  were  obtained  at  a  point  one-fourth  mile 
below  the  boundary  line.  Records  were  also  obtained  by  the  Irrigation  Branch 
(now  the  Reclamation  Service),  Department  of  the  Interior,  Canada,  at  a  point 
iboat  half  a  mile  below  the  present  station,  from  1906  to  1912.  The  discharge 
at  the  three  points  is  practically  the  same. 

Gaos.— Stevens  water-stage  recorder  with  a  concrete  well  and  shelter  on  the  right 
bank  used  during  the  open-water  season.  A  staff  gage  at  cable  from  which  dis- 
charge measurements  were  made  was  used  October  1  to  November  8.  A  chain  gage 
attached  to  the  highway  bridge  2  miles  below  the  station  was  used  November 
10  to  May  5  when  stage-discharge  relation  was  affected  by  ice. 

Discharge  xeaburbhbnts. — ^Made  from  a  cable  three-fourths  of  a  mile  below  the 
gage;  low-water  measurements  made  by  wading  near  the  cable. 

Chanksl  and  contbol. — Bed  of  stream  at  the  gage  and  at  the  control  is  composed 
of  boulders  and  sandstone  ledges.  The  control  is  formed  by  an  outcropping 
ledge  of  sandstone.  'Stage-discharge  relation  is  affected  by  a  large  gravel  bar 
which  has  formed  on  the  right  bank  at  the  control. 

ErrasMBS  op  dischabob. — ^Maximum  stage  during  year  from  water-stage  recorder, 
6.93  feet  at  6  p.  m.  June  11  (discharge,  5,230  second-feet);  minimum  discharge, 
100  second-feet  January  30  and  31. 

1902-1917:  Maximum  stage  recorded,  12.75  feet,  June  5, 1908  (discharge,  18,000 
aecond-feet,  estimated  by  comparison  with  record  for  station  near  Babb);  mini- 
mum discharge,  70  second-feet/  February  5, 1914. 

Ice.— Stage  discharge  relation  seriously  affected  by  ice.  Daily  discharge  computed 
from  discharge  measurements  and  temperature  records. 

DiTBKSiONS.— ^The  St.  Mary  canal,  constructed  by  the  United  States  Reclamation 
Service,  diverts  water  from  St.  Mary  River  near  Babb,  Mont.,  to  the  North  Fork 
(rf  Milk  River.  During  1917;  33,600  acre-feet  was  diverted.  The  Alberta  Rail- 
way A  Irrigation  Co.  canal  diverts  from  St.  Mary  River  about  a  mile  below  the 
station. 

Regulation.— The  flow  of  Swiftcurrent  Creek  will  be  regulated  by  the  Sherburne 
Lake  reservoir,  under  construction  by  the  United  States  Reclamation  Service. 

AccuBACT.— Stage-discharge  relation  changed  during  high  water  June  9-13;  affected 
by  ice  November  10  to  May  5.  Rating  curves  used  as  follows:  October  1  to 
November  8,  fairly  well  defined;  May  7  to  June  8,  well  defined  between  470  and 
4,000  second-feet;  June  14  to  September  30 well  defined  between  200  and  5,000 
eecond-f eet .  Staff  gage  read  to  hundredths  twice  daily  October  1  to  November  9 ; 
chain  gage  read  November  10  to  May  5.  Gage  heights  May  7  to  September  30 
obtained  from  recorder  graph  by  averaging  the  stage  for  hoiirly  intervals.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table  except 
for  periods  during  which  stage-discharge  relation  was  affected  by  shifting  control 
or  ice.    Records  good. 

CooFERATioN.— Station  maintained  jointly  with  the  Reclamation  Service,  Depart- 
ment of  the  Interior  of  Canada. 

'  Only  flBtiznates  of  mean  monthly  flow  are  available  tot  the  winter  periods  fram  1002  to  1912,  tnoluslTe, 
lod  tlower  Tn^p*"*"Tn  discharge  may  have  oocurred  during  that  time. 
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Diackarge  measurements  o/8t,  Mary  Eiver  near  KimbaU,  Alberta^  during  the  year  ending 

Sept.  SO,  1917, 


Date. 

Made  by- 

hSSSl 

Dlf- 
ofaarge. 

Date. 

Madeby- 

hSgl 

Dl*. 
Charge. 

Oct.   18 

8.  H.  Frameo 

Feet 

5  3.28 

4.25 

4.28 

8.0s 

e5.57 

«5.38 

«5.76 

e5.54 

C5.60 

C6.83 

C6.37 

e5.06 

e5.53 

3.11 

3.18 

440 
418 
210 
241 
118 
140 
140 
110 
651 
824 
607 
878 
604 
662 

May  24 

26 
27 
28 

loae  14 
18 
19 
30 
82 

July  0 
20 
26 

Aog.  23 

Sept.  14 
18 

A.W.  P.Lowrleo 

do 

:::::S::::::::::::::::: 

W.  A,T-«ni^ 

FetL 
6.60 
6.06 
6.06 
6.30 
6.15 
6.47 
6.44 
6.46 
6.43 
6.47 
4.85 
4.26 
3.00 
2.94 
2.05 

2,730 
3,290 
8,570 
3,710 

4,oro 

4^790 
4,780 
4^990 

^900 

1^»0 

1,»0 

4»i 

454 

Nov.  17 

18 

do 

w,  A,T4nn>* 

Deo.  11 
Jan.    3 

H.W.Rowleyo 

do 

do 

0. 8.  Wondonit 

A.' W?  P.'LowTrtiiV.V." 

do 

do 

50 

do 

do 

do 

22 
Feb.  20 
Mar.  13 
Apr.    2 

11 

A.  W.  P.  Lowrlea 

do 

do 

do 

do 

W.  A.T-amb.,   . 

12 
14 

A.W.P.LowTleo 

do 

W.  A.  Lamb 

A.W.P.LowTie* 

453 

a  Engineer,  Reclamation  Service,  Department  of  Interior,  Canada. 
b  Gage  height  referred  to  staff  gage  at  cable. 

c  Gage  height  referred  to  chain  gsige  on  highway  bridge  3  miles  below  regular  station;  stage-diacbarge  re- 
lation allteted  by  ice. 

Daily  dikharge,  in  second-feet,  of  8t,  Mary  River  near  KimhaU,  Alherta,  for  the  year 

ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

511 
483 
469 
455 
442 

469 
422 
448 
455 
442 

422 
378 
360 
860 

348 

336 
342 
848 

378 
890 

410 
890 
878 
848 
848 

330 
842 
830 
330 
330 
336 

800 
325 
836 

836 
320 

305 
295 
825 
850 
810 

280 
280 
280 
280 
290 

840 
440 
418 
896 
855 

840 
840 
345 
342 
833 

328 
312 
296 
278 
260 

245 

235 
245 
245 
230 

225 
220 
215 
210 
210 

210 
210 
210 
210 
210 

210 
210 
210 
210 
210 

210 
210 
215 
215 
215 

220 
220 
225 
230 
235 
237 

230 
241 
240 
240 
240 

240 
240 
240 
240 
230 

235 
227 
214 
104 
170 

150 
140 
132 
124 
120 

120 
120 
120 
123 
128 

128 
120 
112 
106 
100 
100 

100 
100 
102 
103 
104 

106 
106 
112 
120 
128 

184 
136 
140 
160 
155 

160 
160 
155 
146 
140 

140 
140 
139 
138 
136 

134 
132 
132 



132 
131 
130 
130 
130 

130 
130 
131 
133 
185 

138 
140 
140 
140 
140 

140 
140 
140 
140 
140 

138 
137 
134 
130 
128 

125 
122 
120 
117 
116 
111 

110 
110 
110 
250 
375 

530 
650 
600 
735 
780 

824 
507 
485 

878 
872 

870 
372 
874 
884 
410 

438 
450 
460 
466 
472 

477 
481 
468 
475 
617 

547 
568 
581 
588 
634 

664 
570 
660 
818 
1,110 

1,410 
1,060 
2,050 
2.500 
2,850 

8,040 
8,220 
8,200 
3,170 
3,220 

3,140 
2,890 
2,640 
2,510 
2,780 

8,880 
8,560 
3,740 
8,840 
8,950 
8,680 

3,470 
8,350 
3,280 
3,140 
3,080 

3,050 
3,180 
3,520 
3,880 
4,610 

5,200 
5,090 
4,040 
4,600 
4,410 

4,480 
4,690 
4,760 
4,760 
4,740 

4,760 
4690 
4,510 
4,240 
4,140 

4,100 
8,040 
3,830 
3,510 
3,340 

3,130 
3,100 
2,970 
3,060 
3,020 

8,040 
3,060 
2,990 
2,830 
2,850 

2,730 
2,680 
2,600 
2,530 
2,330 

2,160 
2,100 
2,100 
2,160 
1,890 

1,850 
1,820 
1,730 
1,570 
1,440 

1,320 
1,210 
1,130 
1,090 
1,010 
928 

'837 
772 
708 
672 
610 

560 
538 
588 
546 
561 

560 
515 
470 
458 
434 

434 

430 
436 
430 

438 

452 
466 
470 
462 
446 

418 

800 
378 
354 
818 
340 

333 

2 

294 

3 

268 

4 

253 

5 

247 

6 

336 

7 

230 

8 

222 

0 

2S0 

10 

31S 

11 

318 

12 

3» 

13 

4^ 

14 

470 

15 

462 

16 

454 

17.... 

450 

18 

430 

19 

430 

20 

450 

21 

443 

22 

442 

23 

430 

24 

470 

25 

456 

26 

450 

27 

458 

28 

442 

29 

434 

30 

430 

31 

NoTK.— Gage  not  read,  dlseharge  estimated  for  following  days:  Oct.  8, 20,  Nov.  5, 9, 19,  Deo.  8, 10, 17,  ^ 
24, 81,  Jan.  177,  Mar.  U,  18,  Apr.  ^,  27,  May  6  and  20. 
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Manikly  dim^arge  of  Si.  Mary  River  near  Kimball,  Alberta,  for  the  ttear  ending  Sept,  SO, 

1917. 


IConth. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum.      Mean. 


Run-off 
(total  in 
acr»-feet). 


OetolMr... 
November. 
DMember.. 


FMiruary. 
March..... 


^;: 


Jose. 

Ji^ 

AngoBt 

Siptember. 


5U 

440 

245 

241 

100 

140 

824 

8,960 

6,200 

3,130 

837 

470 


830 
260 
210 
100 
100 
111 
110 
547 
8,050 
928 
818 


801 

824 

220 

174 

128 

182 

454 

2,230 

4,100 

2,210 

497 

882 


The  jear.. 


5,200 


100 


MO 


21,000 

13,S00 
10,760 
6,830 
8,120 
27,000 
137,000 
244,000 
136,000 
80,600 
82,700 


680,000 


CoiMned  dfsUy  disdiarge,  in  eecond-feet,  of  St,  Mary  River  near  Kimball,  Alberta,  and 
St.  Mary  canal  at  Douglas  bridge,  near  Browning^  MonLfior  the  year  ending  Sept,  SO, 
1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1.. 

r. 
J.. 
»-. 

5.. 

«.. 
7.. 
S.. 

9.. 
W.. 

n.. 
a. 

13.. 
14.. 
15.. 

16.. 
17.. 
IS.. 
19.. 
».. 

a.. 

22.. 


511 


455 

442 

400 
422 
448 
455 
442 

422 
378 
860 
860 

848 


842 
848 
878 
890 

410 
300 


23 

378 
348 
848 

330 
842 
830 
830 
330 
336 

24 

» 

26 

27 

28 

2d 

30 

31 

800 
325 
836 
836 

320 

805 
295 
826 
850 
310 

280 
280 
280 
2B0 
290 

340 
440 
418 
895 
855 

340 
340 
845 
842 


323 
312 
296 
278 
260 


245 
2B5 
245 
245 


225 
220 
215 
210 
210 

210 
210 
210 
210 
210 

210 
210 
210 
210 
210 

210 
210 
215 
315 
215 

820 
220 
225 
230 
235 
237 


241 
240 
240 
240 

240 
240 
240 
240 
289 

235 
227 
214 
194 
170 

150 
140 
132 
124 
120 

120 
120 
120 
123 
128 


120 
112 
105 
100 
100  I 


100 
100 
102 
101 
104 

106 
108 
112 
120 
128 

134 
136 
140 
150 
155 

160 
160 
155 
146 
140 

140 
140 
139 
138 
186 

134 
132 
132 


182 
131 

lao 

130 
130 

130 
130 
131 
133 
186 

138 
140 
140 
140 
140 

140 
140 
140 
140 
140 

138 
137 
134 
130 
128 

125 
122 
120 
117 
115 
111 


110 
110 
110 
2S0 
375 

530 
650 
090 
735 
780 

824 
107 
485 
876 
872 

870 
372 
374 
384 
410 

438 
450 
460 
466 
472 

4n 

481 
468 
475 
517 


647 
668 
581 
688 
634 

664 
570 
660 
818 
1,110 

1,410 
1,660 
2,050 
2,600 
2,850 

8.040 
3,220 
3,200 
3,170 
3,220 

3,140 
2,890 
2,040 
2,510 
2,780 

3,380 
3,560 
8,740 
8,840 
3,950 
3,680 


8,470 
3,350 
3,280 
3,140 
3,080 

8,050 
8,180 
8,520 
8,880 
4,610 

5,200 
5,000 
4,940 
4,600 
4,410 

4,480 
4,690 
4,760 
4^760 
4,740 

4,760 
4,690 
4,510 
4,240 
4,140 

4,100 
3,940 
3,820 
3,510 
3,240 


8,180 
3,100 
3,060 
8.160 
3,200 

8,250 
8,270 
3.200 
3,060 
3,080 

2,970 
2,910 
2,830 
2,760 
2,560 

2,300 
2,380 
2,330 
2,390 
2,130 

2,090 
2,060 
1,980 
1,830 
1,700 

1,570 
1,460 
1,380 
1,340 
1,260 
1,180 


1,090 

1,080 

970 

984 

872 

822 

800 
800 
808 
813 

822 
777 
732 
720 
696 


692 
688 
692 
700 

714 
728 
732 
724 
708 

680 
652 
640 
616 

580 
602 


504 
566 

530 
515 
500 

467 
471 
463 
491 
519 

464 
540 
596 
470 
462 

454 

450 
450 
450 
450 

442 
442 
430 
470 
458 

450 
458 
442 
434 
430 


Non.— For  tableof  daily  diaeharge  of  St.  Mary  oaoal  at  Douglas  bridge,  see  p.  22. 
98719*— 1^— wsP  455 2 
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SXJBFACB  WATEB  SUPPLY,  1917,  PABT  V. 


Combined  montkbt  SMcharge  of  8t.  Mary  River  near  Kimball,  Alberta,  and  St.   Mary 
canal  at  DougloM  bridge  near  Browning,  Mont,,  for  the  year  ending  Sept,  SO,  1917. 


Mcnth. 


Discliaise  in  seeood-feet . 


^^Tfwititn 


Pginfimim, 


Meui. 


Run-off 
(total  in 
acTB-lieeC). 


Dooombv.. 


llarcfa. 
An- 


fig?-;: 


June. 

Jnly 

Aocost 

86ptember. 


The  year. 


511 

440 

345 

341 

100 

140 

834 

8,950 

5,300 

8,270 

1,090 

506 


330 

301 

360 

324 

210 

220 

100 

174 

100 

123 

111 

133 

110 

454 

547 

3,230 

8,050 

4,100 

1,180 

2,420 

580 

750 

430 

470 

34,000 

19,300 

13,S00 

10,700 

6,830 

8,130 

27,000 

137,000 

344,000 

140,000 

46,700 

28.600 


5,200 


100 


968 


715,000 


Note.— For  table  of  monthly  discharge  of  St.  Mary  canal  at  Douglas  bridge,  see  p.  22. 
SWiri'CUJiBKHT  OBXKK  AT  MAVT  QULOtSR,  MOHT. 

Location.— In  sec.  12,  T.  35  N.,  K.  16  W.,  at  outlet  of  McDermott  Lake  at  Many 
Glacier,  in  Glacier  National  Park,  about  14  miles  southwest  of  Babb,  in  Teton 
County. 

Drainage  area. — ^31.4  square  miles  (measured  on  topographic  map). 

Recobds  available  .—June  6, 1912,  to  September  30, 1917. 

Gage.— Vertical  staff  on  the  right  bank  at  the  outlet  of  the  lake.  Prior  to  May  23, 
1916,  a  staff  gage  on  the  left  bank  opposite  the  present  gage  was  read .  Gage  read 
by  George  Hall. 

Discharge  xbasurements. — ^Made  by  wading  at  the  outlet  of  the  lake  or  below  the 
falls.  High-water  measurements  made  from  the  highway  bridge  above  the  power 
house;  measuring  section  at  the  bridge  very  poiM*. 

Channel  and  control. — Control  is  a  limestone  outcrop  at  the  outlet  of  the  lake. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  4.20  feet  at  6 
p.  m.  June  9  (discharge,  1,220  second-feet);  minimum  discharge,  20  second-feet, 
by  current-meter  measurement,  April  14,  when  stage-discharge  relation  was 
seriously  affected  by  ice.    No  record  of  discharge  January  1  to  April  13. 

1912-1917:  Maximum  stage  recorded,  4.75  feet,  June  17,  1916  (discharge,  1,550 
second-feet);  minimum  discharge,  10.8  second-feet,  March  19, 1912,  measured  by 
current  meter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  January  1  to  April  17.  Ice 
cover  on  lake  November  20  to  June  9;  records  for  December  may  be  slightly  in 
error  on  account  of  ice. 

Diversions. — None. 

Regulation.— None. 

Accuracy. — Stage-discharge  relation  probably  permanent  during  year;  seriously 
affected  by  ice.  Rating  curve  used  October  1  to  December  31,  and  April  18  to 
September  30,  well  defined  between  44  and  825  second-feet,  but  no  current^meter 
measurements  were  made  during  open  season.  Gage  read  to  hundredths  t^ce 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.  Discharge,  April  14,  obtained  from  current-meter  measinrement  of  that 
date;  April  15-17  interpolated  because  of  ice.  Records  probably  fair,  but  owing 
to  lock  of  discharge  measurements  should  be  used  with  caution. 
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The  following  discharge  meafliiiement  was  made  by  W.  A.  Lamb:  April  14,  1917: 
Gage  height,  1.48  feet;  discharge,  19.6  second-feet  (stage-divharge  relation  affected 
by  ice). 

Dmhf  ducharge^  in  tecond-feel,  of  SwifUurrent  Creek  at  Many  Qlaeier,  Monl.tfor  ihe  year 

ending  8epi,  SOy  1917. 


Dmj. 

Oct. 

Nov. 

Deo. 

Apr. 

M*y. 

Jtme. 

July. 

Aug. 

Bnit. 

70 
67 
67 
6i 
63 

60 
60 
60 
fiO 

68 

68 
65 
65 
63 

63 

64 

68 
63 
68 
60 

66 
65 

66 
68 
60 

63 
63 
68 
64 
66 
65 

63 
67 
68 
70 
73 

71 
70 
68 
71 
68 

65 
68 
63 
60 
60 

60 
68 
55 
65 

63 

54 
54 
63 
63 
68 

64 
63 
54 

66 
68 

55 
64 
55 
55 

64 

61 
68 

63 
68 

48 

47 
46 
46 
45 
44 

44 
44 

43 
43 

40 

40 
40 
41 
40 
36 

35 
87 
80 
43 
44 
40 

30* 

36 

83 
39 
47 
48 
48 

60 
61 
51 
53 
68 

63 
54 
65 

63 
60 

48 
47 
48 
45 
46 

47 
55 

76 
07 
133 

338 
315 
440 
580 
906 

610 
600 
400 
863 
843 

868 

848 
400 
485 

575 

685 

575 
605 
670 
450 
363 

393 

470 
445 
410 
415 

485 

580 

789 

1,160 

l|030 

610 
510 
886 
435 
470 

835 
1,110 
630 
715 
676 

615 
635 
570 
475 

on 

676 
655 
606 
575 
515 

835 
545 
570 
670 
645 

666 
665 

630 
536 
635 

630 
460 
460 
886 
876 

873 
881 
873 
891 
891 

410 
843 
839 
303 

374 

300 
330 
313 
301 
193 
173 

183 
149 
144 
133 
138 

138 
138 
138 
138 
183 

135 
138 
149 
169 
169 

169 
166 
168 
173 
175 

173 
168 
169 
153 
141 

183 
130 
135 
135 
131 
116 

113 

113 

107 

un 

94 

86 

78 

78 

84 

10 

81 

11 

84 

12 

90 

13 

84 

U 

86 

li 

98 

M 

97 

17 

107 

18 

106 

tt 

101 

ao 

96 

a 

95 

22 

96 

8 

95 

M 

107 

S 

108 

S 

90 

J7 

93 

£ 

97 

» 

97 

31 

93 

ai 

Non.- 


_  „  >  relation  seriously  affected  by  ice,  Jm.  1  to  Apr.  17;  data  inadequate  for  deter- 
i  Jan.  1  to  Apr.  13. 


UofiMy  diecharge  of  Suifteurrent  Creek  at  Many  Glacier ^  MonL^  for  the  year  ending 

Sept,  30, 1917. 

[Drainage  area,  31.4  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Hooth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  In 
acro-leet. 

OcWbir 

70 
78 
65 
65 

008 
1,160 
670 
175 
113 

68 

53 
85 
30 
45 
393 
173 
110 
78 

00.1 
60.7 
45.8 
46.0 

846 

613 

403 

144 
94.4 

1.91 

1.98 

1.44 

1.46 

11.0 

19.5 

13.8 

4.69 

8.01 

3.30 

3.16 

1.66 

.93 

13.68 
31.76 
14.76 
5.29 
3.86 

8,700 

8  610 

2,790 

1560 

31,300 

36,600 

34,700 

8,850 

5;630 

NoTwnber 

D«*mber...:::::::::: :: 

April  14-30 

M!iy..._         :.:::::::::::: 

JOM 

July :;;:;:*"::; ;;:; 

Aojust..    

8v«nw  ::::::::          : 
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SUBFAGE  WATBB  SUPPLY,  1911,  PABT  V. 


S WiFi'C  U  JUtSVT  OMMEMAT 


;,  IfOHT. 


Location. — In  sec.  35,  T.  36  N.,  R.  15  W.,  near  outlet  of  Lower  Sherburne  Lake^in 

Teton  County. 
DsADKikOJE  ABBA.— 64  squBTe  milet  (measuxod  on  topographic  map). 
Rbcobds  availablb.— July  1,  1912,  to  September  30,  1917. 
Gagb. — Staff  gage  on  left  bank  about  300  feet  below  the  spillway  of  the  Sherbume 

Lake  dam;  read  by  employees  of  the  United  States  Reclamation  Serviee.    From 

July  1,  1912,  to  November  9,  1914,  a  vertical  staff  gage  was  maintained  on  the 

left  bank  near  the  outlet  of  the  lake,  and  at  a  different  datum  from  the  present  gage. 
DiscHABOB  MBA0UBBMBNT8.— Made  by  wading  or  from  cable  50  feet  below  gage. 
Obannbl  and  contbol. — ^An  outcropping  limestone  ledge,  somewhat  broken  and 

irregular,  forms  the  control;  subject  to  slight  shifts. 
BzTBBMBS  OF  DI8CHABOB. — ^Maxlmum  stage  recorded  during  year  5.55  feet  June 

9-11  (discharge  1,070  second-feet);  minimum  stage  0.40  foot  at  8  a.  m.  May  4 

(difcharge  6  second-feet). 
1912-1917:  Maximum  stage  recorded  7.85  feet  June  17,  1916  (discharge  2,280 

secoBd-feet);  minimum  stage  0.5  foot  April  25,  1916  (discharge  4  second-feet). 
Iqb. — Stage-discharge  relation  not  seriously  affected  by  ice. 
DiYBBSioN.— None. 
Rboulation.— Hie  nsitaral  flow  of  the  stream  was  affected  by  placing  and  removing 

flashboards  on  the  temporary  construction  dam  built  at  the  outlet  in  connection 

with  the  Sherbume  Lake  storage  dam. 
AocuBACY. — Stage-discharge  relation  changed  probably  March  27.    Rating  curves 

used  October  1  to  March  27  and  March  28  to  September  30  are  well  defined. 

Crage  read  to  hundredths  twice  daily.    Daily  discharge  ascertained  by  applying 

mean  daily  gage  height  to  rating  table.    Records  good. 

Diteharfe  meattinmems  of  Stvtftcurrent  Creek  at  SherhunUy  Mont.,  during  the  year 

ending  Sept,  SO,  1917, 

[MMe  by  W.  A.  Lamb.] 


Dais. 

». 

Dif 
Charge. 

Data. 

bS^. 

obarse. 

Gage. 

^&. 

Dia- 
dMmi. 

Noy.22 

F9d. 
L4« 
1.28 
5.25 

50 
970 

June  14 

80 

July  20 

Fed. 

5.20 
4.39 
3.06 

'MS 

636 
515 

AuR.17 

2.30 
1.82 

^« 

Apr.  13... 

Sept.  13 

86 

UiLvl7 
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DttUff  dMMrge,  in  aamd-festt  qf  SwifteunffU  Cresk  at  Shtrbume,  Moni^  for  th4  fear 

ending  Sept.  SO,  1917. 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

es 

«6 
70 
76 

58 

50 
50 
50 
50 

50 
50 
58 

40 
42 
40 
50 

70 

100 
9 

'  7 
7 
9 

12 
18 
84 
70 
54 
00 

50 
06 

05 
W 
70 

70 
81 
70 
81 
70 

68 

£1 
54 

00 

210 

840 
381 

100 

113 
81 

66 
64 
61 
42 
42 

43 
88 

80 
83 
84 

30 
34 
38 
39 
43 

46 
46 
43 
80 
88 

86 
S3 
83 
83 
30 

SO 
37 
37 
37 
30 

SO 
SO 
38 
37 
36 

36 
36 
M 
34 

31 
31 

18 
M 
15 
15 
10 

10 
18 
18 
18 
18 

10 
31 
81 
33 
34 

31 
83 
30 
80 
30 

18 
18 
18 
18 
10 

10 
10 
36 
34 
36 
33 

33 

30 
18 
30 
31 

30 
33 
33 
31 
33 

38 
34 
31 
33 
31 

31 
31 
31 
31 
21 

31 
31 
31 
30 
31 

31 
31 
30 

18 
18 
18 
U 
14 

U 
15 
14 
14 
14 

H 
16 
18 
13 
13 

18 
13 
13 
13 
15 

15 
17 
18 
10 
15 

10 
36 
26 
38 
38 
38 

30 
80 
80 

» 
80 

80 
80 
48 
48 
47 

48 

18 
61 
40 
61 

61 
40 
48 
48 
40 

66 
60 
03 
05 
00 

«t 
06 
03 
00 
67 

00 

64 

37 

0 

8 

13 

40 
87 
430 
430 

804 
680 
040 

713 
818 

080 
080 
803 
861 

788 

718 
473 
430 
870 
584 

783 
783 
788 
818 
788 
078 

584 

•40 
040 
040 
014 

«4 

740 

800 

1,010 

1,070 

1,090 
1060 

070 
808 

ss 

1,010 
1,010 
1,010 

1,010 
1,010 

wo 

030 
808 

888 
864 
878 
014 
«40 

040 
040 
040 
713 
713 

713 
713 
078 
040 
014 

884 
684 

884 
430 
300 

430 
440 
064 
664 

406 

473 
473 
870 
333 
823 

880 

360 
878 
300 
330 
318 

303 
118 

145 

88 
00 

n 

i& 

308 

187 

1« 
146 
146 
146 
146 

150 
ISO 
150 
173 
187 

308 
303 

187 
187 
178 

160 
150 
106 
106 
106 
113 

118 

2 

118 

3 

113 

4 

104 

5 

100 

< 

04 

7 

66 

8 

M 

9 

03 

10 

S 

11 

76 

13 

77 

U 

80 

14 

134 

U 

188 

1« 

m 

17 

118 

IS 

U8 

l» 

118 

D 

118 

M 

113 

22 

106 

» 

106 

M 

106 

z 

112 

25 

112 

r 

112 

» 

112 

29 

112 

19 

112 

a 

Monddy  diseharge  of  Swi/tcurrent  Creek  at  Sherbumet  Mont.^  for  the  year  ending  Sept, 

SO,  1917. 


Month. 

Run-Off 
(total  in 
Bcn-feet). 

Ma^^TH"*"- 

Iflnlfn^tnt. 

Mean. 

Oetobfir                                      

100 

840 

45 

36 

34 

30 

00 

OBO 

1,070 

712 

380 

138 

7 

83 
31 
M 
18 
12 
28 
0 
684 
318 
00 
65 

5ao 

86.0 
81.4 
10.7 
31.4 
10.8 
40.3 

MO 

863 

480 

156 

108 

3,070 

NnemlMr              

5oeo 

1,000 

1,310 

HlOO 

1080 

3000 

31,400 

61,480 

30,100 

Dwnnber.'. .' 

itmary                .,, 

Tebnivy 

ita^..:: :::::::.::::.:.: 

ApilL..                      

MtyH  ::::*::::.........  .- 

jui;:;      ::::::::::::::::.: 

July ; 

Aognt:                    

0,580 

S^^b^              ............................ 

0,130 

The  Tear 

1,070 

0 

300 

145,000 

V.  I.  BSOLAXATXOV  8SBVI0B  ST.  MABY  OAVAL  AT  H17DB0V  BAT  BSVXIMI,  MXAB 

B&owvnra,  moht. 

Location. — ^At  Douglas  bridge  on  the  Hudson  Bay  divide,  3  miles  above  the  outlet  of 
the  canal,  30  miles  directly  north  of  Browning  on  the  Blackieet  Indian  Reservation. 

Ebooeds  atailablb.— July  3  to  September  13, 1917. 

Gaob.— A  vertical  staff,  graduated  to  tenths,  nailed  to  upstream  eide  of  left  pier  of 
bridge;  read  by  U.  S.  Keclamation  Service  ditch  rider. 

DiscHABax  MBA9UBBMBNTS.— -Made  from  upstream  side  of  bridge  at  the  gage. 

Chanmbl  AND  coNTBOL. — The  channel  is  uniform,  but  the  slope  varies  with  the  stage- 
Control  is  a  V-shaped  concrete  drop  1  mile  below  the  gage. 
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SURFACE  WATER  SUPPLY,  Wllj  PART  V. 


ExTRBMSs  OF  DiBCHAROB.— Maxlmiim  discharge  during  the  year  254  aeoond-feet. 

Kboulation.— The  flow  is  regulated  at  the  headgates  26  miles  above.    A  small  reser- 
voir at  Spider  Lake  serves  to  equalize  sudden  changes  at  the  headgates. 

Accuracy.— Stage-discharge  relation  practically  permanent.    Gage  read  to  tenths 

once  daily.    Discharge  computed  by  using  a  rating  curve  based  on  discharge 

measurements  made  in  1918  and  measurements  of  North  Fork  of  Milk  River  at 

Peter's  Banch  below  the  outlet  of  the  canal.    Records  fair. 

St.  Mary  canal  diverts  from  St.  Mary  Biver  near  Babb,  Mont.,  and  carries  the  water 

across  the  divide  into  North  Fork  of  Milk  Biver.    The  water  is  used  for  irrigation  in  the 

Milk  Biver  valley  in  Montana. 

Daily  diseharpe,  in  second-feet,  of  U.  8,  Redamation  Service  8L  Mary  canal  at  Hudson 
Bay  dxvide,  near  Brovming,  Mont.,  for  the  year  ending  Sept.  30 j  1917. 


DV 

July. 

Aug. 

Sept. 

Day. 

July. 

Au«. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1....^ 

243 
364 
364 
364 
364 

354 
364 
364 
364 
364 

364 
364 
364 
364 
364 

333 
333 
383 
233 
103 

11 

233 
333 
333 
333 
323 

223 
223 
223 
223 
228 

254 
264 
264 
264 
264 
264 
264 
254 
264 
264 

188 
148 
130 

21 

233 
233 
254 
254 
254 

243 
243 
243 
243 
243 
243. 

>   254 
254 
254 
254 
254 

254 
254 
254 
254 
254 
254 

X 

13. 

22. 

8. 

85 
01 
173 

308 

ao3 
ao3 

323 
233 

13 

28 

4.. 

14 

24 

fl. 

15. 

26 

s 

16. 

26 

7 

17 

27 

8..    . 

18 

28 

9 

10 

20 

10 

20. 

30 

31 

NOTB.— No  flow  in  canal  Oct.  1  to  July  2  and  Sept.  14-30. 

Monthly  discharge  of  U.  S.  Reclamation  Service  St.  Mary  canal  at  Hudson  Bay  divide, 
near  Browning,  Mont.yfixr  the  year  ending  Sept.  SO,  1917. 


Month. 

Dbchaige  in  seoond-fset. 

Run^ 
(total  In 
acra^Bet). 

iiaRiiiniiii 

l4itiiTmyfq. 

Mean. 

July  8-81 

254 
264 
264 

86 
343 
130 

218 
264 

215 

12,600 

August 

15,600 

September  1-13 

5,540 

The yeaTx ..... .^ 

3S,flOO 



OTTZBTAIL  BIVXB  AT  QXBMAV  OKXmOH.  VXAB  FS&OXTS  FAXJJl,  MOnr. 

Location.— At  highway  bridge  on  south  line  of  sec.  81,  T.  134  N.,  B.  42  W.,  about 
5  miles  upstream  from  old  station  known  as  *'Ottertail  Biver,  near  Fergus  Fidls," 
and  about  8  miles  north  of  Fergus  Falls,  Ottertail  County. 

Dbainage  area. — 1,300  square  miles. 

Bbcords  available.— October  29,  1913,  to  September  30,  1917,  when  station  was 
discontinued.  May  9,  1004,  to  October  22,  1913,  records  were  collected  at  a 
station  about  5  miles  downstream  from  the  present  site.  The  drainage  area  at 
the  lower  station  is  only  10  square  miles  larger  than  at  the  upper,  and  no  tribu- 
taries intervene. 

Gage. — Chain  gage  attached  to  the  downstream  handrail  near  the  right  bank;  read 
by  D.  S.  Danielson. 

Discharge  measurements. — ^Made  from  downstream  side  of  the  bridge. 

Channel  and  control. — Bed  composed  of  sand,  gravel,  and  boulders.  Bapids 
about  100  feet  below  the  gage  form  a  well-defined  control,  which  is  practioUly 
permanent  except  for  an  occasional  slight  growth  of  vegetation  in  the  channel. 
Banks  at  and  above  the  gage  are  high;  probably  not  subject  to  overflow.  At 
the  control  the  land  adjacent  to  the  left  bank  is  low  and  will  be  oveiflowed  at 
a  stage  of  about  5  feet. 
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ExTSBMES  OF  DISCHARGE. — MaxJimim  stage  recorded  during  year,  2.45  feet  October 
2,  3, 12,  and  13  (discharge,  613  eecond-feet);  minimum  stage  recorded,  0.88  foot 
Sept.  10  and  11  (discharge,  about  121  second-feet). 

1914-1917:  Maximum  stage  recorded,  3.0  feet  at  8.30  a.  m.  June  29, 1916  (dis- 
charge, 982  second-feet);  minimum  stage  recorded  September  10,  11,  1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Reodlation. — Fluctuations  caused  by  the  operation  of  a  number  of  dams  and  small 
milb  above  the  station  are  equalized  by  small  lakes  through  which  the  river 
flows  before  reaching  the  station,  so  that  they  are  not  observable  at  the  gage. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  237  and  837  second-feet;  extended  and  subject  to 
error  outside  these  limits.  Gage  read  to  quarter-tenths  once  daily;  fluctuations 
in  stage  so  gradual  that  good  results  are  obtained  from  one  reading  a  day.  Daily 
discharge  ascertained  by  applying  daily  gage  height  to  rating  table  except  for 
period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  obtained 
by  applying  to  rating  table  daily  gage  height  corrected  for  effect  of  ice  by  means 
of  discharge  measurements,  observer's  notes,  and  weather  records.  Open  water 
records  excellent,  except  those  for  low  stages,  which  are  subject  to  error;  winter 
records*  good. 

DMarge  meaautemtnU  of  OUertail  River  at  Oerman  Church,  near  Fergus  Falls,  Minn,, 
during  the  year  ending  Sept,  SO,  1917. 

[MadebyS.  B.Soal^] 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Oace 
hdj^t. 

DIs- 
charge. 

D«c29a 

Feet, 
8.07 
3.30 

294 

Mar.  90 

Feet. 
8.05 
1.84 

339 

Jin.a6« 

June20 

840 

a  Complete  ice  cover. 

Daily  discharge,  in  second-feet,  of  OttertaU  River  at  Oerman  Church,  near  Fergus  Falls, 
Minn.,  for  the  year  ending  Sept.  SO,  1917. 


i>»y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

liar. 

Apr. 

Mmy. 

June. 

July. 

Aug. 

Sept. 

1 

613 
613 
613 
096 
584 

584 
584 
584 
584 

584 

584 
613 
613 
584 
584 

584 
584 
584 
584 
584 

584 
584 
584 
584 
584 

584 
584 
584 
584 
584 
584 

584 

584 
584 
584 
584 

584 
584 

584 
584 
584 

557 
557 
557 
530 
530 

530 
530 
530 
530 
530 

530 
505 

480 
455 
455 

434 

416 
300 
415 
480 

480 
480 
455 
435 
415 

415 
880 
800 
800 
800 

885 
885 

880 
880 
875 

875 
870 
870 
865 
865 

860 
860 
860 
855 

350 

340 
835 
830 
335 
335 
330 

890 
820 
820 
820 
815 

815 
815 
810 
810 
810 

806 
805 
805 
805 
805 

800 
800 
800 
800 
300 

295 
290 
290 
285 
285 

285 
280 
280 
280 
280 
280 

280 
280 
280 
280 
375 

275 
375 
375 
375 
370 

370 
370 

365 

260 
260 
260 
260 
260 

255 
255 
250 
250 
250 

250 
250 
250 

350 
350 
250 
350 
350 

345 
340 
340 
340 
340 

340 
345 
350 
350 
250 

250 
355 
360 
370 
375 

380 
300 
300 
305 
310 

330 
330 
835 
340 
350 
355 

855 
860 
875 
380 
385 

800 
303 
303 
803 
302 

802 
413 
434 
302 

403 

413 
434 
434 
467 
457 

480 
480 
480 
530 
567 

530 
530 
530 
530 
530 

580 
530 
530 
530 
530 

530 
530 
530 
530 
530 

530 
530 
530 
530 
580 

680 
530 
544 

567 
530 

530 
530 
530 
630 
530 

530 
530 
530 
530 
530 
557 

480 
480 
480 
457 
434 

434 
434 
434 
434 
434 

434 
434 
413 
303 
303 

808 
803 
803 
303 
802 

873 
862 
854 
854 
354 

854 

847 
347 
347 
347 

837 
307 
307 
804 
804 

300 
304 
386 
377 
377 

377 
373 
373 

366 
366 

906 
366 
961 
351 
351 

343 
338 
333 
233 
333 
314 
106 
308 
308 
308 
208 

900 
900 
106 
106 
102 

188 
185 
181 
177 
173 

173 
160 
166 
166 
160 

166 

166 
162 
158 
151 

147 
147 
144 

140 

140 

140 
137 
137 
134 
134 
137 

187 

1 

187 

s.. 

137 

4 

134* 

5 

130 

« 

127 

7 

130 

8 

130 

» 

137 

10 

131 

11 

121 

12 

130 

u. :... 

130 

14 

134 

IS. 

130 

K 

128 

17 

127 

18 ;::... 

127 

19 

144 

ao 

144 

a 

142 

22 ; 

140 

23 . 

140 

2( * 

153 

166 

2B 

160 

27....   

160 

a ;:: : 

166 

28 

154 

30 

154 

31 ;: 

.  NoTi.-fitace-dJlscharge  relation  ailtooted  by  ice  Nov.  23  to  Apr.  6.  Oage  not  read,  diaobarge  Interpo- 
^  Oct.  17^6, 8, 22, »,  Nov.  5, 10,  Apr.  8, 15, 22, 27, 20,  ICay  1, 6, 0, 11, 13, 15»  18»  23, 27,  June  10,  15»  94, 
<«r  1,8, 15, 23;  20, 20,  Sept.  16  and  34. 
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SURFACE  WATER  SUPPLY,  1911,  PART  V. 


Monthly  discharge  ofOtUrtail  River  at  German  Church,  near  Fergus  Falls,  limn., /or  the 

year  ending  Sept,  SO,  1917. 


[Drainage  ana,  1,300  square  miles.] 

Discharge  in  second-ltot. 

Run-Off 

(depth  in 

incoes  on 

drainage 

area). 

Month. 

Maximum. 

lOnlBiim. 

Mean. 

Per 
square 
mile. 

October 

613 
584 
480 
330 
280 
355 
557 
557 
480 
327 
300 
160 

584 
390 
330 
380 
2S0 
340 
355 
530 
347 
196 
134 
121 

589 
526 
379 
300 
365 
375 
441 
633 
402 
3S0 
164 
130 

a453 
.405 
.292 
.231 
.204 
.213 
.339 
.409 
.309 
.300 
.136 
.107 

a52 

November 

.45 

December 

.34 

January . . 

.77 

February 

.31 

March... 

.24 

AprU 

.38 

May...:::::::::::::::: ::::::::::::::: 

.47 

June 

.34 

July 

.23 

August 

.14 

September 

.12 

The  year 

613 

121 

356 

.274 

171 

XXB  RIVXm  AT  FABOO,  V.  DAS. 

Location. — At  dam  half  a  mile  above  highway  bridge  connecting  Front  Street, 
Faigo,  N.  Dak.,  with  Moorhead,  Minn.,  10  miles  above  mouth  of  Sheyenne  River. 

Dbainaoe  area. — 6,020  square  miles. 

Rbcx>rd8  available. — ^May  27,  1901,  to  September  30, 1917. 

Gagb.— Vertical  staff  attached  to  tree  on  left  bank  about  6  rods  above  the  dam;  vertical 
fltaff  for  use  at  low  stages  attached  to  upper  end  of  fishway  at  left  end  <^  dam; 
lowest  point  of  crest  of  dam  now  about  0.90  foot  above  datum  of  gage.  Prior  to 
September  1,  1914,  gage  readings  were  obtained  from  a  vertical  staff  attached  to 
the  breakwater  for  the  center  pi^  of  the  Front  Street  bridge;  this  gage  is  still 
maintained  and  used  by  the  Weather  Bureau  but  can  not  be  read  accurately 
without  a  field  glass  and  its  control  is  less  permanent  than  that  of  the  gage  now 
used.  The  datum  of  the  Front  Street  gage  is  such  that  if  the  dam  were  removed , 
or  if  the  stage  were  so  high  as  to  completely  drown  the  dam,  readings  on  the  Front 
Street  gage  would  be  about  10.4  feet  greater  than  on  the  gage  now  used.  At  ex- 
treme low  stage  the  fall  over  the  dam  is  about  5  feet. 

Discharge  measubem ents. — Made  from  footbridge  a  few  feet  upstream  from  gage. 

Channel  and  control. — Bed  consists  of  clay  and  silt;  nearly  permanent.  Dam 
below  gage  is  the  control. 

Extremes  of  discharge.— Maximum  stage  during  year,  14.0  feet  April  4  (dischaiige, 
5,200  second-feet);  minimuTn  stage,  1.25  feet  September  15  (dischaige,  42  second- 
feet). 

1901-1917:  Maximum  stage  recorded,  19.9  feet  April  6,  1916,  when  stage-dis- 
chaige  relation  was  affected  by  ice;  maximum  discharge,  7,440  second-feet  April 
7,  1916;  minimum  stage  recorded,  5.7  feet  November  1,  1910  (dischaige,  36 
second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  during  winter;  open-season 
rating  table  is  applicable  by  making  small  correction  for  slight  obstruction  of 
crest  of  dam;  in  determining  flow  during  spring  break-up,  however,  conectioni 
amounting  to  several  feet  must  be  applied  to  gage  heights  before  applying  open- 
season  rating  table,  owing  to  backwater  from  ice. 

Diversions. — None. 

Regulation. — No  power  plants  or  storage  above  the  station  within  60  miles;  storage 
not  great  enough  to  noticeably  affect  the  dischaige  at  the  station. 
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AccuBACT. — Stage-disehuge  relati(»i  imM*ticftl}y  peraaaneiit  during  year  except  as 
affected  by  ice.  Rating  curve  well  defined  between  200  and  2,400  second-feet 
and  fairly  well  defined  at  other  stages.  Gage  read  to  hundredths  daily.  Ox>en- 
water  records  good. 

Dutkargt  measuremenU  of  Red  River  at  Forgo,  N.  Dak.,  during  the  year  ending  Sept, 

30, 1917. 


Date. 

Made  by- 

OiM?e 
beight. 

Dfa. 

^"fl3 
4,180 
2,820 
2,210 

Date. 

Mmdeby- 

height. 

Dia- 
oharge. 

D«c.  23 

L.  B.Dale 

Fett. 

2.88 
10.64 
5.22 
5.03 

June  13 
July  14 
Aug.  16 

A.  Hulteng 

Feet. 
3.24 
2.29 
1.60 

BeC'ft. 
786 

Apr.    7 
14 

E.  F.  Chandl^.     . 

ff.  F.  ntandk^r 

323 

T.M.WardweU 

do 

do- 

143 

15 

• 

Daily  discharge,  in  second-feet,  of  Red  River  at  Fargo,  N.  Dak.,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 


Oct. 


11.. 
12.. 
U.. 
14.. 
15.. 


1,240 
1,240 
1,240 
1,200 
5 1,160 

6 , I  1,160 

7 1,120 

8 1  1,090 

9 1  1,090 

10 1,090 


1,010 
1,010 
1,010 
1,010 
1,010 

1,010 
976 
976 
976 
976 

942 
042 
942 
976 
976 

976 

042  j 
908 
908 
876  I 
876 


15. . 
17.. 
W.. 
19.. 

ao.. 

21.. 
23.. 

a.. 

24.. 
35.. 


27. , 
28.. 
».. 
30.. 

n.. 


Nov. 


876 
876 
876 
876 
876 

876 
876 
876 
876 
876 

876 
727 
600 
424 
424 

424 


Mar. 


784 
1,640 
3,180 
3,920 
4,440 
4,640 


Apr. 

May. 

June. 

July. 

Aug. 

4,840 

2,710 

m 

486 

331 

6,000 

2,710 

942 

465 

300 

6,200 

2,710 

925 

465 

170 

6,200 

2,800 

906 

444 

156 

5,000 

2,710 

844 

424 

194 

4,660 

3,570 

844 

434 

231 

4,160 

2,430 

844 

404 

200 

8  880 

3,230 

814 

896 

170 

3  760 

2,230 

814 

385 

142 

81480 

3;  180 

783 

866 

129 

3,110 

2,080 

756 

348 

170 

2^800 

1,030 

766 

830 

170 

2,710 

1880 

756 

330 

170 

2  630 

1,830 

756 

830 

170 

2,380 

1,830 

756 

330 

156 

2,230 

1,730 

784 

380 

142 

^230 

1  640 

756 

296 

142 

3130 

1600 

727 

296 

142 

8,130 

1560 

700 

279 

135 

2;230 

1,500 

674 

279 

129 

2,230 

1,460 

624 

279 

116 

^480 

1420 

634 

270 

116 

3,620 

1290 

600 

279 

104 

2,620 

1,290 

576 

279 

104 

2,630 

1,240 

553 

263 

02 

2,430 

1,200 

630 

368 

96 

2,530 

1,160 

486 

263 

104 

2,710 

1  120 

508 

231 

92 

2,710 

1,060 

530 

231 

92 

2,710 

1,010 

508 

231 

92 

976 

231 

92 

Sept. 


92 
92 
92 

92 
104 

116 
70 
70 
81 
92 

70 
60 
60 
50 
42 

79 
116 
116 
142 
129 

70 
50 
77 
104 
81 

104 
104 
104 
116 
136 


MorUhly  discharge  of  Red  River  at  Fargo,  N.  Dai,,  for  the  year  ending  Sept,  SO,  1917, 


Month. 

Discharge  in  second-fiBet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

\nn4niiin^- 

Mean. 

October             

1,240 
876 
4,640 
5,200 
2,800 
976 

876 
424 
784 
2,130 
976 
486 
231 
92 
42 

1,030 

746 
3,100 
8,180 
1,810 

722 

330 

144 
90.4 

63,300 
25,200 
36,900 
189,000 

Kovember  1-17 

March  36-31           

April 

Miyr          :...: 

111,000 

June                         

43,000 

July. 

20,300 

September ]!..!!!!!!!!.!!!...!.!..!.!!!..!!..! 

8,850 
5.380 
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SmtFACB  WAtEE  SUJPtLt,  1917,  PABT  V. 
XXB  RIVXm  AT  QRAMD  VOBKB»  V.  DAK. 


Location. — ^At  Northern  Pacific  Railway  bridge  between  Grand  Forks,  N.  Dak., 
and  East  Grand  Forks,  Minn.,  half  a  mile  below  mouth  of  Red  Lake  River. 

Drainaob  abba.— 25,000  square  miles. 

Rbcobds  availablb.— liay  26,  1901,  to  September  30,  1917.  Gage-height  records 
have  been  kept  by  the  United  States  Engineer  Corps  since  1882  and  a  few  dis- 
charge measurements  were  made  by  them  in  early  years. 

Gaob.— Chain  gage  attached  to  Northern  Fkunfic  Railway  bridge  and  vertical  staff 
gage  attached  to  ice  breaker  below  center  pier  of  same  bridge.  The  staff  gages 
used  by  the  United  States  Engineer  Corps  and  the  United  States  Weather  Bureau 
are  on  the  bridge  breakwater  at  the  same  place  as  the  staff  gage  used  by  the  United 
States  Geological  Survey  and  at  datum  5  feet  higher. 

DisoHARGB  MBASuiBMBNTS.— Made -from  Great  Northern  Railway  bridge  about  a 
fifth  of  a  mile  above  the  gage. 

Channbl  and  contbol.— Clay  and  silt;  shifts  very  slightly. 

EzTRBMBS  OF  DiscHABQB.— Maximum  stage  during  year,  33.9  feet  at  5  p.  m.  April  8 
(discharge,  21,600  second-feet);  minimum  stage,  3.4  feet  September  4  (discharge, 
395  second-feet). 

1882-1917:  Maximum  stage  recorded,  50.2  feet  April  10,  1897  (discharge, 
43,000  second-feet);  minimum  stage,  2.6  feet  February  10,  1912  (disdiarge,  100 
second-feet). 

Job. — Stage-dischaige  relation  seriously  affected  by  ice.  The  ice  cover  is  usually 
complete  and  smooth  from  late  in  November  until  about  the  beginning  of  April, 
and  the  flow  is  steady,  with  few  fluctuations.  Since  1905  suflident  discharge 
measurements  have  been  made  each  winter  to  obtain  horly  accurate  summaries 
of  winter  flow.  For  a  few  days  or  weeks  at  the  time  of  the  spring  break-up  the 
water  level  is  raised  considerably  by  ice  in  the  channel,  and  at  times,  as  indicated 
by  a  few  discharge  measurements,  this  abnormal  rise  has  been  as  much  as  8  feet, 
though  usually  it  is  less;  correction  is  made  for  this  rise  in  applying  open-season 
rating  table. 

DiVBRSioN  and  rbgulation. — No  power  plants  above  station  with  sufficient  storage 
to  cause  noticeable  variations  in  the  flow. 

AocuRACT.— Stage-discharge  relation  practically  permanent  during  the  year  except 
as  affected  by  ice.  Rating  curve  ^drly  well  defined  between  400  and  9,000 
second-feet.  Crage  read  to  half-tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table  except  for  period  in  which 
stage-dischaige  relation  was  affected  by  ice,  for  which  it  was  obtained  by  apply- 
ing to  rating  table  daily  gage  height  corrected  for  effect  of  ice  by  means  of  dis- 
charge measurements,  observer's  notes,  and  weather  records.  Open-water  rec- 
ords good;  winter  records  fair. 

Diacharge  measurtmentB  of  Red  River  at  Qrcmd  Forki^  N.  Dak.,  during  the  year  enSmg 

Sept.  30, 1917. 


Date. 

Hade  by- 

he^l 

Dis- 
diarge. 

Date. 

Made  by— 

iSX- 

Dls- 
dutffe. 

D«}.  22 
Jan.   18 
leb.  24 
Mar.  10 

Chandler  and  Dale 

WardweU and  Dale,... 

do 

do 

8.00 
8.16 
7.34 
7.83 

1,260 

850 

1,000 

Apr.  16 
llay    7 

July  11 

WardweU and  Dale.... 
Ward  well  and  Hulteng . 

20.48 
14.48 
6.11 

i;ffi 
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Daibf  iHKkarge,  in  aecond^fut,  ofRedBxver  at  Grand  Forkt,  N,  Dak.^for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct. 


1 3,480 

1 '  3,4» 

3 1  3,420 

4 >  3,480 

3,490 


6.. 

7.. 
8- 
».. 
10., 


11.. 
12.. 
13.. 
14.. 
15.. 


W.. 
17.. 
11. 
19.. 
».. 


21.. 
22.. 

a... 

24.. 

25... 


26.. 
27.. 
2j.. 
29.. 
».. 
31.. 


3,420 
3,430 
3.420 
3.360 
3,300 

3,240 
3,130 
3.060 
3,000 
3, 040 

2,880 
3,830 
3,830 
3,830 
3,830 

3,830 
3,780 
3,730 
3,730 
3,780 

3,830 
3,780 
3,830 
3,880 
3,880 
2,940 


Nov. 


2,040 
2,040 
3.040 
3,000 
3,000 

3,060 
3,060 
3.060 
8,060 
3,000 

3,880 
3.830 
3,780 
3,660 
3,500 

3,300 
3,500 
3.610 
3,730 
3,730 

3,780 
3,730 
3,730 
3.790 
3,660 

3,010 
3,S60 
3,500 
3,560 
3,500 


Dec. 


3,440 
3,340 
3,380 
3,380 
3,340 

2,840 
2,340 
2,280 
2,220 
2,170 

2,070 
1,970 
1,870 
1,770 
1,670 

1,670 
1,480 
1,460 
1,460 
1,440 

1,870 
1,300 
1,340 
1,340 
1,340 

1,300 
1,390 
1,440 
1,440 
1,440 
1,440 


Jan.  '  Feb. 


1,300 
1,800 
1,260 
1,800 
1,800 

1,260 
1,210 
1,170 
1,190 
1,210 

1,320 
1,240 
1,260 
1,260 
1,260 

1,260 
1,280 
1,300 
1,260 
1,210 

1,190 
1,170 
1,170 
1,170 
1,170 

1,170 
1,170 
1,130 
1,000 
1,070 
1,060 


1,060 
1,030 
1,010 
1,010 
1,010 

1,010 

1,010 

1,010 

970 

934 

900 
800 
880 
900 
920 

934 
930 
920 
900 
807 

880 
870 
860 
824 
840 

860 
880 
900 


Mar. 


990 
984 
950 
900 
972 

990 
1,010 
1,030 
1,060 
1,080 

1,100 
1,130 
1,090 
1,090 
1,090 

1,000 
1,130 
1,090 
1,090 
1,130 

1,170 
1,210 
1,260 
1,340 
1,480 

1,770 
2,380 
8,130 
4,730 
6,680 
8,780 


Apr. 


11,400 
13,200 
14,800 
16,800 
19,000 

19,700 
19,400 
20,200 
17,300 
16,100 

15,200 
14,400 
13.400 
12,300 
11,400 

10,700 
9,940 
9,260 
8,440 
7,900 

7,680 
7,520 
7,800 
7,150 
7,150 

7,000 
6,850 
6,700 
6,720 
6,760 


May. 


6,780 
6,680 
6,700 
6,700 
6,700 

6,680 
6,490 
6,280 

6,660 
5,880 
6,0S0 
4,790 
4,660 

4,460 
4,340 
4,140 
4,020 
3,900 

8,840 
8,720 
8,600 
8,640 
8,420 

8,860 
3,300 
8,340 
3,120 
2,940 
2,830 


June. 


2,780 
2,720 
2,610 
2,660 
2,600 

2,460 
2,460 
2,890 
2,840 
2,280 

2,280 
2,220 
2,280 
2,280 
2,220 

2,170 
2,170 
2,120 
2,120 
2,170 

2,190 
2,070 
2,020 
1,970 
1,870 

1,890 
1,770 
1,720 
1,670 
1,620 


July. 


Aug. 


824 
789 
764 
720 
720 

687 
687 
664 
664 


622 
622 
622 
691 
601 

691 
691 
691 
691 
660 

680 
680 
601 
601 


601 
473 
473 
473 
473 
473 


Sept. 


446 

420 
420 
896 
420 

420 
420 


420 
446 
473 
473 
478 

478 
601 
601 
601 
680 

601 

764 
860 
807 
807 

807 
789 
720 
687 
687 


NoTK.— Stag^Hliacharge  relation  affected  by  ioe  Nov.  11  to  Apr.  17. 
Monthly  discharge  of  Red  River  at  Grand  Forke^  N.  Dai.,  for  the  year  ending  Sept.  SO,  1917, 


Month. 


Dlioharge  In  seoand-lMt. 


If ayitntim  -  Mlnimnni.     Mean* 


Run-ott 
(total  in 
acr«-feet). 


October 

Novemoer 

I>«ember 

hnmrj 

Mmary 

Ifareh..:. 

fc::::::: 

Jane 

Jaiy 

August , 

Siptember.... 

The  year 


3,480 

3,060 

2,440 

1,390 

1,0S0 

8,760 

20,300 

6,780 

3.780 

1,520 

834 

897 


2,790 

2,390 

1,800 

1,060 

824 

920 

6,700 

2,830 

1,620 

824 

473 

806 


8,060 

3,770 

1,780 

1,330 

939 

1,760 

11,700 

4,780 

3,190 

1,180 

607 

663 


188,000 

166,000 

100,000 

76,000 

61,600 

108,000 

606,000 

394,000 

130,000 

73,600 

36,700 

83,300 


30,300 


896 


3,710 


1,960,000 


MXTSTOrKA  RIVXm  ABOVZ  WHSATOV.  KOOK. 

Location.— On  line  between  sees.  7  and  8,  T.  127  N.,  R.  46  W.,  1  mile  upstream 
from  Chicago,  Milwaukee  &  St.  Fbul  Railway  crossing,  1}  miles  northeast  of 
Wheaton,  Traveree  County,  and  8  miles  above  Lake  Traverse,  into  which  the  river 
diflchaigee. 

I>iuiirAQB  ABRA.— About  900  square  miles. 

Records  availablb.— March  23  to  September  30,  1917,  when  station  was  discon- 
tinued. June  7  to  November  30,  1916,  at  point  about  3i  miles  farther  down- 
itieam. 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


Gaoe. — Chsln  gage  attached  to  bridge;  read  by  Henry  Heggen. 

DiBCHAROE  MEASUBEMENTS. — ^Made  from  Chicago,  Milwaukee  &  St.  Paul  Railway 
bridge  1  mile  downBtream  from  gage  i  or  from  highway  bridge  just  below  railway 
bridge. 

Channel  and  control. — Bed  composed  of  clay  and  silt.  Control  not  well  defined. 
Slope  of  river  from  station  to  Lake  Traveree  ia  so  di^t  that  the  stage-dischaige 
relation  may  possibly  be  affected  by  changes  in  the  stage  of  the  lake. 

Extremes  of  discharge.— Maximum  stage  during  period,  14.7  feet  at  6  p.  m.  April 
1  (dischaige,  about  2,340  second-fieet);  minisiim  sUge,  1.16  feet  August  30,  Sep- 
tember 1,  4f  and  5  (dischaige,  about  1  second-fooit). 

AccxTRACY.— Stage-discharge  relation  probably  permenent.  Ealing  curve  ftdrly  well 
defined  below  2,500  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Rec- 
ords fair. 

Discharge  measureTnenU  of  Mustinha  River  above  Wheaion,  Minn,,  during  the  year  ending 

Sept.  SO,  1917. 


Dttte. 


Madeby- 


Oaee 
bd^t. 


D19. 

charge. 


Date. 


Made  by— 


Oase 
beight 


diarse. 


Oct.    14a 
14a 

Mar.  31 
31 

Apr.     1 


S.B.Sonl^.. 

do. 

R.  B.  Kilgore 

do. 

S.B.8oul^.. 


2.94 
2.32 
14.16 
14.24 
14.04 


81 

32 

1,780 

l,8i0 

2,300 


Apr.  1 
12 
12 

Sept.  21 
21 


B.B.8eaI«... 
R.  B.  Kilgoie 

do 

do 


FIbO. 

14.01 
0.08 
0.38 
1.33 
1.83 


2.100 


1.1 
1.1 


a  Measurement  made  at  site  of  old  gaging  station  "Mnsdnka  near  Wbeaton"  about  8|  mflet  downstream 
from  present  gage. 


Daily  discharge,  in  second-feet,  of  Mustinha  River  above  WheaUm 

ending  Sepi,  SO,  1917. 

Minn 

„  for  the  year 

Day. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1       

2,240 

2,040 

1,320 

740 

000 

630 
440 
404 
432 
404 

334 

418 
488 

400 
418 

404 
376 
870 
390 
488 

768 
768 
014 
630 
510 

630 
474 
418 
404 
446 

460 
446 
404 
348 
807 

270 
246 
222 

210 

188 

178 
169 
210 
137 
125 

117 
101 
98 
82 
7f 

76 
71 
08 
68 
52 

48 
44 

40 
86 

U 

28 
27 
23 
20 
20 

24 
27 
30 
80 
28 

27 
22 
28 
24 
21 

17 
14 
11 
0 
8 

7 
8 
9 
10 
11 

10 
10 
10 
6 
9 

2        

3                   

4        

5               

(^                  

7        

g                  

0        

10        .          

12                   

12        

13               

14        

15        

1ft          

17        

Ig          

ig        

20          

21                   

22                                 

28            

W 
125 
2M 

440 
680 
860 
204 
1,650 
1,840 

24        

25                 

25                    

27        

2g        

29                                           

30                

31                  
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JknOdfdim^mg^f^MuMtkikaRiiferahtmWhea^ 


t9t7. 
{Dciioage  trea,  900  sqnaie  miles.) 


Dfachary  lm»oon>HMit. 

Rtm-off 
(depth  in 
tnr*^^  OB 
drainage 

K*^*», 

Kaxteam. 

Uhitminn. 

llMIl. 

square 
mUe. 

]teclt9^ 

4«0 

ao 

8 

8 

8» 
334 

28 
7 

1 
1 

1 

761 

820 

150 
17.7 
3.13 
1.84 
2.00 

a884 
.806 
.177 
.020 
.0036 
.0020 
.0022 

0.28 

Awl] 

.78 

to^::::  ::::::: 

.20 

jbmi;::::::::::::::::::::::.:. ::::::.: :. 

.02 

jnly   

.004 

Aosost 

.002 

frSSnhW..                                                             

.002 

tM.fr1wBiatnm4.1- 

WXIJ>  RXOX  BZVn  AT  TWIN  ▼▲ZJ^IY,  muijbi. 

LocATKni.— In  SW.  J  aec.  22,  T.  144  N.,  R.  44  W.,  at  highway  bridge  at  Twin  Valley, 
Nonnan  County,  2  miles  a2)OTe  a  small  tributary  which  enters  from  the  right  at 
Hdbeig. 

Drainaox  absa.— 806  square  miles. 

Recordb  AVAiLABiJi.— JuBe  30, 1909,  to  September  30,  1917,  when  station  was  dis- 
continued. 

Gags. — ^Vertical  staff  giige  attached  to  pier  of  bridge,  at  left  bank;  read  by  Axel 
Johnson. 

DxscHAROB  VBASURXWSMTB. — Msdo  from  the  bridge  by  wading. 

Ghankkl  and  control.— One  diannel  at  all  stages;  bed  compoeed  of  sand  and  silt. 
Comtrol  not  well  defined.  Right  bank  high  and  wooded;  left  bank  will  be  over- 
flowed to  some  extent  at  stage  of  12  feet. 

^IXTREifss  OF  DiscRAROB.— Maximum  stage  recorded,  7.2  feet  April  3  (discharge, 
about  622  second-feet);  minimum  stage  recorded,  4.48  feet,  August  27  (discharge, 
14  second-feet). 

1909-1917:  Maxinumi  stage  recorded,  20.0  feet  at  7  a.m.  July  22, 1909  (discharge, 
about  9,200  second  feet);  minimum  open-WRter  dischaige  12  second-feet  August 
31  and  September  1, 1913;  minimum  winter  discharge  measured  by  current  meter, 
10  second-feet  February  5,  1913;  the  absolute  minimum  was  probably  less  than 
this  amount. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Regulation. — Discharge  affected  by  storage  created  by  dams  at  the  lower  end  of 
Lower  Rice  Lake,  and  at  the  outlet  of  Twin  Lakes. 

AocuRACT. — Stage-dischaige  relation  not  permanent;  change  occurred  probably 
daring  spring  when  ice  left  the  river.  Rating  curve  used  October  1  to  April  1 
well  defined  between  37  and  2,290  second-feet;  curve  used  April  2  to  September 
30  well  defined  between  20  and  3,400  second-feet.  Gage  read  to  half-tenths  twice 
daily,  except  November  21  to  March  23,  when  it  was  read  once  weekly.  Daily 
disdiarge  ascertained  by  applying  mean  daily  gage  height  to  rating  table,  except 
during  period  when  stage-discharge  was  affected  by  ice,  for  which  it  was  obtained 
by  Implying  to  rating  table  a  weekly  gage  height  corrected  for  effect  of  ice  by 
means  of  discharge  measurements,  observer's  notes  and  weather  records.  Open- 
water  records  good;  winter  records  foir. 
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Discharge  meatwrementa  of  Wild  Rice  River  at  Twin  Valley^  Minn.,  during  the  year  ending 

Sept.  30, 1917. 


Date. 

MadebT- 

^t. 

Dto- 
diarge. 

Date. 

Madeby- 

i^t. 

Di>- 
charge. 

Oct.  10 

L.  B.Dale 

Fed. 
&42 
&70 
A.  10 
6.80 
7.25 

65 

44 

48 
«47 

Aug.    1 

E-  P.  Cbandler 

4.66 

4.66 
4.60 
4.60 

**-^ 

Jan.    as 

T.M.WardweU 

do 

do 

S3 

Feb.  11a 

do 

SI 

Mar.  17a 
Apr.    a. 

do 

do 

do 

do 

31 
34 

a  loe  on  oontroL 

DaiJy  dieaharge,  in  eecond-feet,  of  Wild  Rice  River  near  Twin  Valley ,  Minn.,  for  the  year 

ending  Sept.  SO,  1917. 


Daj. 

Oct. 

Nov. 

Dec. 

Jan. 

F^b. 

Mar. 

Apr. 

M*y. 

Jane. 

July. 

Aug. 

Sept, 

1 

167 
147 
147 
167 
167 

167 
163 
167 
167 
167 

167 
167 
147 
167 
147 

167 
147 
147 
147 
143 

138 
138 
138 
147 
147 

138 
138 
138 
138 
138 
138 

143 
136 
138 
138 
138 

138 
138 
138 
138 
147 

119 
94 
87 
94 

138 

119 
110 
110 
103 
103 

90 

100 
85 
66 

70 
66 
46 

40 

40 

46 

60 
60 
70 
110 
»0 

831 
188 
280 
868 
413 
630 

530 
660 
622 
630 
660 

660 
591 
600 

471 
442 

442 
885 
358 
331 
831 

831 
331 
331 
368 
385 

399 
385 
368 
358 
858 

344 
844 
344 
344 
344 

344 
358 
331 
818 
305 

380 
380 
380 
366 
344 

333 
331 

310 
199 
199 

199 
199 
188 
188 
163 

147 
137 
134 
143 
166 

167 
167 
167 
151 
143 
137 

130 
138 
101 
101 
93 

114 
69 
09 
74 
80 

85 
83 
83 
86 
80 

77 
63 
85 
90 
85 

80 
74 
65 
77 
09 

69 
69 
65 
65 
62 

63 
55 

55 
69 
49 

48 
48 
69 
69 
56 

65 
65 

48 
64 
48 

49 
48 
48 
45 
45 

41 

48 
46 

36 
36 

U 

20 
39 

39 
35 
34 
36 
36 

29 
39 
39 
35 
36 

36 
19 
19 
19 
19 

16 
19 
34 
17 
19 

19 
19 
19 
19 
19 

14 
14 
14 
77 

77 
80 

90 

3 

90 

3 

90 

4 

85 

ft 

85 

5 

85 

7 

80 

8 

77 

9 

77 

10 

77 

11 

77 

13 

09 

13 

55 

14 

31 

1ft 

98 

10 

28 

17 

29 

18 

19 

10 

29 

30 

29 

21 

26 

33 

as 

23 

20 

24 

29 

25 

29 

26 

29 

27 

S3 

28 

S3 

20 

S3 

30 

33 

31 

Note.— Stage-diadiaige  lelatton  affected  by  loe  Nbv.  14  to  Apr.  1.  Braced  flgores  show  mean  dia- 
charge  for  period  indicated. 

Monthly  discharge,  in  second-feet,  of  WHd  Rice  River  at  Twin  Valley,  Minn.,  for  the  year 

ending  Sept.  SO,  1917. 


Month. 

IffarfxyinfH- 

Mean. 

October 

167 
147 

128 

148 

November ^    ^ . .  .  ^  ^         ^  ^ . . 

111 

December 

79l3 

Janvmry , 

68i6 

Febrtuu7 

4ao 

March 

358 
139 
09 
80 
90 

111 

April 

331 
124 
62 
30 
14 
19 

418 

mK!::::..:.::;:;:::;;::::::::;:;:::;::::::::.:::  :      :::::::: 

214 

June. a.. X 

83L6 

July 

46.9 

August 

20L9 

Sl^ember 

sas 

Theyear 

632 

14 

116 
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BiyXXJI  LAKX  nA&  DBVZL8  LAKB,  V.  DAK. 

LociLTiOM. — ^At  biologic  station  of  Univereity  of  North  Dakota,  near  Devils  Lake,  in 
Ramsey  Goonty,  6  miles  southwest  of  city  of  Devils  Lake. 

Drainaob  area. — ^The  theoretical  drainage  area  of  the  lake  is  about  3,700  square 
miles.  In  years  of  ordinary  rainfall  water  reaches  the  lake  from  only  a  small 
part  of  this  area,  most  of  which  drains  into  local  depressions  and  small  lakelets, 
where  the  water  remains  until  it  is  lost  by  evaporation.  In  1880  the  length  of 
Devils  Lake  was  35  miles  and  its  area  about  120  square  miles,  but  its  present 
area  la  probably  lees  than  60  square  miles. 

Rbooros  AVAiLABLX.-^une  8, 1901,  to  September  30, 1917  (fragmentary). 

Gagb. — Staff  gage  on  pier  at  the  biologic  station.  Zero  of  gage,  1,393.3  feet  above 
sea  level.  Previous  to  1916  staff  gages  were  placed  at  convenient  points  on  piers, 
but  it  has  been  necessary  to  renew  them  occasionally,  sometimes  every  year, 
owing  to  damage  caused  by  ice  during  the  spring  break-up.  These  gages  have  been 
reset  as  near  to  the  correct  datum  as  possible,  often  by  the  use  of  a  carpenter's 
level.  Occasionally  errors  of  0.1  foot  in  the  records  have  been  discovered  when 
accurate  checks  were  made,  but  no  larger  errors  are  likely  to  occur.  The  gage  is 
read  occasionally  by  employees  of  the  biologic  station. 

Bboulation. — ^The  lake  has  no  outlet.  The  stage  of  the  lake  shows  the  relation 
between  evaporation  from  the  lake  surface  and  the  inflow  from  the  surrounding 
country  and  gives  an  indication  whether  the  run-off  has  been  affected  by  the 
settlement  of  the  drainage  area  and  cultivation  of  the  land  surface. 

OoopxRATiON.— Records  are  furnished  by  the  North  Dakota  Biological  Survey. 

Gage  height  of  Devils  Lake  near  DevUa  Lake,  N,  Dak. ,  during  the  year  ending  Sept,  SO,  1917, 


Dste. 

b^. 

Date. 

hS^. 

Date. 

1^2^ 

8nt.9B 

7.12 

Aug.  6 *.... 

6.22 
6.19 
6.91 

Sept.  10 

6.77 

i3^5v...::::::;::::::: 

9 

Apr.16 

30 

a  About  6.9  feet. 
XXB  LAKX  BZVn  AT  THIEF  BXVEM  FALLS.  KZn. 

Location.— In  sec.  33,  T.  154  N.,  R.  43  W.,  one-third  mile  below  dam  at  Thief  River 
FaUs,  Pennington  Ck>unty,  and  1  mile  below  mouth  of  Thief  River,  which  comes 
in  from  the  right 

Drainaob  abba.— 3,430  square  miles. 

RscoRoe  AVAiLABLB.— July  2, 1909,  to  September  30, 1917. 

Gagb.— Inclined  staff  gage  located  on  right  bank ;  read  by  Dedrick  Enutson. 

DiscHABOB  MBASURBMBNTS. — ^Mado  from  cable  near  gage. 

Channel  and  control.— Gravel;  practically  permanent. 

ExTREMBS  OF  DI8CHAROB. — ^Maximum  open-water  stage  recorded,  10. 6  feet  April  10 
(dischaige,  5,060  second-feet);  minimum  open-water  s^age  recorded,  3.61  feet 
August  26  (discharge,  99  second-feet) ;  minimum  dischaige  estimated  at  97  second- 
feet  December  11,  when  river  was  frozen  over. 

1909-1917:  Maximum  open- water  stage  recorded,  12.2  feet,  April  19-21,  1916 
(disdiaige,  7,040  second-feet);  minimum  discharge  recorded,  zero,  July  17  and 
August  27, 1911. 

IcB.^-8tage-disdiaxge  relation  seriously  affected  by  ice. 

RiGULik'noN. — ^A  short  distance  above  the  station  is  a  dam  owned  by  the  Hansen  & 
Barzen  Milling  Ck>.  and  the  city  lighting  plant.  The  variation  in  load  on  the  tur- 
bines, due  to  the  operation  of  the  lighting  plant  (at  night)  and  of  the  mill  (chiefly 
daring  the  day),  caused  fluctuations  in  the  river  at  the  gage. 
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Agcuract. — Stage-diacharge  reladon  fkiily  permaaont.  Bating  curve  well  devel- 
oped between  19  and  5,600  second-feet.  Gage  read  to  half-tenthfi  once  daily. 
Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table  except 
for  period  when  stage-dischaige  relation  was  affected  by  ice,  for  which  it  was 
obtained  by  applying  to  rating  table  daily  gage  height  corrected  for  effect  of  ice 
by  means  of  discharge  measurements,  ob^^rver's  notes,  and  weather  records. 
Open-water  records  good  except  on  certain  days  when  diurnal  fluctuation  was 
such  that  one  reading  would  not  give  mean  for  day;  winter  records  fair. 

Discharge  meaturements  of  Red  Lake  River  at  TJiief  River  FallSy  Minn.y  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Made  by— 

baS^ 

Dl». 
Gharge. 

Date. 

Madeby- 

i^t. 

Di». 
charge. 

Dec  31  o 
Feb.  11* 

ITaf    IRa 

l.M.WardweU 

L.B.Dale 

FttL 
6.36 
f.8» 
5.98 
0.36 

410 
446 
876 

Apr.      1 

Tone  19 
Sept.  6 

T.M.Wardwen 

do 

E.  F.Cbandler 

Feet. 
6.11 
6.M 
5.21 
4.2t 

See.'p. 

1,600 
610 

•rfwirtwa;::::::: 

Apr.    1 

do 

an 

•  Stafe^iaefaarge  relatioo  aINotod  by  ioe. 

DaUy  dMuxrge,  in  second-feet^  of  Red  Lake  River  at  Thief  River  Falls ^  Minn.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1 

1,800 
1,300 
1,110 
1,060 
1,060 

1,060 

1,060 

1,060 

906 

906 

040 
840 
790 
1,060 
940 

940 

1,500 

1,570 

840 

890 

940 
890 
940 
840 
940 

995 
1,060 
1,060 
1,060 
1,110 
1,170 

1,170 
1,300 
1,300 
1,300 
1,300 

1,300 
1,170 
1  300 
1,230 
1,170 

605 
290 
016 
560 
640 

718 
790 
695 
696 
660 

840 
606 
006 
431 
452 

452 
462 
452 
452 
494 

615 

538 
538 
606 
638 

638 
616 
472 
606 
606 

97 
660 
606 
660 
660 

660 
660 
740 
740 
740 

740 
472 
888 
875 

857 

382 
406 
431 
418 
406 
393 

303 
431 
823 
833 
290 

258 
258 
290 
290 
323 

823 
290 
838 
290 
310 

268 
268 
268 
290 
200 

358 
390 
888 
823 
268 

268 
368 
368 
833 
823 
323 

857 
290 
857 
857 
823 

823 
290 
823 
823 
357 

838 
893 
431 
431 
473 

393 
823 
393 
431 
431 

431 
431 
898 
431 
473 

472 
472 
472 

472 
472 
478 
472 
472 

560 
605 
605 
560 
605 

606 

606 
606 

606 
660 

740 
650 
393 
472 
740 

890 
695 
840 
840 
740 

695 
660 
790 
740 
890 
940 

890 

940 

995 

1,360 

1,720 

2,110 
1,960 
3,700 
4,000 
5,060 

4,500 
4,610 
4,610 
4,200 
3,600 

2,830 
2460 
2,280 
2,280 
2,280 

3,110 
1,870 
11730 
1,570 
1,040 

1,570 
1640 
1,640 
1,500 
1430 

1,430 
1,360 
1,300 
1,300 
1,230 

1,300 
1,230 
1,300 
1,280 
1,110 

1,110 

1,060 

1,060 

996 

996 

970 
940 
840 
840 
940 

006 
940 
940 
890 
890 

890 
865 
840 
840 
840 
790 

790 
790 

765 
766 
765 

705 
790 
765 
740 
718 

096 
718 
638 
538 
615 

660 

628 
605 
650 
560 

560 
582 
606 
560 
606 

605 
560 
560 
605 
598 

582 

605 
638 
515 
660 

638 
515 
452 
472 
494 

515 
452 
452 
340 
452 

473 
472 
340 
357 
472 

412 

412 
875 
857 
375 

357 
340 
823 
823 
290 
367 

412 
306 
374 
274 
186 

274 
242 
186 
274 
266 

258 
186 
274 
242 
342 

186 
186 
212 
212 
212 

186 
242 
186 
186 
143 

99 

133 
186 
133 
312 
306 

159 

2 

258 

3 

358 

4 

133 

5 

186 

6 

150 

7 

138 

8 

as8 

0 

186 

10 

212 

11 

290 

12 

323 

13 

258 

14 

186 

15 

212 

16 

227 

17 

343 

18 

256 

19 

212 

20 

ais 

21 

374 

22 

30 

23 

24 

180 

25 

313 

26 

186 

27 

312 

186 
199 
212 

28      

29 

30 

31 

NoTB.'Stage^isoharge  relation  affeeted  by  ioe  Nor.  13  to  Apr.  8.    Gage  not  read,  dischaife  interpolated 
Oct.  30,  Apr.  19,  May  16, 27,  June  13, 22, 30,  Aug.  10, 25,  Sept.  16  and  29. 
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MotMif^kAarge^intecond'feet,  of  Red  Lake  River  at  Thkf  River  FaUi,  Mimujorihe  year 

ending  Sept.  SO,  1917, 


Month. 

Maxlmmn. 

pffTllwiiim  - 

M«ui. 

Oefater 

1,670 

1,800 

740 

431 

472 

940 

5,060 

1430 

790 

606 

413 

290 

790 
200 

& 

290 
893 
MO 
790 
616 
200 
99 
183 

1,040 
796 

Kovmbor.. 

nminbtf.                                                                      

62* 

i|imii7 

100 

F^jnuHT.  a  *      .      X     . 

ss 

^rSui:,::::::::::::::::. .:::..:.: : 

647 

April 

2,440 

1040 

663 

S^::       ::    : 

jui:::: 

wy:^::: 

436 

iSwt::::::::::: ::::::::::::::::::::::::::::::.:::::::.::;:::::::: 

223 

fioptaHlttf^                                                     

218 

Tbeyear 

6,060 

97 

726 

BSD  zjLKs  BIVX&  AT  o&ooBBTov.  mmr. 

Location.— In  sec.  81,  T.  150  N.,  R.  46  W.,  at  new  Sampson's  Addition  highway 
bridge  in  CrookBton,  Polk  County,  a  quarter  of  a  mile  b^w  dam  and  power 
house  of  GiookBton  Waterworks  Power  d  lig^t  Co.'s  plant.  No  tributaries  enter 
ka  several  miles. 

DiAiMAOE  ABBA. — 6,320  squaro  miles. 

Recobds  available.— May  19, 1901,  to  September  30, 1917. 

Gaqe. — Barrett  Lawrence  water-stage  recorder  on  right  abutment  of  bridge;  installed 
in  Septembe^911;  replaced  chain  gage  attached  to  bridge  July  1,  1909;  both 
gages  at  same  datum.  Prior  to  July  1, 1909,  gage  was  on  old  Sampson's  Addition 
bridge,  about  300  feet  farther  upstream;  this  gage  read  the  same  as  the  present 
one  at  ordinary  stages.    Gage  inspected  by  Roy  Lundahl. 

BxscHABOB  MBA8UBBMBMTS. — ^Mado  from  stoel  highway  bridge  at  gage  section. 

Channel  and  contbol. — Control  not  well  defined;  one  channel  at  all  stages;  slightly 
shifting. 

EmucMEB  OF  niscHABOE. — MaTimiim  mean  daily  stage  during  year,  from  water- 
stage  recorder,  11.9  feet  April  11  (discharge,  estimated  because  of  ice  at  control, 
about  5,320  second-feet);  minimum  mean  daily  stage,  from  water-stage  recorder, 
2.39  feet  August  30  (discharge,  78  second-feet). 

1901-1917:  Maximum  mean  daily  stage  recorded,  21.5  feet  April  17,  1916  (dis- 
charge, 14,400  second-feet).  A  minimum  discharge  of  10  second-feet  was  recorded 
by  discharge  measurement  made  January  27,  1912.  The  flow  is  controlled  to 
0uch  an  extent  that  the  minimnm  recorded  discharge  has  no  bearing  on  the 
minimum  natural  flow. 

Ici.— Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — Considerable  diurnal  fluctuation  at  tiie  gage  is  caused  by  the  operation 
of  the  power  plant  immediately  above  the  station.  The  plant  has  little  storage, 
BO  that  the  mean  monthly  flow  should  represent  nearly  the  natural  flow. 
AccuRACT. — Stage-discharge  relation  fairly  permanent  throughout  the  year.  Rating 
curve  used  well  developed  between  100  and  10,000  second-feet.  Operation  of 
water-stage  recorder  satisfactory  throughout  year  except  during  extremely  cold 
weather  when  records  are  fragmentary;  during  such  periods  readings  from  chain 
gage  were  taken.  Daily  discharge  obtained  by  applying  to  rating  table  mean 
daily  gage  hei^t  obtained  by  planimeter  from  the  gage-height  graph  except  for 
winter  period  for  ^^ch  it  was  obtained  by  applying  to  the  rating  table  the  mean 
daily  gage  height  corrected  for  effect  of  ice  by  means  of  discharge  measurements, 
obeervo^s  notes,  and  weather  records.  Open-water  records  excellent;  winter 
records  subject  to  error. 
OeilO*— 19— WSP455 3 
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Discharge  measurements  of  Red  Lake  River  at  CroolsUmf  Minn.,  during  the  year  endmg 

Sept.  SO,  1917, 


Date. 

Madeby- 

h^^. 

DIs- 
chanEe. 

Date. 

Made  by— 

bei^. 

Dto- 
Gfaarge. 

Oct.     9 

E.  F.  Chandler 

Feet. 
5.33 
5.40 
5.11 
5.40 

See.'ft. 

Mar.  17« 
Apr.    2« 
Ju>    9 
Aug.    2 

T.M.  WardweU 

do.. 

IT.  F.Chandlw. .. 

Feet. 
ft.  90 

10.50 
4.07 
3.22 

*--iih 

Deo.  28a 
Jan.     So 

T.M.  WardweU 

do 

do 

"•S? 

Feb.  12» 

do 

804 

•  Ice  at  ocotrol. 

Daily  discharge,  in  second-feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.     Nov.     Dec.      Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


1 
2 
8 
4 

5 

0 
7 
8. 
9 
10 

11 
12 
13 
14 
15. 

16 
17 
18 
19 
20. 

21 
22 
23 
24. 

25, 

26. 
27 
28, 
29 
30 
31. 


1,380 
1,380 
1,380 
1,320 
1,200 

1,260 
1,260 
1,150 
1,150 
1,200 

1,050 

1,000 

955 

910 

865 

955 
1,000 
955 
955 
955 

910 
910 
955 
1,000 
955 

1,000 
955 
1,050 
1,150 
1,200 
1,260 


1,260 
1,260 
1,320 
1,^80 
1,440 

1,440 
1,260 
1,260 
1,260 
1,200 

1,100 
910 
700 
460 


410 
490 
575 
660 
740 

820 
740 
740 
660 
660 


540 
620 
660 


540 
620 
700 
700 
820 

820 


865 
865 

660 
670 
670 
680 


690 
600 
700 
660 

421 
383 
152 
250 
340 

430 
520 
020 
610 
600 
590 


570 
560 
550 
540 
421 

421 
540 
660 
780 
560 

846 
310 
275 
290 
310 

330 
346 
846 
260 
180 

250 
310 
883 
152 
242 

242 
275 
830 
383 
400 
421 


421 
421 
620 
415 
210 

335 
460 
310 
350 


400 
421 
460 
430 
310 

383 
420 
460 
500 
480 

460 
420 
883 
421 
500 

580 
560 
640 


540 
540 
540 
540 
540 

500 
460 
421 
421 
421 

480 
540 
620 
780 
700 

580 
460 
580 
700 
660 

740 
740 
740 
820 
780 

1,000 
1,050 
1,100 
1,200 
1,500 
2)140 


2,900 
2,830 
2,760 
2,620 
2,900 

3,750 
4,070 
4,800 
4,720 
4,960 

5,820 
4,310 
4,310 
4,390 
4,390 

4,070 
3,910 
8,670 
3,200 
8,120 

2,980 
2,830 
2,600 
2,550 
2,480 

2,340 
2,280 
2,280 
2,280 
2,280 


1,880 
1,820 
1,760 
1,880 
1,880 

1,820 
1,820 
1,820 
1.090 
1,560 

1,500 
1,500 
1,600 
1,440 
1,880 

1,320 
1,320 
1,320 
1,320 
1,200 

1,260 
1,200 
1,200 
1,200 
1,200 

1,200 
1,150 
1,100 
1,100 
1,050 
1,050 


1,050 
1,050 
1,000 
1.000 
1,000 

1,000 
955 
955 
955 
955 


740 
740 
740 
740 
740 

700 
700 
700 
700 
700 


910  700 

OlQlk  700 

91V  700 

910  700 

010  700 


910 
865 
820 
780 
780 

780 
780 
780 
780 
780 

780 
780 
780 
780 
740 


700 
740 
740 
700 
700 

660 
020 
600 
580 
660 

540 
500 
460 
421 
387 
353 


824 
803 
378 
2M 
814 


824 

317 
810 
310 

806 
296 
2M 
800 


810 
821 
328 
817 
824 

846 
846 
833 
272 
223 

188 
163 
143 
112 
78 
84 


104 
119 
126 
139 

1« 
144 
W 
186 
18S 

119 
112 
100 
100 
104 

119 
133 
144 
156 
177 

180 
195 
21J 
236 
2» 

230 
239 
2» 
230 


Note.— Stage-discharge  relation  affected  by  ice  Nov.  14  to  Apr.  16.    Gage  not  in  qperatioo  Oct.  l;di»' 
charge  estimated. 


Monthly  discharge,  in  second-feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  the  yetff 

ending  Sept.  SO,  1917. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Maximum.    Minimun.      Mwrnt 


1,380 

1,440 

865 

780 

620 

2,140 

5,320 

1,880 

1,050 

740 

846 


5,320 


865 
828 
153 
153 
210 
421 
3,280 
1,050 
740 
358 
78 
96 


78 


1,090 

sn 

621 
187 

430 

737 

8,400 

809 
614 
SH 

100 
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THIBr  BIVX&  HZA&  THJBT  HIVX&  FALLS, 

LocAnoN.—In  sec.  3,  T.  154  N.,  R.  43  W.,  at  Drybrook  ford,  Pezmington  County,  6 
miles  north  of  Thief  River  Falls.  Nearest  tributary,  outlet  of  Mud  Lake,  which 
enters  in  northeastern  part  of  T.  156  N .,  R.  42  W. 

Drainagb  arba. — 1,010  square  miles. 

Rbcords  availabui.— July  1,  1909,  to  Sefytember  30,  1917,  when  station  was  dis- 
con  tinned. 

Gags.— Chain  gage  installed  August  26,  1915,  on  cantilever  timber  &»tened'  to  a 
treeoizis^t  bank.  Inclined  staff  gage,  installed  September  4, 1913,  to  replace 
old  inclined  staff  gage,  which  was  set  at  incorrect  gage  datum,  was  used  until 
August  26, 1915.    Gage  read  by  T.  H.  Risteigen. 

DiscHABGB  MEAST7RBMENT8. — ^Mado  fifom  stoel  highway  bridge  1,000  feet  below  the 
gage;  at  low  stages  made  by  wading  near  the  gage. 

Channbl  and  control. — Heavy  gravel  and  boulders;  nearly  permanent;  one 
channel  at  all  stages.    Banks  high  and  not  subject  to  overflow. 

ExTRBKES  OF  DI8CHAROB. — MaxImum  stage  recorded  during  the  year,  12.6  feet  April 
11  (discharge,  2,550  eecond-feet);  minimum  stage  3.63  feet  August  25  (discharge 
0.5  second-foot). 

1909-1917:  Maximum  stage  recorded,  14.5  feet,  April  23,  1916  (discharge,  4,080 
second-feet);  no  flow  in  October,  November,  and  December,  1910,  January, 
February,  and  December,  1911,  January  and  February,  1912,  and  February,  1916. 

Rboulation. — Dam  at  Thief  River  Falls  at  the  mouth  of  Thief  River,  backs  up  the 
water  in  Thief  River  for  several  miles,  but  station  is  protected  from  influence  of 
dam  by  rapids  below. 

Accuracy. — Stage-discharge  relation  nearly  permanent.  Rating  curve  well  defined 
between  0.1  second-feet  and  3,800  second-feet.  Crage  read  to  hundredths  twice 
a  day.  Daily  discharge  ascertained  by  appljring  mean  daily  gage  heights  to 
rating  table,  except  during  period  when  stage-discharge  relation  was  affected 
by  ice,  for  which  period  it  was  obtained  by  applying  to  rating  table  occasional 
gage  height  corrected  for  ice  effect  by  means  of  discharge  measurements,  observer's 
notes  and  weather  records.  Open-water  records  excellent  except  those  for 
discharge  below  10  second-feet  which  are  subject  to  error;  winter  records  subject 
to  error. 

Diicharge  meaMuremtnU  of  Thief  River  near  Thief  River  Falls,  Minn,,  during  the  year 

ending  Sept,  SO,  1917. 


Date. 

Madeby- 

Gage 

Dis- 
charge. 

Date. 

Madeby- 

hdj^t. 

Dla- 
oharge. 

Dec  ao 
Feb.  10 

T.  M.  WaidweH 

L.B.Pale 

Feet. 
4.68 
3.M 
4.05 

1.4 
0.7 

Apr.    6 
June  19 
Sept.  6 

T.M.Wardwen 

E.  F.  Chandler 

Feet. 
9.77 
4.61 
3.81 

83. 

Mar.  17 

do 

do :. 

1.6 
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DaO^  dMutrge,  in  aeamd-fiet^  c/ Tkiif  Riwer  nmr  T^  Mhm.,  for  Ae  yev 

ending  Sept,  SO,  1917. 


D.7.          ' 

Oct. 

Not.  1 

Dec     Jan.  1 

Feb.  1  Mv.  1 

Apr. 

M^. 

Jaw.. 

Jaij. 

Ai«. 

a7 

1 

244 
244 
SO 
232 

220 

208 
206 
106 
101 

100 

308 

155 
134 
134 
130 

122 

116 
108 
86 
86 

00 
00 
108 
112 
126 

140 
112 
134 
166 
180 
182 

185 
187 
182 
182 
IS2 

in 

182 

178 
178 
173 

155 
151 
130 
136 
116 

106 
07 
87 
70 
68 

61 
50 
43 
38 
31 

23 
23 
23 
25 
26 

«V> 

1 

1 
3- 

! 

1 

2 

3 

6 
10 
14 

32 

22 

126 

440 
1,370 
1,210 
1,410 
2,030 

2,560 
l^OJO 
1,740 
1,660 
1,870 

030 
8S0 
780 
710 

675 
572 
538 
472 
456 

440 
400 

870 

364 

S22 
205 
20 
256 
244 

2S1 

210 
210 
207 
183 

150 

100 

86 

77 

72 

66 
65 
65 
66 
63 

62 
58 
54 
51 
48 

46 
44 
40 
30 
30 
37 

37  ■ 

37 

37 

36 
36 

35 
35 
35 
34 
34 

35 
42 
51 
52 

40 

47 
41 
36 

28 
15 

10 
20 
21 
20 
21 

23 
24 

36 
20 

m 

20 
20 
17 
27 
32 

37 
40 

38 
34 
31 

26 
23 
21 
21 
20 

18 
14 
13 
10 
10 

I 

0 
0 
0 

8 
8 
8 
8 

7 
7 

2 

3 

4 

5 

6 

7 

8 

0 

10 

26 
26 
261 

25 

Si 

25 

201 
20 

14 
14 
10  1 
10  , 
10 

10  1 
U 
16 
16 

1 

1 

.       3l 
! 

1 
t 

1 

1 
5 

4              OlO 

4               1 
4               2 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

.8 

22      

23 

24 

25 

2B 

27 

28 

20 

30    

251      850 
25   

31 

Ji^^.r^^^^f^'^^'^^^^*^. n>^^^^  affected  by  ioe  Nor.  11  to  Apr.^  13.    Os^  not  reed  Sept.  16-10,  31-25. 


27-30,  discharge  estimated.    Braced  figures  i 


I  difldiarge  for  period  inrJiided 


Monthly  discharge^  in  $econd-feet,  of  Tkief  River  near  Thief  River  FtdU,  Minn.,  for  the 

year  ending  Sept,  SO,  1917. 


Month. 

Maximum. 

Ifinlrnnyt^ 

Mean. 

October 

306 
187 
36 

86 
23 
3 

160 

November 

100 

December 

12.7 

January  _.,,.,,.,,.,.--,-•,-,- ,  

5.0 

February         -  - - 

8.0 

M  an^ 

; :. 

4.20 

April 

822 

52 
40 
6 
0 

32 

87 

15 
7 

.5 
.7 

831 

mK:::;::::::::.: 

123 

June ,  - 

32.8 

July 

10.0 

August      

2.03 

September                         

3  55 

The  year^              .  .        

2,550 

.5 

106 

CLKA&WATSB  BIVZB  AT  VXD  LASS  FALLS,  MOnr. 

Location.— In  sec.  22  T.  151  N.,  R.  44  W.,  at  Great  Northern  Railway  bridge  at 
Red  I^e  Falls,  Red  Lake  County,  about  1)  miles  above  mouth  and  2  miles 
below  nearest  tributary,  a  stream  coming  in  from  the  left. 

Drainage  area. — 1,310  square  miles. 

Records  available. — June  18,  1909,  to  September  30,  1917,  when  station  was  die* 
continued. 

Gaoe. — Combination  vertical  and  inclined  staff  gage,  installed  September  12,  1911, 
about  half  a  mile  downstream  from  original  gage,  as  the  building  of  a  dam  caused 
several  feet  of  backwater  at  the  old  section.  New  gage  set  to  read  2.23  feet  when 
the  original  gage  read  5.83  feet,    (rage  read  by  I^eo  Steinert. 

Discharge  measurements. — ^Made  from  Great  Northern  Railway  bridge  or  by  wad- 
ing about  300  feet  below  gage. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel ;  smooth.  Control  neariy 
permanent.  Two  channels  at  low  stages,  united  at  high  stages.  Banks  hi^ 
wooded  and  not  subject  to  overflow. 
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ExTBBinn  OF  discharoe. — MaTimnm  stage  recorded  during  year,  4.4  feet  April  11 
(disdiaige,  1,080  second-feet);  miniTniim  stage  recorded,  1.84  feet,  August  21 
(dischaige  42  second-feet). 

UN)9-1917:  MaiimiiTn  dischaige  recorded  3,990  second-feet,  April  15  and  16, 
1916;  minimuin  discharge  20  second-feet,  July  4,  1911. 

Id.— Stage-dischaige  relation  seriously  affected  by  ice. 

Rbguiation.— At  low  stages  flow  is  affected  by  the  Steinert  dam,  600  feet  above  the 
gage.  The  storage  at  this  plant  is  small  and  only  a  slight  diiimal  fluctuation  is 
observable  at  gage. 

AocuaACT. — Stage-dischaige  relation  fairly  permanent.  Rating  curve  well  defined 
between  53  and  1,160  second-feet  and  fairly  well  defined  between  1,160  and  3,550 
second-feet.  Crage  read  to  tenths  twice  a  day.  Daily  dischai^  ascertained  by 
applying  mean  daily  gage  height  to  rating  curve,  except  during  period  when 
stage-dischoxge  relation  was  affected  by  ice,  for  which  it  was  ascertained  by 
applying  to  rating  table  daily  or  weekly  gage  height  corrected  for  effect  of  ice 
by  means  of  dischaige  measurements,  observer's  notes,  and  weather  records. 
Open-water  records  good  except  those  for  extreme  low  stages  which  are  fair; 
winter  records  subject  to  error. 

DMarge  meatwremenU  of  Clearwater  River  at  Red  Lake  Falls,  Minn,,  during  the  year 

ending  Sept.  SO,  1917. 


Bftte. 

M«leby- 

a 

DIs- 
diarge. 

Date. 

Madeby- 

Oace 

Dis- 
charge. 

B«e.  30a 

T.K.W«rdwell 

L  B  Date 

Feet, 
3.42 
4.60 
4.55 
«.15 
2.21 

aee.'ft. 
82 
70 
05 
450 
68 

Aug.    3 

Sept.  17 
17 

R.  l?.'>*n''l*n'.. 

Feet. 
2.27 
2.15 
2.22 
2.12 

Sec.'ft, 
85 

Feb.  1^ 

do 

do 

do 

66 

Mar.  ie< 
Apr.    40 
Au|.   S 

do. 

T.  M.Wardw«U 

E.  P.  Chandler 

82 
63 

a  loe  at  control. 


Laihf  duduxrge,  in  tecond'/eet,  of  Clearwater  River  at  Red  Lake  Falls,  Minn.,  for  the 
year  ending  Sept.  SO,  1917. 

D»y. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

J 

101 
120 
120 
120 
110 

101 
101 
85 
78 
72 

72 
78 
85 
85 
85 

.     93 
101 
101 
101 
101 

120 
120 
142 
142 
142 

142 
131 
120 
101 
110 
120 

120 
120 
101 
101 
101 

85 

85 
78 
72 
72 

72 
46 

45 

40 
60 

70 

70 

,     70 

65 
290 

740 

1,080 

1,000 

895 
700 

556 

529 

529 
476 
476 

450 
425 
425 
425 
425 

425 
400 
376 
376 
425 

476 
876 
376 
291 
291 

270 
251 
251 
251 
219 

219 
219 
219 
219 
261 

251 
251 
219 
173 
138 

138 
138 
116 
116 
116 

116 
127 
138 
138 
138 
127 

116 
116 
116 
116 
99 

99 
99 
91 

84 
84 

84 
91 
99 
91 

84 

72 
72 
84 
84 
84 

84 
72 
72 
72 
72 

67 
62 
67 
72 
67 

62 
62 
62 
62 
72 

67 
72 
77 
91 

84 

72 

84 
84 
72 
72 

67 
62 
62 
55 
55 

55 
55 
55 

48 
48 

51 
55 

62 
72 

84 
84 

84 
72 
72 
67 
62 

02 
62 
62 
62 
72 

72 
72 
72 
72 
72 

07 
67 
48 
48 
45 

42 
42 
4S 
45 
42 

42 
42 

48 
45 
42 
48 

51 

2 

55 

3 

62 

4 

55 

s 

55 

6 

62 

7 

67 

8 

72 

9...      . 

72 

10 

72 

11 

62 

12 

67 

13 

62 

U 

62 

U 

62 

W. 

67 

17 

77 

1« 

84 

19 

84 

X 

84 

a 

84 

22 

77 

a '■' 

72 

M 

72 

2S 

77 

» 

84 

r 

84 

3S 

84 

29....^: 

ao 

72 
62 

31 ■ 

HoTi..-Stage-di9cbarge  zelatlon  affected  by  loe  Nov.  12  to  Apr.  10.    Braced  figures  show  mean  dis- 
<>>^  lor  period  inofaided. 
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Monthly  difchargef  in  second- feet,  of  Clearwater  River,  at  Red  Lake  FalU,  ifmi.,  for 
the  year  ending  Sept,  SO,  1917, 


Hooth. 

iftfihnnin, 

Ifean. 

October 

142 
120 

72 

106 

November 

6L9 

Peoembw 

57.1 

Jtimiaiy 

70.0 

February 

70.0 

UftToh  /                                                                      

100 

April 

S7« 
116 
«2 
48 
42 
61 

ff3f 

^:::::::::::::::::::::::::::::::::::. :.:::.:::::.:::::::. ::::::::: 

476 
11« 
91 
84 
84 

214 

June. .,...,...,..                     .  

8S.7 

July 

66.6 

Aufni*t - ...  - - - ^ . . . . , , 

56.0 

September 

Tao 

The  year  

133 

1 

B08EAV  BIVZB  AT  CABIBOV,  IHXV, 

Location. — ^In  sec.  34,  T.  164  N.,  R.  45  W.,  at  steel  highway  bridge  in  Oaiiboa, 
Kittson  County,  1  mile  south  of  international  boundary  and  3  miles  upstream 
from  crosEdng  of  boundary  line  by  river. 

Drainagb  arba. — 1,340  square  miles. 

Records  available. — ^April  1  to  October  6,  1917,  when  station  was  discontinued. 

Gaob. — Chain  gage  fastened  to  downstream  handrail  of  bridge,  60  feet  from  left  abut- 
ment; read  by  James  A.  McKibbin. 

DiscHAROB  MBA8URBMBNT8. — ^Mado  from  highway  bridge. 

Channel  and  control. — Channel  is  artificial,  of  trapezoidal  cross-section,  about  100 
feet  wide  and  10  feet  deep.  Bed  composed  of  hardpan,  with  few  scattered  large 
boulders.    Stage  of  zero  flow,  bottom  of  channel,  gage  hei^t  about  3.0  feet. 

EzTRBMBS  OF  DISCHARGE. — MaTimum  Stage  recorded  during  period,  9.4  feet  April 
17  and  18  (discharge,  1,370  second-feet);  minimum  stage,  3.15  feet  September  29 
(dischaige,  about  4  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions. — ^No  diversions  involving  storage  or  loss  of  water.  A  channel  about  3) 
miles  long  was  dredged  some  years  ago  from  a  point  about  4  miles  above  the  sta- 
tion to  a  point  1  mile  below.  At  a  stage  of  about  6.0  feet  water  flows  in  this 
channel  and  must  be  measured  and  included  in  all  measurementa  of  main  channel. 

Regulation  . — ^Nona 

Accuracy. — Stage-discharge  relation  probably  permanent.  Rating  curve,  based  on 
two  discharge  measurementa  and  by  use  of  Kutter  formula,  only  fairly  well  defined 
between  5  and  1,200  second-feet.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table,  except  during  period  when  stage-discharge 
relation  was  affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table 
mean  daily  gage  height  corrected  for  effect  of  ice  by  means  of  dischai^  meas- 
urements, observer's  notes,  and  weather  records.    Records  ftiir. 

Discharge  measurements  of  Roseau  River  at  Caribou,  Minn,,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

0%ge 
heiibt. 

DIs- 
ofaarge. 

Date. 

Ifadfiby- 

^u 

Di». 
cfaaisew 

Apr.  »» 
10a 

T.M.Wardwen. 

do 

Feet. 
7.30 
7.97 

396 

Apr.  28 
Sept.  5 

T.M.WardwelL 

E.  F.  Chandler 

Feet.' 
7.96 
3.30 

-fe 

a  loe  at  cootroL 
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IkQif  dMuaye,  m  Mecondrfeet^  of  Ro$eau  River  at  Caribou, 

to  Oct.  6, 1917, 

Mxw^,, 

forihe 

period  Apr,  1 

Day. 

Apr. 

May. 

Jtine. 

July. 

Aug. 

Sept. 

Oct. 

1 

113 
126 
154 
184 

2ia 

233 

350 
250 
824 
406 

44» 
564 
616 
666 
1,090 

1,200 

1,370 
1,360 
1,200 

1,120 

1,060 

1,020 

988 

956 

925 
804 
894 
864 
935 

1,090 

1,160 

805 

776 

n6 

720 
720 
666 
666 

614 

589 
664 

516 
516 
470 

448 

426 
884 
844 
824 

806 
269 
233 
200 
176 

162 
147 
100 
64 

27 
9 

20 
176 
94 
76 
66 

66 
49 
44 
89 
36 
81 
40 
49 
44 
54 

72 
88 
82 
76 
66 

54 
64 
49 
49 
44 

44 

49 
65 
54 

88 

88 
94 
100 
88 
88 

100 
82 
76 
76 
72 

72 
66 
60 
60 
54 

64 
54 
49 
44 
44 

40 
40 
35 
31 
27 

27 
27 
31 
31 
27 
27 

27 
24 
24 
24 
24 

24 
20 
20 
17 
17 

17 
20 
20 
24 
24 

24 
27 
27 
20 
12 

14 
20 

24 
27 
85 
35 
27 

17 

14 
60 

65 
54 
37 
24 
12 

6 

2 

7 

1 

9 

4 

12 

5 .                    

14 

6 

17 

8 

9 

10 

11 

12 

13 

14 

U 

10 

17 

18 

n 

30 

21 

22 

23 

24 

25 

11 

27 

21 

2» 

30 

& 

Non.— 6tae»-di8cliarge  relation  affected  by  ice  Apr.  1-14. 


Monthly  di9charge,  in  second-feet ^  of  Roseau  River  at  Caribou^  Jtftnn., 

Sept.  30,  1917. 

for  the  year  ending 

Month. 

Maximum. 

Mean. 

April 

1,370 
1,160 
176 
100 
27 
66 

113 

9 

20 

27 

6 

4 

720 

mI^:.                                              ::::::: 

460 

Jaw :....: :..:.::::::::::::: 

60  6 

July 

56  9 

Aagut 

17  1 

Scptembflr 

17  7 

MOUSE  BIVZB  AT  MUTOT,  V.  DAK. 

Location. — ^At  Anne  Street  footbridge,  northeast  of  Great  Northern  Railway  round- 
house at  Minot. 

Drainaob  abea. — 8,400  square  miles. 

lUooBOS  availablb.— May  6, 1903,  to  September  30, 1917. 

Gaqs.— Vertical  staff  attached  to  Anne  Street  footbridge  on  pier  nearest  left  bank; 
vertical  staff  for  low-stage  readings  on  same  bridge  on  pier  nearest  right  bank. 
From  1903  to  December,  1909,  gage  was  a  vertical  staff  similarly  placed  on  a  foot- 
bridge then  existing  about  20  rods  above  Anne  Street.  All  gages  at  same  datum. 
Gage  read  by  Ephraim  Ck)x. 

DiscHAROB  MBAsuBEMBNTs.— Made  from  Anne  Street  bridge  or  by  wading  a  few  rods 
below  the  dam  at  the  Soo  Railway  water  tank. 

fHAKXBL  AND  CONTROL. — ^Bod  composed  of  clay  and  silt;  nearly  permanent.  Capac- 
ity of  channel  at  high  stages  changed  slightly  by  artificial  structures  or  encroach- 
ments through  the  city.  Control  is  a  5-foot  dam  of  timbers  and  loose  rock  a  mile 
below  the  gage,  at  the  Soo  Railway  water  tank;  the  dam  raises  the  water  at  the 
gage  about  3  feet  at  ordinary  low  stage,  when  the  water  just  reaches  the  crest  of 
the  dam.  Some  water  leaks  through  the  dam,  and  when  the  dischaige  of  the 
nver  is  less  than  about  8  second-feet  the  water  level  falls  below  the  crest. 
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Extremes  or  discharob. — Maximnin  stage  daring  the  year,  11.4  feet  April  29  (dis- 
chaige,  1,280  second-feet);  minimum  stage,  3.0  feet  September  28  (dischaigo, 
0.3  second-foot). 

1903-1917:  Maximum  stage  recorded,  21.9  feet  April  20,  1904  (dischaige,  12,000 
second-feet);  minimum  stage,  1.8  ^t  February  28,  1913  (dischaige,  0.1  second- 
foot). 

Ice.— ^tage-discharge  relation  only  slightly  affected  by  ice. 

DiVBRSiONS  AND  REGULATION. — ^Noue  abovo  Station,  so  far  as  known. 

AocuRACT.— Stage-dischaige  relation  not  permanent;  slightly  affected  by  changes  is 
control  and  by  ice.  Rating  curve  used  October  1  to  February  28  fairiy  well 
defined;  curve  used  March  1  to  September  30  fairly  well  defined  above  30  second 
feet.  Gage  read  to  half-tenths  once  daily.  Daily  dischaige  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good,  except  for  extreme 
low  stages,  which  are  fair. 

Diacharge  measurements  of  Mouse  River  at  Minot,  N,  Dak,,  during  the  year  ending  Sept 

SO,  1917. 


Date. 

Vade  by- 

A 

charfe. 

Deo.  38 

L.B.Dato 

Fea. 
4.38 
0.06 
4.66 

8m.-fL 

Apr.  SI 
Jidy  16 

E.F.  Chandler 

001 

do    

30.i 

Daily  discharge,  in  second-feet,  of  Mouse  River  at  Minot,  N,  Dak,,  for  the  year  endim 

Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1           

33 
23 
26 
20 
20 

20 
26 
23 
23 
26 

20 
20 
26 
23 
23 

23 
33 
26 
26 
26 

26 
23 
23 
23 
36 

26 
26 
26 
26 
26 
23 

23 
23 
23 
23 
26 

26 
26 
20 
20 
33 

83 

648 
500 
476 
476 
453 

500 
648 
506 
763 
886 

1,010 
1,060 
1,050 
1,080 
1,110 

1,140 
1,130 
1  080 
1040 
066 

034 
018 
034 
066 
1,070 

1,150 
1330 
1,250 
1280 
1,380 

1,350 
1,330 
1,330 
1,210 
1,150 

1,130 
1,130 
1,140 
1,160 
1,100 

1,330 
1,310 
1180 
1060 
050 

816 
763 
733 
683 
640 

476 
453 
400 
400 
374 

330 
303 

270 
366 
206 
353 

353 
340 
S«0 
837 
337 

340 
340 
837 
327 
237 

314 
314 
301 
314 
353 

214 
176 
188 
176 
188 

188 
176 
164 
153 
158 

143 
143 
133 
122 
113 

113 
104 
104 
06 
06 

06 
88 
88 
88 

74 

74 
61 
74 
74 
88 

74 
74 
66 
56 

45 

40 
86 
81 
81 
36 

36 
31 
28 
28 
24 
24 

21 
21 
18 
18 
18 

16 
16 
18 
21 
21 

21 
34 
34 
34 

21 

16 
11 
U 
11 

11 

0 
8 
8 

4 
1.8 

1.6 
1.3 
1.3 
1.0 
0.0 
0.8 

Ol 

2      

30 

3             

6 

0 

4    

5            

6 

7        

8 

9    

SO 

10 

3 

34 

11 

12           

13 

.  . 

14 

./,'zy.-.-- 

15 

1(J 

33 

17 

6 

0 
10 
10 
10 

30 
40 
80 
142 
140 

140 
150 
300 

350 
300 
648 

18 

43 

10 

20 

21 

22 

23 

17 

24 

8 

] 

25 

30 

26 

27 



' 

28 

' 

20 

80 

13 

4 

31 
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MoiUhfy  diaeharge  of  M<nue  River  at  Minot,  N,  Dak.,  for  the  year  ending  Sept,  SO,  1917, 


Honlh. 


Discharge  in  secood-ieet. 


ifftTiTniini-  Ifinimum.     Mean* 


Run-off 
(toUlla 
acre-lBet). 


October.... 
Novembtf. 
Dflotmbtf.. 


February. 
Mtfch..... 
An 


fc 


Jmw 
Joly. 


Angost.. 
8^»tomb( 


1,280 
1,250 

253 

113 

24 
.8 


452 

253 

113 
24 
.8 
.3 


25.8 
81.6 
82.2 
12.5 
6.4 
74,1 

912 

801 

196 
63.8 
12.9 
.5 


The  year. 


1,280 


.3 


180 


1,M0 

1,880 

1,360 

766 

290 

4,560 

64,300 

49,200 

11,600 

8,920 

798 

80 


130,000 


svaporahov  at  tthivxbsitt,  v.  DAK.i 

The  evaporation  gage  at  XJnivetBity,  N.  Dak.,  was  eetablished  April  17,  1905,  on 
a  pool  in  a  ravine  called  English  Coulee,  which  runa  through  the  campus  of  the 
UniverBity  of  North  Dakota,  immediately  west  of  Grand  Forks,  N.  Dak.,  and  2  miles 
west  of  the  Minnesota  boundary. 

The  coulee  drains  about  60  square  miles  of  very  level  prairie.  Except  for  brief 
freshets  the  flow  in  the  coulee  is  small,  varying  from  1  second-foot  or  less  to  20  second- 
feet.    In  very  dry  weather  the  water  lies  in  pools  with  scarcely  any  perceptible  flow. 

A  heavy  galvanized-iron  tank,  3  feet  square  and  18  inches  deep,  is  placed  in  the 
center  of  an  anchcn^  raft,  so  that  the  water  in  the  tank  is  at  the  same  level  as  the  water 
Borfoce  outside.  The  tank  is  filled  nearly  to  the  top,  to  a  height  precisely  marked 
by  the  pointed  tip  of  a  vertical  rod  in  the  center  of  the  tank.  Once  each  day,  after 
the  change  produced  by  evaporation  or  rainfall,  the  water  level  is  restored  to  the 
origiQal  height,  the  precise  amount  of  water  transferred  being  measured  with  a  cup  of 
sach  size  that  one  cupful  of  ¥rater  is  equivalent  to  0.01  inch  depth  in  the  tank. 

On  the  open  prairie  about  40  rods  distant  is  a  standard  rain  gage.  On  days  of  ndn- 
&dl  the  difference  (which  is  usually  small)  between  the  quantity  measured  by  the 
iiin  gage  and  the  surplus  in  the  tank  is  considered  the  total  evaporation  for  the  day. 

Observations  were  made  usually  about  half  an  hour  before  sunset.  The  temperature 
of  the  water  record^  is  the  observation  of  the  water  in  the  tank.  As  the  tank  is  made 
of  metal,  it  has  been  found  that  at  that  time  of  the  day  there  is  rarely  a  perceptible 
difference  in  temperature  reading  between  the  water  within  and  without  the  tank. 
The  temperature  of  the  air  as  recorded  is  the  mean  of  the  readings  of  the  standard 
9elf-rec<miing  maTimum  and  the  self-recording  minimum  thermometers  for  the 
preceding  24  hours. 

^  For  complete  deeoriptlon  of  this  station  and  records  ot  eroporation,  raSnfaU,  and  temparatme  for  1906 
to  1908  see  U.  S.  OeoL  Sonrey  Water-St^ply  Paper  245,  pp.  64-67, 1910. 
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The  following  table  ahowB  for  each  10-day  period  during  the  yean  ending  September 
30, 1916  and  1917,  the  groas  evaporation,  the  total  rainfall,  and  the  mean  temperataioB 
for  ibe  10  observations  of  the  water  and  of  the  air. 

Evaporation  observations  at  University,  N.  Dak,,  for  years  ending  Sept.  SO,  1916  and  1917. 


Date. 

Evapo- 
lation. 

Rain, 
fall. 

Mean  tem- 
perature 

Date. 

Evapo- 
ratkm. 

Rain- 
fall. 

Mean  tern- 

Wa- 
ter. 

Air. 

w. 

ter. 

Air. 

1915-1916. 
Oct.     1-10 

11-20 

21-31 

Nov.    1-10 

May  17-20 

20-31 

June    1-10 

11-20 

21-30 

July    1-10 

11-20 

21-31 

Aug.    1-10 

11-20 

21-31 

Sept.   1-10 

11-20 

21-30 

Jnchet. 
0.84 
.86 
1.24 
.77 
.65 
1.27 
1.70 
1.37 
1.30 
1.37 
1.90 
2.15 
2.41 
1.68 
1.86 
1.59 
1.17 
1.00 

Ineha. 

0.08 

.09 

.11 

.64 

.00 

.72 

.52 

.84 

2.17 

1.66 

1.48 

.37 

1.07 

.59 

1.91 

.57 

.29 

.83 

41 
46 
45 
87 
50 
59 
62 
64 
67 
78 
80 
77 
75 
73 
67 

**"55* 
52 

42 
48 
46 
38 
47 
56 
56 
57 
62 
74 
74 
73 
70 
66 
60 
63 
52 
49 

1916-1917. 
Oct.     1-10 

11-20 

21-31 

Nov.    1-9 

Apr.  25-30 

May     1-10 

11-20 

21-31 

June    1-10 

11-20 

21-30 

July    1-10 

11-20 

21-31 

Aug.    I-IO 

11-20 

21-31 

Sept.  1-10 

11-20 

21-80 

InAes. 

0.79 

.40 

.44 

.50 

.34 

1.07 

2.21 

1.75 

1.61 

1.67 

1.99 

1.35 

1.52 

2.07 

1.54 

1.78 

2.05 

1.38 

.66 

1.26 

InAet. 

0.06 
.31 
.27 
.00 
.61 
.23 
.00 
.00 
.17 

1.20 
.58 

2.68 
.06 
.06 
.29 

1.20 
.09 
.04 
.79 
.06 

51 
39 
36 
87 
46 
66 
66 
62 
64 
58 
62 
77 
70 
86 
64 
63 
68 
60 
60 
57 

43 
36 
36 
41 
39 
48 
58 
49 
56 
59 
62 
64 
67 
75 
61 
60 
63 
52 
60 
55 

RAINY  LAKE  AT  RAVIZR,  MOnr. 

Location.— In  sec.  30,  T.  71 N.,  R.  23  W.,  at  foot  of  Rainy  Lake  at  Ranier,  Koochich- 
ing County. 

Records  available  .—January  1, 1910,  to  September  30, 1917. 

Gage.— -Vertical  staff  gage  at  sawmill,  about  500  feet  above  the  Canadian  Northern 
Railway  bridge.  Prior  to  June  6,  1916,  a  vertical  staff  gage  in  connection  with  a 
Haskell  water-stage  recorder  on  protecting  crib  above  the  Canadian  Northern 
Railway  bridge.  For  further  information  regarding  location  and  datum  of  gages 
from  which  earlier  records  were  obtained  see  Water-Supply  Papers  325,  355,  385, 
and  405.  Elevation  of  zero  of  gage  used  during  present  year  is  488.00  feet,  referred 
to  what  is  known  as  the  Minnesota  and  Ontario  datum.  T6e  records  have  been 
reduced  to  a  gage  whose  zero  is  at  489.00  feet,  to  correspond  to  records  previously 
published. 

ExTREMBS  OF  STAGE. — ^Maximum  stage  recorded  during  year,  8.56  feet  Qjctober  1 
and  2;  minimum  stage  recorded,  1.9  feet  September  26. 

1910-1917:  Maximum  stage  recorded,  10.99  feetJime  10,  1916;  minimum  stage 
recorded,  0.85  foot  March  22, 1911. 

Regulation. — ^The  stage  of  Rainy  Lake  is  controlled  at  the  dam  and  power  plant  of 
the  Minnesota  A  Ontario  Power  Co.,  at  International  Falls,  2  miles  below  the 
outlet  of  the  lake,  water  being  stored  during  periods  of  high  run-off  and  drawn 
off  during  periods  of  low  run-off. 

Cooperation. — Gage-height  records  furnished  by  the  Canadian  Department  of 
Public  Works. 
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DaUif  gage  height^  in/eetf  ofRamy  Lake  at  RanUr,  J/mn.,  for  the  year  ending  Sept.  SOy 

1917. 


^7- 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

y^' 

June. 

July. 

Auf. 

Sept. 

1 

8.56 
8.M 
8.» 
8.48 
8.45 

8.44 
8.40 
8.38 
8.35 
8.82 

8.30 
8.27 
&26 
8.28 
8.26 

8.28 
8.30 
&31 
8.31 
8.28 

8.26 
8.22 
8.22 
8.21 
8.18 

8.20 
8.20 
&20 
&20 
8.19 

a  17 

8.18 
8.18 
8.18 
8.20 
8.25 

8.21 
8.18 
8.18 
8.20 
8.15 

8.16 
8.20 
8.20 
8.20 
8.15 

8.15 
8.15 
8.15 
8.15 
8.19 

8.17 
8.15 
8.15 
8.15 
8.20 

8.2 

8.16 

8.1 

&1 

8.1 

8.1 

8.1 

8.12 

8.05 

8.05 

8.06 
8.10 
8.10 
8.07 
8.10 

8.06 
8.10 
8.06 
8.06 
8.06 

8.06 
8.06 
8.00 
8.06 
8.06 

8.06 
8.08 
8.02 

ao2 

8.06 

8.10 
8.10 
8.10 
8.10 
8.10 
8.10 

8.10 
8.12 
8.07 
8.60 
8.00 

8.00 
8.00 
7.98 
7.95 
7.95 

7.95 
7.90 
7.88 
7.90 
7.90 

7.90 

7.85 
7.84 
7.85 
7.86 

7.84 
7.88 
7.84 
7.8S 
7.80 

7.78 
7.76 
7.76 
7.75 
7.74 
7.74 

7.78 
7.68 
7.65 
7.61 
7.60 

7.60 
7.57 
7.55 
7.53 
7.50 

7.50 
7.47 
7.44 
7.41 
7.37 

7.35 
7.31 
7.35 
7.30 
7.27 

7.23 
7.20 
7.20 
7.15 
7.10 

7.06 
7.02 
7.00 

6.96 
6.96 
6.89 
6.85 
6.77 

6.70 
6.70 
6.70 
6.60 
6.50 

6.48 
6.46 
6.45 
6.41 
6.36 

6.30 
6.25 
6.20 
6.16 
6.10 

6.05 
6.00 
6.96 
5.92 
6.80 

5.84 
6.80 
6.70 
5.65 
5.62 
5.50 

5.50 
5.44 
5.40 
5.33 
5.28 

5.21 
5.16 
5.14 
5.10 
5.06 

4.90 
4.90 
4.85 
4.80 
4.70 

4.78 
4.73 
4.70 
4.70 
4.70 

4.70 
4.70 
4.71 
4.70 
4.72 

4.70 
4.70 
4.70 
4.70 
4.70 

4.69 
4.68 

4.71 
4.73 
4.73 

5.21 
6.16 
5.14 
5.10 
5.06 

4.90 
4.90 
4.70 
4.70 
4.70 

4.70 
4.70 
4.66 
4.65 
4.70 

4.67 
4.65 
4.65 
4.60 
4.56 

4.55 

4.60 
4.56 

4.54 
4.52 
4.48 

4.46 
4.44 
4.45 
4.44 
4.43 

4.40 
4.35 
4.34 
4.32 
4.35 

4.28 
4.10 

^l 

4.23 

4.30 
4.35 
4.40 
4.40 
4.35 

4.30 
4.30 
4.28 
4.24 
4.35 

4.20 
4.15 
4.15 
4.15 
4.15 

4.10 
4.16 
4.12 

4.06 
4.05 

i% 

8.98 

8.98 
8.95 
8.90 
8.88 
8.90 

3.88 
3.82 
8.76 
3.76 
3.74 

3.72 
3.75 
8.70 
8.64 
3.65 

3.60 
8.55 
8.55 
8.55 
3.60 
8.45 

8.42 
8.38 
8.33 
3.20 
8.25 

3.25 
8.28 
8.25 
3.23 
3.10 

8.06 
8.06 
8.00 
2.90 
2.85 

2.90 
2.87 
2.86 
2.82 
2.77 

2.70 
2.65 
2.65 
2.65 
2.62 

2.65 
2.60 
2.55 
2.56 
2.49 
2.46 

2.44 

2 

2.42 

3 

2.42 

4 

2.42 

5 

2.40 

• 

2.87 

7 

2.35 

8 

2.36 

9 

2.30 

10 

2.90 

U 

2.17 

12 

2.22 

U 

2.25 

u 

2.22 

15 

2.20 

W 

2.17 

17 

2.15 

18 

2.10 

19 

2.06 

20. 

2.10 

21 

2.07 

22 

2.06 

23 

2.10 

91 

2.00 

2S. 

1.92 

26 

1.90 

27 

2.00 

28 

2.02 

29 

2.00 

10 

2.02 

ai 

0  Oage  not  read  owing  to  wind. 

HOTB.— Oac»  helots  referred  to  the  same  frage  datum  as  those  previously  published  in  water«upply 
papefs  oootainlng  records  for  this  drainace  basin. 

&AIHY  BIVZB  AT  OTTZmVATIOVAL  FALLS,  MZn. 

Location. — ^In  sec.  34,  T.  71  N.,  R.  24  W.,  at  dam  and  powerhouse  of  Minneeota  St 
Ontazio  Power  Co. 

Dbainaob  absa. — ^14,600  squaie  miles. 

Records  availablb.— March  1,  1907,  to  September  30,  1917. 

Dbbchabob. — ^Determined  by  Canadian  Department  of  Public  Works  from  power- 
house records. 

ExTBBMBS  OT  piscHABQB.— Maxjmum  daily  discharge  during  year,  12,700  second-feet 
April  13;  minimum  daily  discharge,  1,450  second-^t  December  5. 

1907-1917:  Maximum  daily  discharge,  37,300  second-feet  June  7,  1916;  mini- 
mum discharge,  431  second-^et  April  21, 1909. 

WiNTEB  FLOW. — Detenuinod  from  power-house  records. 

Rboulation.— Except  during  periods  of  high  discharge,  the  flow  is  completely  regu- 
lated at  the  dam  and  power  plant  of  the  Minneeota  St  Ontario  Power  Co.  The 
plant  is  run  on  a  24-hour  basis,  so  that  except  on  Sunday  the  flow  is  fairly  uniform; 
it  is  in  Jbct  much  more  uniform  than  the  natural  flow,  use  being  made  of  the 
storage  capacity  of  Rainy  Lake,  which  has  an  area  of  about  344  sqiuure  miles., 

CoopBBATiON. — ^Estimates  of  flow  through  the  power  house  are  furnished  by  the 
Canadian  Department  of  Public  Works. 
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Daily  di$eharge,  in  seoond-feety  of  Rainy  River  at  IntematioTial  FatU^  iftnn.,  for  the  year 

ending  Sept,  SO,  1917, 


Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


JUXM. 


July. 


Aug. 


Sept 


1. 
2 
3 
4. 
5. 

0. 
7. 
8 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
26. 

2«. 
27. 
28. 
29. 
80. 
81. 


11,800 
10,800 
12,100 
11.400 
U,000 

11,100 
11.000 
9,960 
10,300 
11,300 

11,800 
11,300 
11,300 
11,300 
9,870 

10,000 
11,300 
11,300 
11,300 
11,300 

11,300 
10,300 
9,680 
11,300 
11,300 

11,300 
11,300 
11,300 
9,740 
9,960 
11,300 


11,300 
11,300 
11,300 
11,300 
9,660 

0,460 
11.000 
11.100 
11,100 
11,000 

11,100 
8,730 
9,020 
11,000 
11,300 

11,300 
11,300 
10,900 
8,880 
8,450 

11,300 
8,160 
6,610 
9,660 
9,440 

7,380 
10,400 
10,900 
10,700 
10,600 


10,600 
10,700 
6,760 
9,690 
10,700 

10,700 
10,700 
10,700 
10,700 
9,360 

8,340 
10,700 
10,900 
10,700 
10,700 

10,700 
6,700 
9,060 
10,300 
10,300 

10,600 
10,800 
10,800 
9,600 
1,460 

7,810 
10,200 
10,600 

9,028 
10,700 

7,640 


8,730 
10,800 
10,800 
10.900 
10,800 

10,900 
10,000 
9.150 
10,800 
10,800 

10,900 
10,900 
10,800 
7,940 
9,470 

10,900 
10,800 
10,800 

0,700 
8,400 
11,900 
10,800 
10,800 

10,700 
10,500 
9,610 
9,800. 
10,700, 
10,800i. 


10,700 
10,800 
10,700 
8,360 
9,330 

10,800 
10.800 
10.800 
11.000 
10,700 

8,130 
9,930 
10,800 
10,700 
10,8pO 

10,800 
9,220 
7,830 
9,760 

10,700 

10,600 
10,800 
10,800 
10,800 
7,960 

9,690 
10,700 
10,600 


10,800 
10,700 
10,600 
8,610 
8,960 

10,600 
10.600 
10,600 
10,700 
10^700 

8,470 
9,180 
10,600 
10,600 
10,600 

10,400 
10,400 
9,320 
9,400 
10,400 

10,600 
10.400 
10,300 
10,400 
8,260 

0,120 
10,400 
10,600 
10,400 
10,400 
10,400. 


8,980 
9,640 
10,600 
10,400 
10,600 

10.400 
10,400 
8,800 
9,170 
10,400 

10,400 
11,600 
12,700 
12,600 
8,940 

9,330 
10,600 
10,600 
10,600 
10,600 

10.400 
9,160 
9,960 
10,300 
10,200 

10,300 
10,400 
10,600 
9,470 
10,100 


10.800 
10,300 
10.400 
10,400 
10,400 

9,360 
9,800 
10,400 
10,400 
10,600 

10.400 
10,400 
9,680 
9,710 
10,400 

10,700 
10,400 
10,300 
10,600 
9,080 

0,800 
10,300 
10,600 
10,600 
10,600 

10,400 
7,980 
9,730 
10,300 
10.400 
10,400. 


10,400 
10,400 
7.900 
9,660 
10,400 

10.800 
10,600 
10,600 
10,400 
9,000 

9,610 
9,960 
8,330 
7,350 
7,380 

7,830 
7,760 
6.450 
6,780 
9,640 

10,600 
10,300 
10,400 
9,850 
10,000 

10,400 
10,400 
10,100 
10,400 
10,400 


9,340 
7,080 
8,380 
7.480 
9,090 

9.970 
10.000 
8,930 
9.360 
10,000 

10,000 
9,870 
0,920 

10,000 
9,680 

9,900 
9,880 
9,960 
9,940 
9,930 

9,960 
9,200 
8,740 
9,960 
9,860 

10,000 
9,890 
9,900 
8,430 
9,780 
9,910 


9,660 
9,870 
9.080 
9,930 
6,540 

9.610 
9.880 
9,010 
9,780 
10,000 

10,100 
8,330 
9,800 

10,300 
8,060 

8,340 
8,480 
9,060 
7,750 
9,030 

8,850 
8,930 
9,050 
9,430 
9,080 

7,480 
8,660 
9,110 
8,900 
9,000 
8»900. 


8,350 
7,430 
4.360 
6.4X) 
8,400 

8,370 
8^800 
8.310 
7,800 
7,850 

8,080 
7,830 
7^140 
7,380 
7,380 

6,780 

7,100 
7,460 
7,380 
7,300 

6,930 
6,780 
6,130 
0,300 
6,320 

6,360 
6,300 

6,210 
4,060 


Monthly  diicharge,  in  second-feet,  of  Rainy  River  at  International  Falls,  Minn,,  for  the 

year  ending  Sept,  SO,  1917. 


Month. 

Vlnjmtun. 

Mean. 

October 

13,100 
11,300 
10,900 
11,900 
11,000 
10,800 
12,700 
10,700 
10,600 
10,000 
10,300 
8,400 

7,870 
5,610 
1,460 
7,940 
7,830 
8,260 
8,890 
7900 
6,450 
7,080 
5,640 
4,060 

10,900 

November 

10.100 

P«»mbw.                                              

l^fiiO 

Jannary . , ,   , , 

10,400 
10,300 

Fehmary  -  -  - 

MtF* 

10,100 

April 

io,aoo 

liK!                                                         .......  .. 

10.300 

jJS::;:::::::::::::::::::::::::::::::::::::::::::::::::::. .::.:.:...: 

9,420 

July 

9,490 

AUfnUt                                                                         .         ,        r    .   .        -    ,    ,    .    -    r T r 

9,040 
6*980 

September 

The  year 

12,700 

1,460 

9,710 

NoTK.~Monthly  and  yearly  discharge  computed  by  engineers  of  the  United  States  Geological  Survey 
from  daily-discharge  record  furnished  by  the  Canadian  Department  of  Public  Works. 

KAWI8HZWX  BXVXB  HXAB  WIHTOV.  MIHA. 

Location.— In.  see.  20,  T.  62  N.,  R.  11  W.,  in  a  pond  above  lower  dam  of  St  Croix 
Lumber  Co.  at  Eawishiwi  Falls,  500  feet  above  Fall  Lake,  3,000  feet  below  Garden 
Lake,  near  western  line  of  Lake  County,  2)  miles  east  of  Winton,  8t  Louis 
County. 

Drain  AG  B  area. — ^1,200  square  miles. 

Records  available.— June  21,  1905,  to  Jime  30,  1907;  and  October  14,  1912,  to 
September  30, 1917. 
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Gage.— Stevens  water-etage  recorder  installed  the  last  part  of  September,  1912,  at  a 
point  just  above  rig^t  end  of  dam.  Well  was  attached  to  timberB  bolted  to  the 
vertical  rock  wall  of  the  li^t  bank  of  the  rivor.  Auxiliary  staff  gage  was  also 
attached  to  one  of  these  tunbers.  The  gage  shelter  was  supported  by  timberB 
which  were  bolted  to  the  horizontal  portion  of  the  rock  wall  above  all  possible 
hi^wster.  On  May  27, 1913,  the  Stevens  was  replaced  by  a  Friez  water-stage  re- 
corder. During  the  hig^  water  of  June,  1914,  the  well  together  with  the  float  and 
weight  were  carried  away  by  logs.  At  this  time  a  concrete  well  was  installed  by 
the  International  Joint  Commission  a  little  below  the  dam  and  outside  the  river 
channel,  and  connected  with  the  pool  above  the  dam  by  a  pipe  through  the  dam. 
The  gage  was  repaired  and  9gain  put  in  operation  about  July  1 ,  1914.  Both  water- 
stage  recorders  refer  to  the  same  datum. 

DiscHABGE  MEA8URSMEKT8. — ^Mado  from  cablo  about  1,000  feet  above  gage. 

Ca&inrBL  AND  CONTROL. — ^At  the  gage  the  river  flows  through  a  small  deep  pool  formed 
by  a  timber  dam  without  openings,  which  constitutes  the  control  and  is  x>erma- 
nent  unless  the  dam  is  destroyed  or  alterations  are  made  in  the  crest.  About 
200  feet  above  the  dam  is  a  decided  falls.  Banks  not  overflowed  in  the  vicinity  of 
the  gage.  At  the  measuring  section  the  bed  of  the  stream  is  rock  and  bowlders; 
rough;  current  swift  except  at  low  stages. 

ExTREHBS  OF  DiflCHAHGB.— Maxjmum  stage  recorded  during  year,  5.25  feet  8  p.  m. 
June  20  (discharge,  3,140  second-feet);  minimum  discharge  recorded  17  second- 
feet  April  17. 

1905-1907  and  1912-1917:  Maximum  stage  recorded,  7.2  feet  April  30  and  May 
7, 1916  (discharge,  5,370  second-feet) ;  no  flow  August  24, 25, 30, 31,  and  September 
1, 1915,  August  6  and  8, 1906,  and  April  23,  24,  and  26,  1907. 

Ice.— Stage-discharge  relation  not  seriously  affected  by  ice;  open-channel  rating 
curve  assumed  applicable.  The  operation  of  the  water-etage  recorder  is  affected 
by  ice,  and  the  flow  from  December  to  March,  which  is  very  constant  during  this 
part  of  the  year,  is  computed  from  weekly  reading  of  the  staff  gage. 

Regulation. — ^The  St.  Croix  Lumber  Co.  has  a  dam  at  the  outlet  of  Garden  Lake  to 
control  the  level  of  water  in  that  lake  and  store  water  to  be  used  in  driving  logs 
over  the  stretch  of  rapids  between  Garden  and  Fall  Lakes.  This  dam  is  capable 
of  holding  the  water  in  Garden  Lake  about  7  or  8  feet  above  its  natural  level  at 
low  water  before  water  will  flow  over  the  gates.  When  the  water  in  Garden  Lake 
is  held  at  a  high  stage  the  elevation  of  water  is  considerably  higher  in  Farm  Lake, 
and  it  is  understood  that  the  elevation  of  the  surfoce  of  White  Iron  Lake  is  some- 
what affected  by  the  stage  of  Garden  Lake.  Ihuing  the  log  driving  season, 
April  to  November,  the  water  in  Garden  Lake  is  held  to  the  elevation  of  the  top 
of  the  gates  practically  all  the  time.  In  November  some  of  the  gates  are  opened 
80  that  the  lake  is  drawn  down  to  low-water  stage,  and  remains  so  until  spring. 
The  St.  Croix  Limiber  Co.  has  a  dam  at  the  outlet  of  Birch  Lake,  which  controls 
its  elevation,  and  is  capable  of  holding  the  water  about  5  feet  above  low  water. 
This  dam  is  left  open  during  the  winter  and  iintil  the  high  water  of  the  spring 
break-up  iias  passed.  It  is  then  closed  and  the  lake  is  held  as  high  as  possible 
during  the  summer.  A  nimiber  of  low  dams  in  Stony  River  are  used  for  sluicing 
logs  off  rapids  but  create  no  large  amoimt  of  storage  back  of  them.  Large 
vdumee  of  water  are  allowed  to  pass  through  the  sluices  of  the  dam  at  the  outlet 
of  Harden  Lake  for  a  few  hours  at  a  time,  at  irregular  intervals,  when  desired  to 
drive  logs  from  Garden  Lake  to  Fall  Lake;  when  the  gates  are  closed  there  is 
only  a  slight  flow  caused  by  leakage  through  the  dam.  At  times  some  of  the 
gates  are  partly  opened  to  allow  passage  of  sufficient  water  to  prevent  flow  over 
crest  of  dam. 
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AocuKACT. — Stage-discharge  relation  permanent;  not  usually  affected  by  ice  and 
seldom  by  logs.  Rating  curve  &drly  well  defined  below  2,890  second-feet  Con- 
tinuous record  from  recording  gage  during  the  open-water  period;  weekly  gage 
readings  during  winter.  DaUy  discharge  ascertained  as  follows:  October  1  to 
December  31  and  April  17  to  May  16  from  hourly  gage  heights;  January  1  to  April 
11  determined  from  weekly  gage  heights;  May  20  to  September  30  by  the  dis- 
charge integrator.  Discharge  estimated  for  brief  periods  when  gage  was  not 
working,  or  record  fragmentary,  for  periods  shown  in  footnote  to  daily-discharge 
.  table.    Records  good  except  those  for  low  stages,  ^vddch  are  subject  to  eiror. 

The  following  discharge  measurement  was  made  by  W.  6.  Hoyt: 
September  12, 1917:  Gage  height,  1.05  feet;  discharge,  245  second-feet. 

DaUy  discharge^  in  Hctynd-feet^  of  Kawiakiwi  River  near  TFmton,  Mifm,f  for  the  year 

ending  SepL  SO,  1917. 


Day. 


Oct.     Not.     Dec.     Jan.      Feb.     Mar.     Apr.     l£ay.    June.    July.    Aug.    Sept 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11 
12. 
13 
14. 
16 

16. 
17. 
18. 
19. 
20. 

21 
22. 
23 
24 
25 

26. 
27 
28 
29 
30 
31 


855 

1,110 
875 
830 
815 

650 
980 
490 
490 
490 


1,240 

1,230 

760 

755 

745 

740 
735 
730 
725 
720 


490 

715 

490 

710 

780 

1,130 

500 

1,160 

740 

1,150 

890 

1,140 

660 

1,140 

610 

1,140 

840 

1,130 

1,080 

1,130 

1,240 

1,120 

140 

1,120 

806 

1,110 

950 

1,100 

950 

1,060 

950 
965 
1,270 
1,270 
1,260 
1,250 


540 
690 
670 
650 
630 


615 
595 
580 
566 
656 

540 
620 
505 
500 
495 

495 
495 
495 
495 
495 

495 
495 
485 
475 
470 

455 

440 
430 
425 
410 

400 
895 
890 
885 
380 
380 


»  300 


190 


\    145 


150 
150 
150 
150 
160 

150 
150 
150 
150 
160 

150 
50 
80 


146 
195 
170 
140 
136 

145 
120 
86 


70 


700 
700 
700 
766 

805 
680 
660 

710 

666 
846 
866 

1,090 
490 
906 


716 
646 
080 
790 
610 

700 
876 
800 
470 
660 

780 
760 
680 
640 
430 

806 

480 

010 

2,200 

2,890 

2,440 
2,140 
1,820 
1,130 
2,060 

2,130 
2,340 
2,120 
2,260 
2,250 


1,600 
1,650 
1,760 
1,150 
1,720 

1,840 
1,460 
1,200 
1,220 
1,450 

1,060 
1,230 
1,500 
1,680 
1,730 

1,740 
1,920 
1,840 
1,970 
1,040 

1,020 
1,140 
1,300 
1,360 
1,220 

816 
766 
630 
520 
650 
760 


480 
600 
600 
600 
600 

025 
186 
680 
605 
750 

706 
896 
1,040 
650 
750 

040 

900 

1,890 


1,170 
725 
710 
880 
726 


485 
350 
745 
850 
240 

1,120 
400 

1,290 
910 
68Q 

6fi0 
6S5 
270 
830 
600 

600 

850 
560 

740 
665 

100 
600 

105 
800 
710 

1,040 
510 
630 

1,010 
425 


i^./i«..— i^w  B»K«  rvwxuiKd,  discharge  estimated.  Apr.  12-16,  May  17-19,  Aug.  2-5, 10-26,  Sept.  16  and  16. 
Discharge  bancd  on  record  of  stage  for  leas  than  24-hoar  periods.  May  27,  June  15, 17,  July  29, 80^  Sept.  14 


Note.— No  gage  readini 

>ischarge  baflcd  on  recorc  „ ^ 

and  16.    Braced  figures  show  mean  discharge  tot  period  included* 

Monthly  discharge,  in  second-feet,  of  Kawishim  River  near  TTtnton,  Minn,,  for  the  year 

ending  SepL  SO,  1917. 


Month. 

Maximum. 

Minimum. 

Mean. 

October 

1,270 
1,240 
'615 

140 
640 
880 

830 

November 

oao 

December 

479 

January . .-.  r ...,.._.,_...-,... ^ ...,,,.,. , 

800 

February. - - 

100 

Manh  .  .                                                 

145 

Annl 

17 

84 

^:::::::: ::::      ::...: :..:.:.:::.:.:.:::.::::::: 

1,090 
8,440 
i;070 

416 

June. ...  . , ,  . ,  . 

430 
620 

1,260 

July 

"-^ 

August  . .                                                                 

September ♦ 

1.290 

190 

650 

The  year 

2,440 

17 

619 

Digi 
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YEBMIXJam  XXVXB  BSLOW  VXBMILIO V  IJkWE,  WEAM  TOWZB,  MZn. 

Location.— In  sec.  2,  T.  63  N.,  R.  17  W.,  in  St.  Loom  County,  about  100  yards  below 
dam  1^  outlet  of  Vermilion  Lake,  4  miles  above  Twomile  Creek,  which  enters 
from  the  west,  and  about  18  miles  across  Vermilion  Lake  from  Tower. 

Dbainaob  abba. — 507  square  miles. 

RsooKDS  AVAiLABLB.— May  17,  1911,  to  September  30,  1917,  when  station  was  dis- 
continued. 

Gaos.— Vertical  staff  gage  attached  to  a  tree  at  the  left  bank;  read  by  Mrs.  A.  £• 
Shivdy, 

DiscHAROB  MBASXTBBMEim. — ^From  1911-1913  made  from  a  cable  just  below  the 
gage;  from  1914-1916  made  from  a  boat  about  1  mile  below  the  gage. 

Channel  and  control. — Bed  composed  of  solid  rock  and  large  boulders.  Heavy 
faUa  a  short  distance  below  the  gage  form  permanent  control;  banks  are  not  over- 
flowed to  any  considerable  extent 

ExTREMSs  09  DiscHABGB.— Maximum  stage  recorded  during  year,  1.7  feet  October 
1-d  and  July  5  (discharge,  397  second-feet);  mimmiim  stage  recorded,  0.70  foot 
March  4-12,  April  5-6,  and  September  2S-30  (discharge  130  second-feet). 

1911-1917 :  Maximum  stage  recorded,  3.8  feet  April  29  to  May  7, 1916  (discharge, 
2,050  second-feet);  Tninimum  stage  recorded,  0.22  foot  October  1  and  2,  1914 
(discharge  60  second-feet). 

Ice.— Stage-discharge  relation  not  affected  by  ice,  owing  to  the  heavy  fall  at  Uie 
control  section,  and  to  the  proximity  to  Vermilion  Lake. 

Rbqulation. — ^At  the  outlet  of  Vermilion  Lake,  a  few  himdred  feet  above  the  gage, 
is  a  loose  rock  dam  which  is  used  to  raise  the  water  sur&ce  of  the  lake  for  aid  in 
navigation.  This  dam  has  no  gates,  but  was  repaired  on  July  19,  1912,  thus  t<x 
a  period  reducing  the  flow  below  normal.  From  April  28  to  May  10,  1914,  parts 
of  the  dam  were  removed  and  for  some  time  subsequent  the  flow  exceeded  normal . 

Accubact. — Stage-discharge  relation  permanent.    Rating  curve  well  defined.    Gage 
read  to  quarter-tenths  daily;  fluctuations  in  stage  so  gradual  that  good  results  are 
obtained  from  one  reading  a  day.    Daily  discharge  ascertained  by  applying 
daily  gage  hei^t  to  rating  table.    Records  good. 
The  following  discharge  measurement  was  made  by  R.  B.  Kilgore: 
September  13, 1917:  Gage  height,  0.88  foot;  discharge,  156  second-feet 


Daily  disduxrge,  in 

$econd'feety  of  Vermilion  River  below  Vermilion  Lake, 
Minn,  t  for  the  year  ending  SepL  SO,  1917, 

near  Tower, 

i>»y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

1 

397 
397 
397 
397 
397 
897 
378 
35S 
858 
358 
340 
321 
321 
321 
321 
321 
321 
321 
321 
321 
321 
321 
321 
358 
358 
340 
340 
840 
321 
821 
821 

321 
321 
821 
821 
821 
821 
831 
821 
304 
304 
804 
287 
287 
287 
287 
287 
287 
272 
272 
272 
257 
257 
257 
257 
257 
257 
257 
257 
257 
244 

214 
244 
244 
281 
231 
231 
231 
231 
231 
231 
231 
231 
220 
220 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
198 
198 
187 
187 
187 
187 

187 
187 
187 
187 
187 
187 
187 
187 
187 
183 
183 
183 
177 

in 

177 
171 
171 
171 
171 
167 
187 
187 
167 
167 
167 
167 
163 
158 
158 
158 
158 

158 
158 
158 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
130 
130 
130 
139 
ISO 
130 
130 
139 
139 
139 
139 

139 
139 
139 
130 
130 
130 
130 
130 
130 
130 
130 
130 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
139 
130 
139 
139 
134 

134 
134 
134 
134 
130 
130 
130 
130 
134 
134 
134 
134 
134 
184 
139 
139 
139 
139 
139 
148 
158 
171 
198 
220 
231 
231 
231 
231 
257 
272 

272 
287 
287 
304 
304 
821 
321 
321 
321 
340 
340 
340 
340 
340 
340 
340 
840 
340 
840 
831 
321 
321 
321 
321 
304 
287 
287 
287 
287 
272 
272 

272 
272 
272 
272 
272 
257 
257 
267 
257 
257 
257 
257 
257 
257 
257 
257 
257 
272 
287 
287 
304 
821 
840 
358 
378 
378 
378 
378 
378 
378 

878 
378 
378 
378 
807 
378 
378 
878 
378 
378 
378 
378 
378 
378 
358 
368 
358 
358 
358 
340 
340 
840 
840 
840 
840 
321 
321 
804 
304 
287 
287 

272 
272 
272 
257 
257 
244 
244 
244 
244 
236 
236 
231 
231 
220 
220 
220 
208 
208 
208 
208 
198 
198 
206 
208 
208 
208 
208 
208 
208 
208 
203 

208 

a 

187 

3 

187 

4 

187 

5 

187 

(k 

183 

7 

183 

8 

177 

9 

177 

H) 

171 

11 

167 

12 

167 

13 

163 

14 

168 

15...:.::::::.:. 

158 

18 

158 

17 

158 

IS 

158 

19 

153 

20 

152 

21 

148 

22 

148 

23 

144 

24 

139 

3S 

139 

»..  .. 

134 

27 

134 

28 

130 

20 

130 

30 

130 

31 
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ST7BFACB  WATER  SUPPLY,  1917,  PABT  V. 


Monthly  discharge  of  VermUion  River  below  VermUion  Lake^  near  Tower,  Mmn,,  for 
the  year  ending  Sept.  SOy  1917. 

[Drainage  area,  507  square  miles.] 


Discharge  In  aeoood-fcet. 

RoB-oir 

incnes  on 
drainage 

Month. 

■y<^T|TH^m , 

Mean. 

Per 
square 
mile. 

area). 

October 

897 
821 
244 
187 
158 
139 
272 
840 
878 
897 
272 
206 

321 
244 
187 
158 
139 
130 
130 
272 
257 
287 
196 
130 

840 

280 
218 
175 
140 
138 
163 
814 
296 
854 
226 
161 

a6B2 
.564 

.426 
.845 
.288 
.268 
.321 
.619 
.584 
.698 
.446 
.318 

0.70 

November 

.63 

Df)oeiiit}0r 

.49 

January 

.40 

Febcuary 

.30 

March 

.31 

April 

.36 

1^;:;;:::::::::::::::::::::::::::::::::::::: 

.71 

Imie. ,,^.,.,.^.,^.^.,,^ 

.66 

July 

.80 

August 

.51 

September 

.35 

The  year 

397 

130 

236 

.465 

6.30 

LITTLB  FO&X  KIVXB.  AT  UTTZJB  FO&Z;  MZn. 

Location.— In  sec.  9,  T.  68  N.,  R.  26  W.,  at  lower  of  two  highway  bridges  at  Little 
Fork,  Koochiching  County,  about  1}  miles  above  mouth  of  Beaver  Brook  and  2| 
milee  above  Big  Fork  &  International  Falls  Railway  Bridge. 

Drainage  arba. — ^1,720  square  miles. 

Records  available.— June  23,  1909,  to  September  30,  1917,  when  station  was 
discontinued. 

Gaqe. — Chain  gage  attached  to  new  steel  bridge  about  100  feet  above  the  location 
of  the  vertical  sta£f  gage  which  was  read  prior  to  March  5, 1917,  by  G.  H.  FrendL 
and  Vernon  Jamison.  Chain  gage  was  set  to  read  the  same  as  sta£f  gage  at  a  gage 
height  of  6.5  feet. 

Discharge  measurements.— Made  from  the  bridge  at  medium  and  high  stages;  at 
low  stages  made  by  wading  a  short  distance  above  the  bridge. 

Channel  and  control. — ^Bed  composed  of  sand,  gravel,  and  bowlders.  Banks  high 
and  not  subject  to  overflow.  Control  permanent  up  to  the  summer  of  1915,  but 
duiing  the  high  water  in  June  there  was  a  decided  shift. 

Extremes  of  discharge. — Maximum  stage  during  year,  18.7  feet  10  a.  m.  April  22, 
caused  by  backwater  from  a  log  jam  at  the  railroad  bridge;  maximum  discharge 
probably  occurred  April  23  (mean  for  day  estimated  at  4,460  second-feet);  mini- 
mum dischaige  (estimated  at  40  second-feet),  February  9-20. 

1909-1917:  Maximum  stage  recorded,  37  feet  April  18,  1916  (discharge,  19,300 
second-feet);  minimum  discharge,  about  40  second-feet,  September  5,  1910,  and 
February  ^20,  1917. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  permanent  since  high  water  of  June,  1915 
Rating  curve  used,  well  defined  below  5,670  second-feet  and  poorly  defined 
above  that  point.  Gage  read  to  quarter  tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table,  except  for  period 
when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  ascertained 
by  applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of  ice 
by  means  of  discharge  measurements,  observers'  notes,  and  weather  records. 
Open-water  records  good ;  winter  records  subject  to  error. 
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Diackarge  nuoiuremerUs  of  LiUU  Fork  RkHT  ^  LUUe  .Fbfib,  Minn.,  during  the  year 

ending  Sept,  SO,  1917, 


Date. 

Made  by- 

S2l 

Dto- 

Dajte. 

lbd«by- 

M&. 

Dls. 

Oct,  12 

R.  B.  KOcm 

Feet. 
7.11 
6.41 
6.26 

117 
64 

ICar.    6- 

June  27 
B9PI.17 

8.B.8aiild 

6.50 
7.5i 
6.58 

62 

Dae.  9Ba 

8.  B.SouK 

do, 

685 

Ua,  as 

do 

Ti.  B.  Filfm.......... 

146 

«  Mado  through  oomplsto  ioe  oow. 

I>(t%  diaeharge,  in  Mecond-feet,  of  IMU  Fork  River  at  Little  Fork,  Minn,,  for  the  year 

ending  Sept,  SO,  1917, 


i>«y. 


Oot.      Mot. 


Ba& 


J^      Feb.      ICar. 


Apr. 


Ifoy.     June.     Sept. 


L 
1 
1. 

4. 
5. 

«. 
7. 
8. 
». 

». 

n. 
u. 
u. 

14. 
U. 

M. 

17. 
l**. 
W. 
». 

21. 

a. 
s. 

24. 

2S. 

*. 
». 
30. 
31. 


I 


790 
766 
7B0 
722 
654 

620 
552 
518 
502 
485 

518 
552 
518 
502 
518 

486 
485 

518 
586 
664 

722 
722 
722 


722 
766 
790 
896 
932 
1,040 


1,100 
1,320 
1,890 
1.320 
1,240 

1,200 
1,160 
1,120 
1,120 
1,060 


982 

896 
860 
824 

790 
722 
688 
654 


586 

518 
518 
518 
502 

502 
502 
485 
485 

455 


425 

880 
821 
807 
821 

835 

850 
850 
335 
321 

294 
294 

307 
281 
281 

268 
281 
268 
244 
196 

167 
148 
139 
132 
124 

117 
138 
158 
148 
139 
139 


188 

130 
120 
115 
110 

106 
100 
96 
90 
85 

85 
86 
85 
86 
85 

80 
75 
70 
66 
65 

66 
66 
65 
60 
60 

60 
55 

50 
60 
50 
45 


60 
60 
60 
60 
60 

66 
66 
70 
75 
85 

90 
90 
96 
96 
109 

106 
110 
115 
115 
120 

130 
140 
150 
160 
160 

170 
170 
180 
180 
180 
186 


186 
185 
185 
185 
200 

256 

280 
280 
425 
520 

7B0 
1,080 
1.360 
1,640 
1,990 

2,190 
2,390 
2,590 
2,800 
8,020 

8,460 
8,860 
4,460 
4,400 
4,400 

3,960 
8,460 
8,410 
8,630 
3,680 


8,680 
8,560 
8,240 
2,800 
2,500 

2,490 
2,340 
2,240 
2,140 
2,040 

1,940 
1.840 
1,640 
1,500 
1,560 

1,480 
1,440 
1,860 
1,320 
1,240 

1,200 

1,160 

1,040 

968 


7B0 
756 


654 
690 


666 

518 
502 
466 

470 

470 
440 
425 
896 
380 

850 
836 

321 
807 
281 

281 
807 
885 
426 
455 

503 
620 
732 
766 
860 

790 
722 
654 
654 
654 


167 
167 
167 
158 
158 

177 

m 

167 
158 
158 

148 
139 
139 
148 
139 

130 
139 
139 
158 
158 

148 
139 
148 
148 
127 

123 

122 
122 
123 
122 


,  KoTC.— 8tag»4li9chtrso  relation  affected  by  ioe  Nov.  14-20  and  Nov.  24  to  Apr.  24.    Oago  not  read 
mj  1  to  Aug.  31;  no  determinations  of  diacbarge. 

Mon^  diBcharge  of  LitUe  Fork  River  at  Little  Fork,  Uvnn,^far  the  year  ending  Sept, 

SO,  1917. 

[Drainage  area,  1,720  square  miles.) 


Dlasharge  in  second-fee. 

Run-ofl 

fdepthin 

mcnes  on 

drainage 

area). 

Month. 

Maximum. 

lunlmum. 

Mean. 

Per 
square 
mile. 

OctotMr 

1,040 
1,330 
425 
135 
60 
185 
4,460 

860 

m 

485 

455 

117 
45 

40 
60 
185 
630 
281 
133 

658 

837 

349 

80.8 

46.6 

113 

2,040 

?680 

'500 

147 

0.383 
.487 
.145 
.047 
.037 
.066 

L19 
.978 
.391 
.066 

0.44 

NwSi.::::::::...: 

.54 

l>«onDber 

.17 

Jaimary^:::::.::;;:.... ...:... ........... 

.05 

fSS>.  ...... 

.08 

M«th!7..::.:...: 

.08 

KwVL 

1.33 

Ml?:    : 

1.13 

^ai.. .:::.:::.:.......:::.:.:...: 

.33 

SepUaAwr 

.10 

96719*— 19— W8P  455- 
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50  SURFACE  WATER  SUPPLY,  1917,  PART  V. 

UPPBB  MISSISSIPPI  BIVEB  BASIN. 
infWIB«IPPI  &ZVX&  AT  XLK  BIVER,  MZHIT. 

LocA'poN.—In  sec.  3,  T.  121  N.,  R.  23  W.,  at  highway  bridge  in  town  of  Elk  River, 
about  2,500  feet  below  mouth  of  Elk  River,  in  Sherburne  County. 

Drain AQE  area. — 14,500  square  miles. 

Records  availablb.— July  22, 1915,  to  September  30, 1917. 

Gaoe. — Chain  gage  bolted  to  the  handrail  of  the  bridge,  downstream  side,  near  right 
bank;  read  by  W.  H.  Ebner. 

Discharge  measurements. — ^Made  from  the  downstream  side  of  bridge. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  control  not  well  defined. 
Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  discharge  occurred  during  period  April  1-10, 
when  gage  was  not  read;  discharge  not  known,  although  on  basis  of  power  plant 
records  was  probably  about  34,000  second-feet  and  occurred  about  April  5;  mini- 
mum stage  3.6  feet  7.50  a.  m.  September  3  and  7  p.  m.  September  5  (dischaige, 
about  3,530  second-feet). 

1915-1917:  Maximum  stage  recorded  during  imobstructed  channel,  10.8  feet 
April  7,  1916  (dischaige,  27,000  second-feet);  minimum  stage  recorded,  3.6  feet 
at  8  a.  m.  September  3  and  7  p.  m.  September  5  (dischaige,  about  3,530  second- 
feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  dischaige  estimated  from 
records  of  dischaige  at  Coon  Rapids  power  plant,  computed  by  the  IfGnneapoIis 
General  Electric  Co.,  allowance  being  made  for  the  dischaige  of  the  Crow  and 
Rum  rivers,  entering  between  Coon  Rapids  and  the  station. 

Regulation. — Nearest  dam  above  the  station  on  the  Mississippi  is  at  St.  Cloud,  40 
miles  upstream.  An  observed  systematic  diurnal  fluctuation  at  the  gage  of  about 
0.1  foot  is  doubtless  duo  to  the  regulation  at  St.  Cloud,  but  most  of  the  effect  of 
regulation  is  equalized  before  reaching  the  station.  The  flow  of  the  river  is  con- 
trolled by  Government  dams  on  the  upper  river  for  the  purpose  of  increasing  the 
low  water  open  season  flow  in  the  interests  of  navigation. 

AccxjRACT. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Ratii^ 
curve  well  defined  between  4,620  and  12,400  and  fairly  well  defined  between  12,400 
and  26,300  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily  dis- 
chaige ascertained  by  applying  mean  daily  gage  hei^t  to  rating  table  except 
when  stage-discharge  relation  was  affected  by  ice,  for  which  period  it  was  esti- 
mated from  Coon  Creek  power-plant  records  (see  heading  "Ice").  Open  water 
records  good;  winter  records  subject  to  error. 

Cooperation. — Records  of  dischaige  at  Coon  Rapids  power  plant,  upon  which  are 
based  estimates  of  dischaige  during  the  winter  months,  furnished  by  the  Minne- 
apolis General  Electric  Co. 

Discharge  meaaitrements  of  Mississippi  River  at  Elk  River,  Minn.,  during  the  year  ending 

Sept.  SO,  1917. 

[MadebyS.B.Bool^.] 

Date. 


Apr.  12. 
June  1 . . 
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Doify  dUehargt,  in  second-feet,  of  Mi$8issipp%  River  at  Elk  River,  Minn,,  for  Ihe  year 

ending  Sept.  30, 1917, 


Day. 


Oct. 


Nov. 


Dec. 


J«n. 


Feb. 


Apr. 


May. 


Jane. 


TtOy. 


Auf. 


Sept. 


1. 

2. 
3. 
4. 
5. 

«. 
7. 
8. 
f. 

10. 

n. 

13. 

u. 
u. 
u. 

16. 
17. 
IS- 
19. 
». 

Jl. 
Z2. 
23. 
24. 
25. 

31. 

r. 

28. 
29., 
30. 

a., 


8.880 
8,880 
8,880 
8,660 
8,880 

8,500 

8,500 
8,500 
8,240 
8,240 

8,240 
7,030 
7.930 
8,240 
7,620 

7,810 
7.620 
7,310 
7.S10 
7,620 

7.260 
7,260 
7,310 
7.620 
7,620 

7.310 
7,620 
7,310 
7,310 
7,310 
7,620 


7,200 
7,310 
7,310 
7,000 
7,000 

6,400 
6,400 
6,700 
7,000 
7,000 

7.000 
6,700 
6.100 
5,800 
4,340 

4,620 
4,340 
4,620 
4,340 
4,620 

5,500 
5.  £00 
5,200 
5,800 
4,060 


5,600 


4,800 


4,600 


4,200 


4.000 


24,000 


19,100 
18,100 
16,700 
15,700 
15,400 

15.000 
14.700 
14.000 
14,000 
13,000 

15.700 
17.700 
18.400 
19,100 
19,400 

19,400 

18,800 
17.700 
17,400 
16,700 


16,000 
16,000 
16,000 
15.400 
15,000 

18,400 
12.400 
12.100 
12,400 
]A,100 

11,400 
10.800 
10.200 
0.200 
8,500 

8.500 
0,200 
8,500 
8,500 
7,620 

7,810 
6,400 
6,700 
7,930 
7,000 

6.400 
5.800 
5,500 
5,200 
6.100 
6,700 


5,800 
6,100 
5,500 
5,200 
4,620 

5,200 
5,500 
6.100 
5.800 
5,500 

5,200 
5.200 
4.910 
5.500 
5,500 

5,500 
5,200 
4,910 
5.200 
5,200 

5,500 
4.340 
4,620 
4.620 
5,500 

5.500 
5,800 
5.800 

5,500 
5.500 


5,500 
4,910 
5,200 
5.200 
6,400 

4,840 
4.620 
5,500 
6.400 
5,500 

5,500 
6,700 
5.800 
6,100 
5,800 

5,800 
4,910 
5,200 
5.800 
5,200 

5,910 
5,200 
5.200 
4,340 
4,620 

4,620 

4.620 
4.060 
4,060 
4.000 
4,060 


4.840 
4,910 
4,620 
4.620 
4,620 

4,000 
4,620 
6,400 
4,910 
4,910 

4,910 
5.500 
5,800 
5,200 
5,500 

5,800 
5,800 
5,200 
5,200 
4,620 

4,820 
4,620 
5,500 
4,910 
4,340 

4,340 
4.340 
4.340 
4.060 
4,340 
4,340 


4,340 
4,340 
8,790 
4,340 
8,530 

5,900 
4,910 
4,910 
4,620 
4,340 

4,340 
4,910 
5,500 
5,500 
5,500 

5,200 
5,500 
4.340 
6,100 
4,620 

5,500 
5,500 
5,500 
5.500 
4,910 

5,500 
5.800 
5,500 
5.500 
5,500 


Non.— Sta«»-4l8charge  relation  affected  by  ice  Nov.  26  to  Apr.  10:  dltcharge  estimated  by  comparison 
vlthrecords  of  discharge  at  Coon  Rapids  power  plant,  furnished  by  the  Minneapolis  General  Electric  Co., 
ftOoirance  bebig  made  for  the  diactuu^  oi  Crow  and  Rum  rivers,  which  enter  between  Coco  Rapids  and 
Ute  station.   Braced  flguiw  show  mean  discharge  for  periods  or  months  included. 

UorUh^  discharge  of  Mississippi  River  at  Elk  River,  Minn,,  for  the  year  ending  Sept.  SO, 

1917, 

[Drainage  area,  14,500  square  miles.] 


Disdiarge  in  second-fDet. 

BXLO-Ctt 

(depth  in 

inches  on 

drainage 

•lea). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

8,880 

7.260 

7,fi00 
5,850 
4.800 
4,600 
4,200 
4,000 
19.200 
9,820 
5.340 
5,160 
4,880 
5.020 

0.545 
.403 
.331 
.317 
.200 
.276 

1.32 
.677 
.368 
.356 
.337 
.846 

0  63 

November 

45 

Denmbv ' 

.38 

Jsnnarv i    

37 

Febfoary. 

30 

MmST^ 

32 

April 

1  47 

MS^. 

16.000 
6.100 
6,700 
6,400 
6,100 

5.200 
4,340 
4.060 
4,060 
8,530 

78 

to.::    :::::::::::::::   : 

41 

JiOr 

.41 
.30 

jiSpBt:::::::::::::::::::::::::::::::::::::::: 

Sipteinber 

80 

Theyear         .  

6,730 

.464 

6  30 
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WTliiTlBfPPI  BZVSR  AT  8T.  PA17Z«,  Mm. 

Location. — At  Chicago  Qreat  Weetem  Railway  bridge  near  foot  of  Robert  Street, 
St.  Paul,  6  miles  below  mouth  of  Minnesota  River,  in  Ramsey  County. 

Drainaoe  area. — 35,700  square  miles. 

Records  available. — ^March  1,  1892,  to  September  30, 1917.  Observations  of  stage 
begun  in  1873  by  United  States  Signal  Service  and  continued  by  United  States 
Weather  Bureau.  Many  discharge  measurements  made  proir  to  1900  by  the 
United  States  Engineer  Corps. 

Gagb. — Chain  gage  installed  May  9, 1913,  on  the  handrail,  downstream  side,  of  Chicago 
Great  Western  Railway  bridge  near  the  foot  of  Robert  Street;  read  by  employees 
of  United  States  Weather  Bureau.  From  1911  to  May  9,  1913,  the  gage  was  a 
vertical  staff  gage,  attached  to  a  piling  on  the  left  bank  of  river,  about  800  feet 
upstream  from  the  present  gage.  Prior  to  1911  a  vertical  staff  gage  on  the  Diamond 
Joe  Line  Wharf  at  the  foot  of  Jackson  Street,  about  400  feet  below  the  chain  gage, 
was  used.  The  datum  of  all  three  gages  is  the  same,  allowance  being  made  for 
the  slight  slope  in  the  river  between  them. 

DiscHABOB  HBA8X7BEHENTS.— Up  to  1915  made  from  the  Chicago,  St.  Paul,  Minneap- 
olis &  Omaha  Railway  bridge,  2  miles  above  the  station;  in  November,  1915,  and 
April,  1916,  measurements  were  made  from  the  Chicago  Great  Western  Railway 
bridge,  to  which  the  gage  is  attached.  During  1916  and  1917  measurements 
have  been  made  from  the  Wabasha  Street  highway  bridge,  about  1,000  feet  above 
station. 

Channel  and  control. — Channel  somewhat  shifting.  Control  not  well  defined. 
Banks  moderately  high;  have  not  been  overflowed  in  recent  years. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  16.2  feet  at  8  a.  m. 
April  8  (discharge,  70,200  second-feet);  minimum  dischai^ge  occurred  during  the 
period  when  river  was  frozen  over,  and  was  probably  somewhat  less  than  5,000 
second-feet. 

1892-1917:  Maximum  stage  recorded,  18.0  feet  April  6,  1897  (discharge,  80,800 
second-feet);  highest  known  discharge  occurred  July  22,  1867,  and  amounted  to 
117,000  second-feet.  Minimum  stage  recorded,  —0.9  foot  March  22,  1896  (dis- 
charge, 1,420  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  monthly  mean  flow  generally 
ascertained  from  records  obtained  by  United  States  Engineer  Corps  at  lock  and 
dam  No.  2,  below  Minneapolis,  allowance  being  made  for  the  flow  of  the  Miime- 
BOta  River.  During  winter  of  1916-17  records  of  flow  past  lock  and  dam  No.  2 
were  not  available,  and  determinations  of  flow  were  based  on  records  obtained 
from  the  St.  Anthony  Falls  Water  Power  Co.,  of  MinneapoHs. 

Rboulation. — During  extreme  low  water  regulation  of  the  flow  through  the  turbines 
at  the  nearest  dam  in  Minneapolis  may  cause  diiunal  fluctuation  of  stage  at  St. 
Paul.  Flow  is  regulated  by  •Government  reservoirs  on  the  headwaters  at  Lake 
Winnebigoshish,  Leach  Lake,  Pokegama  Lake,  Sandy  Lake,  Pine  River,  and 
Gull  Lake  to  increase  the  low-water  open-season  flow  in  the  interests  of  naviga- 
tion, but  the  effect  of  this  regulation  is  very  gradual  at  St.  Paul. 

AoouRACY. — Stage-discharge  relation  fairly  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined  throughout.  Gage  read  once  daily  to  tenths,  but  this 
reading  perhaps  does  not  represent  the  mean  daily  stage  accurately  on  account  of 
artificial  regulation  at  power  plants  in  Minneapolis;  occasional  additional  readings 
indicate  that  the  error  is  not  large.  Daily  discharge  obtained  by  applying  daily 
gage  height  to  rating  table  except  for  period  when  stage-discharge  relation  was 
affected  by  ice,  during  which  determinationB  were  based  on  flow  of  Mississippi 
Biver  at  Minneapolis  plus  flow  of  Minnesota  River.  (See  note  regarding  Ice.) 
Open-water  records  range  from  &dr  to  good;  winter  records  subject  to  error. 

Cooperation. — Gage-height  record  furnished  by  United  States  Weather  Bureaa. 
Data  upon  which  mean  monthly  flow  during  winter  periods  have  been  bioed 
furnished  by  United  States  Corps  of  Engineers. 
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DiaAarge  meaturemenU  of  MMmppi  River  at  8t,  Paul,  Minn,,  during  the  year  ending 

SepL  SO,  1917. 
[Made  bj  Sonld  and  KOgora.] 


Date. 

i^t. 

eharge. 

l>ec« 

U.05 

^i%0 

Apr.  18. 

46,700 

Datlg  diteharge,  in  Becond-feet,  of  Mistimppi  River  at  SL  Paul,  Minn.,  for  the  year  ending 

SepL  SO  1917, 


i>«y. 


Oct.     Nov.     Dec.     Jan.     Feb.     Har.     Apr.     May.    June.    July.    Aug.    Sept 


13,300 
12,800 
12,800 

4 12,800 

6 13,000 


% 12,800 

7 12,500 

8 12,200 

9 12,000 

M 12,500 


11.. 

12.. 
13.. 
U.- 
1^. 

W.. 

IT.. 
U.. 
19.. 

ao.. 


21.. 

22.. 
B.. 
24.. 
25.. 

26.. 

v.. 

2S.. 
39.. 
90.. 
U.. 


12,000 
11,800 
11,500 
11,500 
11,500 

11,500 
11,000 
11,300 
10,800 
11,000 

11,000 
11,000 
10,800 
10,600 
10,800 

11,000 
11,000 
10,800 
10,800 
10,600 
10,800 


11,000 
10,800 
10,800 
10,600 
10,400 

10,600 
9,020 
9,920 
10,100 
10,400 

9,920 
9,920 
9,920 
8,000 
7,200 

6,270 
7,200 
7,200 
7,800 
8,000 

8,910 

8,420 
8,420 
7,600 
6,450 

5,390 
0,090 
6,630 
8,000 
7,800 


7,010 
7,800 
8,000 
8,420 
8,000 

8,000 
8,630 
8,630 
7,600 
6,270 

5,730 
6,730 
5,910 


^,100 


5.100 


4,500 


4,300 


18,000 
15,500 
17,500 
19,000 


81,100 
85,000 
36,200 
41,600 
52,600 

68,000 
63,700 
08,600 
67,000 
65,300 

62,000 
58,800 
56,600 
53,400 
64,100 

51,100 
48,300 
46,200 
43,600 
42,200 

39,100 
38,500 
39,700 
39,700 
40,300 

41,000 
41,000 
40,300 
40,300 
89,700 


88,600 
87,900 
87,800 
86,700 
86,200 

85,000 
33,500 
32,000 
80,200 
29,800 

28,200 
26,700 
26,200 
23,700 
22,800 

21,000 
20,000 
19,300 
18,700 
18,100 

17,800 
16,900 
16,000 
15,500 
16,300 

16,000 
15,500 
16,200 
15,500 
15,200 
16,600 


18,100 
18,700 
18,700 
19,700 
19,200 

20,000 
21,000 
21,300 
21,300 
21,300 

21,000 
21,300 
21,300 
21,600 
22,000 

22,000 
22,000 
21,300 
19,700 
18,100 

16,800 
15,200 
13,800 
13,600 
14,100 

14,600 
16,800 
16,000 
17,200 
16,000 


17,600 
16,600 
15,800 
14,900 
14,100 

14,400 
13,600 
13,000 
12,800 
13,800 

14,100 
18,800 
13,800 
13,000 
12,800 

12,000 
11,500 
10,800 
10,400 
10,800 

10,100 
9,920 
10,100 
10,100 
10,100 

10,100 
10,400 
10,100 
9,200 
8,840 
8,210 


8,420 
7,600 
7,800 
7,600 
7,600 

7,400 

7,800 
7,600 
8,210 
8,210 

8,000 
8,000 
8,210 
8,630 
8,210 

8,000 
8,210 
7,800 
7,400 
7,600 

7,200 
7,010 
6,450 
7,010 
6,820 

6,450 
6,270 
0,270 
0,090 
6,450 
6,270 


5,910 
7,010 
6,910 
6,730 
5,730 

5,560 
6,560 
0,450 
6;  270 
6,090 

5,910 
5,910 
6,090 
6,450 
6,630 

6,680 
6,450 
6,630 
6,270 
6,270 

0,450 
6,270 
6,630 
6,630 
6,630 

6,630 
6,270 
6,820 
6,630 
6,630 


KoTiw-atage-dlseliaree  relation  affected  by  ice  Dec.  14  to  Mar.  27.    Braced  figures  show  mean  dis- 
charge for  period  included. 

MaiUhly  dMcharge  of  Miseiarippi  River  at  8t,  Paid,  Minn.,  for  the  year  ending  Sept.  SO, 

1917. 
[Drahiage  area,  85,700  square  mUes.] 


Month. 


Disdiarge  In  seoond-fBet. 


Maximum. 


Minimum. 


Per 
square 


Run-off 
(depth  Id 
incnes  on 
drainage 

area). 


Oetober... 
KoTember. , 


13,800 
11,000 
8,630 


10,600 
6,890 


Primary.. 


July.. 


19,000 
68,600 
88,500 
22,000 
17,500 
8,680 
7,010 


81,100 
15,200 
13,600 
8,210 
6,090 
6,660 


11,600 
8,630 
6,050 
6,100 
4,500 
6,840 
47,800 
24,100 
18,800 
12,100 
7,440 
6,800 


0l325 
.242 
.169 
.148 
.120 
.164 

L34 
.675 
.627 
.338 
.206 
.170 


a37 
.27 
.19 
.16 
.13 
.19 

L50 
.78 
.60 
.39 
.84 
.90 


The  year.. 


68,600 


18,900 


&01 
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OBow  wnra  rivzr  at  motley,  mxhv. 

Location. — Near  north  border  of  sec.  18,  T.  133  N.,  R.  31  W.,  at  highway  bridge  in 
Motley,  Cass  County,  about  a  quarter  of  a  mile  north  of  Northern  Pacific  Railway 
station  and  2  miles  above  mouth  of  Long  Prairie  lUver,  the  nearest  tributary. 

Drainage  area. — ^2,140  square  miles. 

Records  available.— June  10  to  November  30,  1909;  April  17, 1913,  to  September 
30,  1917,  when  station  was  discontinued.  Records  for  1909  consiat  of  dischaige 
measurements  and  gage  heights  only. 

Gaob. — Chain  gage  attached  to  upstream  handrail  of  bridge  near  right  bank,  read  hy 
S.  W.  Jacobs.  Prior  to  July  21,  1916,  gage  was  a  staff  gage  in  two  sections,  the 
lower  section  attached  to  an  old  log  bulkhead  which  constituted  the  abutment  of 
a  former  bridge,  and  was  about  20  feet  above  the  upstream  edge  of  the  bridge,  at 
the  left  bank;  upper  section  was  attached  to  an  old  piling  just  above  the  lower 
section. 

DiscHABGB  MEASUREMENTS.— Made  from  upstream  side  of  the  bridge. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  fairly  permanent. 
Banks  not  subject  to  overflow. 

Extremes  or  discharge. — Maximimi  stage  recorded  during  year,  13.2  feet  at  6 
p.  m.  April  5  when  stage-discharge  relation  was  affected  by  ice  (mean  discharge 
for  day  estimated  at  3,600  second-feet);  irinimum  open-water  stage  recorded, 
5.70  feet  August  28  and  29  (discharge,  about  270  second-feet). 

1913-1917:  Maximum  stage  recorded,  11.5  feet  April  5  and  6,  1916  (dischaige, 
9,440  second-feet);  minimum  open-water  stage  recorded,  5.70  feet  August  28 
and  29, 1917  (disdiazge,  about  270  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Regulation. — Nearest  dam  above  station  is  at  outlet  of  Lower  Crow  Wing  Lake, 
about  67  miles  above  Motley;  regulation  at  this  point  has  very  little  effect  at  the 

gage. 
Accuracy. — Stage-discharge  relation  fairly  permanent.  Rating  curve  well  defined 
between  450  and  4,790  second-feet.  Gage  read  to  quarter-tenths  twice  daily. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  the  rating 
table  except  for  period  when  stage-discharge  relation  was  affected  by  ice  for  which 
it  was  obtained  by  applying  to  rating  table  mean  daily  gage  heights  corrected  for 
effect  of  ice  by  means  of  disdiaige  measurements,  observer's  notes,  and  weather 
records.    Open-water  records  good;  winter  records  fair. 

Discharge  measuremerUa  of  Crow  Wtng  River  at  Motley,  Minn,,  during  the  year  ending 

Sept.  SO,  1917, 


Date. 

Made  by— 

hei^t. 

Dla- 
oharge. 

Date. 

Made  by— 

bei^ 

Db- 
cfaaiSB. 

Oct  81 

R.  B.  Kiteore 

Feet. 
6.00 
6.95 
7.36 
7.61 

Sec-n. 

1,050 

606 

4S9 

476 

Ape.  10 
JtmeSS 
$ei>t.l8 

R.  B.  miflcre. 

7.55 

6.  as 

6.06 

^& 

Deo.  27a 

B.B.SouW 

S.  B.SouW. 

^701 

Jan.  34^ 

do 

do 

R.  B.  K|ip>w 

5S2 

Mar.    6a 

•  Made  through  ioa. 
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DotZy  dMiarge^  m  teamd-Jeti^  of  Crow  Wing  River  at  Motley ^  Minn. ,  for  the  year  ending 

Sept.  SO,  1917. 


D^y. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

lUr. 

Apr. 

Key. 

Jme. 

July. 

Aug. 

Sept. 

1 

i^aao 
i.ago 
laoo 
laoo 

1,200 

1,»0 
1,170 
1,170 
1,110 
1,060 

tOBO 
1,050 

000 

000 

1,060 
1,060 
1,060 
1,060 

1,060 
1,060 
1,060 
1,060 
1,060 

1,060 
1,050 

000 
000 

000 

000 
030 
080 
080 
080 

090 
980 
006 
008 

030 

080 
800 
488 
680 
626 

710 
770 
770 
770 
806 

840 
840 
770 
660 
610 

836 
666 
600 

026 
660 

660 
650 
680 
680 
710 

710 
710 
710 
680 
680 

660 
650 
626 
026 
600 

600 

000 
660 
660 
666 

655 
636 
636 
686 

610 

610 
606 

610 
400 
490 
400 

610 
600 

400 
490 
490 

486 

480 
476 
470 
470 

470 
476 
480 
486 

490 

480 
470 
476 
480 
486 

490 
490 
490 
400 
486 

480 
470 
470 
470 
470 
470 

470 
470 
470 
470 
470 

470 
470 
460 
460 
460 

460 
450 
450 
460 
460 

460 
460 
470 
470 
470 

470 
470 
470 
470 
470 

470 
470 
470 

470 
470 
470 
475 
475 

475 
460 
600 
610 

6ao 

680 
650 
660 
670 
660 

600 

610 
620 
640 
660 

660 
670 
600 
700 
710 

710 

no 

710 
710 

no 

040 

1,420 
1,830 
2,440 
8,260 
8,600 

8,200 
2020 
2760 
2760 
2,600 

2,060 
1  830 
1,000 
1,560 
1,480 

1,420 
1^200 
1420 
1,020 
1,830 

2,200 
^280 
^440 
2520 
2,280 

2,200 
2,130 
1,980 
1,830 
1,900 

1,960 
1980 
1,900 
i;830 
1,760 

1,600 
1,550 
1,480 
1  420 
1,360 

1,200 
1,200 
1,170 
1,170 
1,110 

1,170 
1,110 
1,170 
1,200 
1,230 

1,170 
1110 
1060 
1060 
1,060 

000 
030 
080 
006 
006 
008 

876 
842 
842 
831 
842 

800 
810 
800 
770 
730 

760 
876 
006 
886 

800 

760 
720 
760 
711 
675 

666 

621 

612 
740 
810 

881 
740 
684 
630 
630 

621 
604 
640 
604 
406 

405 
649 
558 
658 
685 

686 

676 
567 
658 

649 

540 
681 
613 
604 
405 

468 
468 
443 
436 
422 

415 
401 
804 
880 
874 
460 

450 
450 
443 
422 
804 

880 
887 
415 
408 
387 

874 
874 
880 
880 
880 

368 

368 
868 
868 
868 

368 
368 
850 
850 
350 

350 
344 
800 
270 
810 
826 

832 

1 

332 

t 

850 

4 

832 

5 

350 

6 

850 

7 

850 

8 

850 

9 

868 

10. 

850 

11 

850 

U 

387 

13 

450 

H 

486 

15, 

504 

w. 

540 

17 

531 

IS. 

522 

19 

622 

». 

648 

n 

702 

22 

702 

23 

702 

M 

675 

as. 

675 

SB 

675 

27 

648 

28 

648 

29 

630 

ab. 

630 

IL 

NoT«.— attge  cttirhtrge  relation  eifeoCed  by  loe  Nor.  14  to  Apr.  0.    I>i8disrfe,  Sept.  17,  Interpolated. 

MorrMy  diteharge  of  Crow  Wing  River  at  Motley,  Minn.,  for  the  year  ending  Sept.  SO, 

1917. 

[Drtinage  area,  2,140  Minare  miles.] 


Discharge  In  seooDd-feet. 

ROD-Off 

dralnags 

Ifonth. 

i^iiT|imifTi, 

■■in|in^|ni  ^ 

Mean. 

Per 

square 
mile. 

area). 

October 

1,360 
000 
710 
610 
470 
040 
8,600 
1,080 
008 
621 
450 
702 

000 
468 
490 
470 
450 
470 
1,290 
908 
612 
874 
270 
832 

1,000 
771 
590 
481 
465 
608 
3.160 
1200 
765 
502 
878 
503 

0.500 
.360 
.280 
.225 
.217 
.282 

1.01 
.608 
.357 
.235 
.174 
.235 

a60 

.40 

December 

.82 

ton^l^P 

.26 

FAhrnBTT 

.28 

MrS^:::::;::::::::::. ::::::;::::::::::;::: 

.83 

Apctl 

1.18 

M^      ; 

.70 

JS;:;;:;;:       ............. . 

.40 

wy™:; :          ...         . 

.27 

Aiinrt  : :       

.20 

ftffSbw^v   : : : 

.26 

TbeTMr .  ^  t 

3,600 

270 

800 

.374 

6.08 

LOVa  PRAZBIZ  &ZVX&  VZA&  MOTLBY,  HOT. 

LoGAnoir.— On  west  line  of  sec.  19,  T.  133  N.,  R.  81  W.,  at  highway  bridge  1  mile 

8Q«ith  of  Motley  and  2  miles  above  month  of  river,  in  Morriion  Coonty. 
DiAOUOB  ABBA.— <^8  squue  mileli. 
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Rbcordb  available. — June  10,  1909,  to  September  SO,  1917,  when  station  wba  dis- 
continued. 

Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge,  near  middle  of 
stream;  read  by  Mrs.  Clem  Thompson.  Prior  to  August  9, 1916,  the  gage  was  a 
staff  attached  to  an  overhanging  stump  on  right  bank  of  the  river,  about  100 
yards  above  bridge. 

Discharge  measu&bmekts. — Made  from  downstream  side  of  highway  bridge  to 
which  gage  is  attached;  low-stage  measurements  made  by  wading  a  short  distance 
above  gage. 

Channel  and  control. — ^Bed  composed  of  light  gravel;  practically  pennanent, 
affected  by  aquatic  plants  during  portion  of  the  year;  left  bank  low,  subject  to 
overflow;  right  bank  high  and  not  subject  to  overflow. 

Extremes  or  discharge. — ^Maximum  stage  recorded  when  control  was  unobstructed, 
9.00  feet  at  8.30  a.  m.  April  6  (dischaii^,  2,540  second-feet);  minimum  dischaige 
106  second-feet  March  1-11. 

190^1917:  Maximum  stage  during  period,  15.0  feet,  April  5,  1916  detennined 
by  leveling  from  flood  marks  (estimated  dischaige,  4,280  second-feet,  allowince 
being  made  for  backwater).  A  dischaige  of  39  second-feet  was  measured  by 
current  meter  on  February  27,  1914;  absolute  minimum  probably  about  30 
second-feet. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

AocuRACT. — Stage-discharge  relation  probably  permanent  except  as  affectM  by 
ice  and  growth  of  aquatic  plants.  Rating  curve  used  October  1  to  July  30  fairiy 
well  defined  between  78  and  1,730  second-feet;  extension  above  1,730  second- 
feet  determined  from  area  and  mean  velocity  curves.  Gage  read  to  haU-tenthe 
twice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  heights 
to  rating  table;  dischaige  August  1  to  September  30,  determined  by  shifting- 
control  method  owing  to  obstruction  of  the  channel  by  vegetation.  Dischaiigc 
for  periods  when  stage-disdiar^  relation  was  affected  by  ice  ascertained  by 
applying  to  rating  table  gage  height  corrected  for  backwater  by  means  of  dis- 
charge measurements,  observer's  notes,  and  weather  records.  Open-water 
records  fair;  winter  records  subject  to  error. 

Diacharge  meaturementi  of  L<m§  Prairie  River  near  MoUey,  Minn.,  during  the  year 

ending  Sept.  30, 1917. 


Ifadaby- 


hiiii^t. 


Dfo- 
oliarge. 


Dmte. 


Ifadeby- 


Oase 


Dto- 
ohacge. 


Got.  14 
Dec  28a 
Jan.  36a 
Mar.    7a 


R.  B.  KQgore. 
8.B.8oiife.... 


.do. 
..do. 


Feet. 
6.02 
6.10 
6.30 
6.49 


130 
126 
106 


Apr.  tb 

11 

June  28 

Sept.  19 


8.B.8011I6.... 
B.  B.  Kllffore. 
8.  B.  Souk... 
R.  B.  KUgore. 


net. 

10.82 
7.46 
5.62 
6.35 


Sec^t 
1,270 

'2J8 
143 


a  Made  throosh  oomplete  ioa  oorer.         »  Open  water  at  measuiing  section;  ioe  jam  at  oantioL 
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Daify  distJutrgey  in  second-feet ^  of  Long  Prairie  River  near  Motley ^  Jftnn.,  for  the  year 

ending  Sept.  SO,  1917, 


i>»y. 


Oct. 


Nov. 


D«c. 


Jan. 


Feb. 


Mar. 


Apr. 


Ifaj. 


Jane. 


July. 


Au«r. 


Sept. 


1 
3 
3 
4 

5. 

6 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
U. 

le. 

i:. 

19. 

w. 

X). 

21. 
S. 
S. 
34. 
36. 

as. 
r. 

2B. 
3». 
30. 
31. 


680 

570 
670 

520 
4d5 
470 
470 
470 

470 
495 
630 
630 
432 

433 
423 
401 
401 
401 

401 
401 
401 
401 
401 

401 
401 
401 
840 
330 
303 


365 

3&5 
355 
365 

283 

aoo 

360 
860 
860 
340 

340 
300 
800 
800 
300 

300 
800 
800 
300 
383 

383 
383 
383 
383 


282 
800 
300 
330 
340 


840 
340 
300 
800 
330 

340 
360 
880 
360 


320 
300 
363 

250 

230 
230 
315 
300 

300 

185 
170 
170 
155 
145 

145 
145 
140 
140 
140 
140 


140 
140 
140 
140 
135 

135 
135 
135 
135 
130 

130 
130 
130 
130 
130 

135 
125 
125 
125 
125 

125 
125 
125 
125 
125 

125 
135 
125 
125 
125 
125 


1^ 
125 
125 
125 
120 

130 
130 
130 
130 
130 

130 
130 
120 
120 
120 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

110 
110 
110 


105 
105 
105 
105 
105 

105 
105 
106 
105 
106 

105 
110 
115 
115 
120 

130 
130 
145 
150 
160 

175 
190 
306 

325 
360 

365 
300 
340 
380 
470 
570 


740 
1,000 
1,280 
1,730 
2,290 

2,450 
2,130 
1,890 
1,730 
1,350 

1,280 

1,140 

1,000 

870 

870 

805 
740 
680 
680 
935 

1,140 
1,280 
1,430 
1,500 
1,350 

1,280 
1,210 
1,140 
1,070 
1,000 


1,070 

1,000 

1,000 

986 

870 

870 
805 
740 
680 
624 

570 
670 
620 
520 
470 

470 
470 
446 
446 
422 

422 
401 
880 
380 
880 

340 
340 
340 
840 
340 
340 


390 
320 
320 
820 
320 

320 
320 
890 
300 
300 

300 
300 
300 
800 
300 

800 
282 
2C5 
315 
248 

348 
333 
333 
333 


300 
300 
2C5 
348 
333 


319 
316 
313 
313 

319 
365 
800 
300 
800 

300 
800 
3t5 
333 
232 

220 

219 
213 
203 
20O 

197 
203 
313 
303 
197 

188 
176 
167 
165 
183 
316 


348 
365 
383 
339 

306 

306 

197 
188 
194 
185 

173 
176 
194 
303 
197 

183 
176 
173 
170 
160 

157 
149 
154 
149 
140 

147 
143 
139 
134 
133 
134 


137 
130 
133 
130 
130 

127 
127 
130 
132 
133 

130 
130 
143 
153 
144 

144 
143 
134 
130 
127 

133 
130 
137 
123 

137 

133 

120 
130 
118 
113 


NoTB.— €tage-discharge  relation  affected  bj  lee  Deo.  9  to  Apr.  6  and  by  aqoatlo  plants  Aag.  1  to  Sept.  30. 

Monthly  discharge  of  Long  Prairie  River  near  Motley y  Minn.^for  the  year  ending  Sept, 

SO,  1917, 

(DrafnagB  area,  973  square  miles.] 


Month. 


Discharge  in  seoond-fDet, 


Maximum. 


M!"in»um. 


Mean. 


Per 
square 
mile. 


Run-olT 

(depth  in 

inches  on 

drainage 

area). 


October 

Noveoiber . .. . . 
December. . . . . 

Jsauary 

Febrawy 

Itodi... 

r:::::::::: 

Jane. 

July 

August 

September 

The  year 


330 


360 

265 

380 

140 

140 

125 

136 

110 

570 

105 

3,450 

680 

1,070 

340 

830 

232 

800 

165 

282 

132 

152 

113 

456 
301 
344 
130 
118 
184 
1,270 
632 
286 
225 
180 
130 


0.460 
.309 
.251 
.134 
.121 
.180 

1.30 
.547 
.294 
.231 
.185 
.134 


0.54 
.34 
.29 
.16 
.13 
.22 

1.45 
.68 
.38 
.27 
.31 
.15 


3,450 


105 


840 


.349 


4.71 


BIG 


Location.— In  sec.  23,  T.  33  N.,  R.  27  W.,  at  highway  bridge  4  milee  east  of  Big 
Lake,  Sherburne  County,  three-fourths  of  a  mile  north  of  Bailey  station  on 
Northern  Pacific  and  Great  Northern  railways,  half  a  mile  above  Tebbetta  Brook, 
and  4  miles  below  mouth  of  St.  Francis  River. 
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Drainage  area. — 615  sqiutre  miles. 

Records  available. — ^April  15,  1911,  to  September  30,  1917,  when  station  was  dis- 
continued. 

Gaoe.— Vertical  staff  gage  attached  to  upstream  edge  of  left  abutment;  read  by 
Michael  Tracy.  Prior  to  April  7,  1916,  the  gage  was  a  staff  gage  attached  to  a 
piling  about  10  feet  above  the  upstream  edge  of  the  bridge,  near  the  right  bank  of 
the  river. 

Discharge  heasttrbments. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  light  gravel.  Just  below  the 
gage  is  a  slight  rapids  which  constitutes  the  control  at  medium  and  low  stages, 
and  at  which  the  bed  consists  of  heavier  gravel  and  cobblestones  and  is  faiiiy 
permanent.  From  July  to  October  the  channel  is  usually  obstructed  by  aquatic 
plants,  which  cause  considerable  backwater,  that  increases  as  the  summer  ad- 
vances and  reaches  a  maximum  some  time  in  September.  No  obstruction  due  to 
aquatic  plants  during  the  period  April  to  September,  1917,  due  apparently  to  the 
change  in  control  section.  Right  bank  high  and  not  subject  to  ov^ow ;  left  bank 
subject  to  overflow  at  a  stage  of  about  9  feet,  and  some  of  the  water  cuts  across  a 
point  formed  by  a  loop  in  the  river,  and  does  not  pass  imder  the  bridge. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.88  feet  April  6 
(dischaige,  2,850  second-feet);  minimum  dischaige  about  75  second-feet  Jan- 
uary 24,  25,  28,  and  29. 

1911-1917:  Maximum  stage  recorded,  10  feet  at  6.30  p.  m.  May  7,  1912  (dis- 
chaige, 5,100  second-feet);  minimum  open-water  stage  recorded  during  period, 
0.22  foot  July  16,  1911  (dischaige,  43.4  second-feet,  measured  by  current  meto"); 
a  dischaige  of  39  second-feet  was  measured  by  current  meter  on  January  27, 1912. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  not  permanent;  change  in  control  occurred 
about  April  4  and  5  caused  by  breaking  of  ice  jam  with  flood  stage.  Rating 
curve  used  October  1  to  April  4,  well  defined  throughout;  curve  used  April  5  to 
September  30  well  defined  between  124  and  2,930  second-feet.  Gage  read  to 
quarter-tenths  twice  daily.  Daily  dischaige  ascertained  by  applying  mean 
duly  gage  height  to  rating  table  except  for  period  when  stage-dischaige  was 
affected  by  aquatic  plants,  for  which  it  was  ascertained  by  applying  to  rating 
table  mean  daily  gage  height  corrected  for  effect  of  backwater  by  means  of  dis- 
chaige measurements,  and  for  winter  period  by  observer's  notes  and  weather 
records.  Records  good  for  period  when  channel  was  imobstructed ,  winter  records 
fair. 

Discharge  measurements  of  Elk  River  near  Big  Lake,  Minn,,  during  the  year  ending  SepL 

SO,  1917, 


Date. 

Madeby- 

he^^. 

Dte- 
charge. 

Date. 

Madeby- 

hJSu 

Di9> 

cbaige. 

Deo.  10<> 

R.  B.  Kllgore 

Feet, 

!:S 

1.84 
6.49 

118 

«3 

3,  WO 

Aug.  90 

8.  B.  SooM 

Tmi, 
4.08 
1.60 
1.47 

1,190 

Jan.  16a 

S.B.SouM 

do 

R.  P.  Y^^mf^ 

ao7 

Ifar.    »> 

;::::22-.-.::::::::::::::: 

1S0 

Apr.    7 

«  Complete  loeooTer  at  oootrol  and  measuriiif  lectloii. 
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Daihf  dMiorge,  in  iecondjeet,  of  Elk  River  near  Big  Lake,  Minn,  j  for  the  year  ending 

Sept.  SO,  2917. 


Day. 

Oet. 

Nov. 

Dec. 

Jan. 

Feb. 

ICar. 

Apr. 

lUy. 

June. 

July. 

Ang. 

Sept. 

1 

307 
988 
383 
383 
383 

397 
397 
307 
307 
307 

813 
813 
813 
813 
313 

813 
813 
813 
830 
830 

841 
841 
»41 
841 
830 

841 
841 
841 
341 
841 
341 

850 
850 

8M 
850 
850 

850 
350 
841 
841 
841 

841 
841 
841 
835 
835 

850 

871 
841 
830 
830 

813 
813 
813 
310 
313 

807 
SS3 
307 
397 
383 

388 

360 
360 
360 
340 

380 
315 
900 

100 
180 

105 
155 
140 
130 
130 

110 
110 
110 
110 
110 

115 
115 
115 
115 
115 

130 
130 
130 
130 
130 
130 

135 
135 
130 
130 
185 

185 
135 
135 
135 
135 

130 
130 
135 
135 
130 

130 
115 
110 
100 
00 

00 
80 
80 

75 
75 

70 
70 
75 
75 
80 
85 

05 
05 
05 
05 
05 

05 
05 
05 
00 
00 

00 
00 
00 
00 
00 

00 
05 
05 
05 
05 

05 
05 
00 
00 
00 

00 
00 
00 

05 
05 
05 

100 
100 

100 
105 
110 
130 
130 

130 
135 
140 
140 
145 

145 
145 
145 
145 
145 

155 
170 
185 
305 
330 

340 
360 
365 
305 
350 
415 

510 

870 

1,830 

1  860 

3,360 

3,860 
3,000 
3,300 
3,000 
1,730 

1,560 
1300 
1,170 
1,070 
035 

835 
745 
660 
660 
030 

030 
030 
030 
660 
745 

745 
745 
745 
745 
745 

700 
700 
660 
660 

030 

580 
540 
500 
483 
404 

438 
804 
878 
846 
330 

814 
383 
383 
330 
331 

331 
331 
331 
300 

103 

103 
103 
178 
178 
321 
351 

351 
330 
331 
330 
351 

300 
360 
360 
300 

351 

330 
330 
331 
321 
300 

103 
193 

175 
107 
101 

178 
173 
175 
300 

830 

830 
378 
378 
340 
314 

383 
300 

351 
330 
351 

360 
360 

330 

330 

300 
383 
306 
363 
878 

863 
830 
383 
351 
336 

331 
306 
336 
331 
306 

300 

103 
178 
170 
161 
170 

167 
158 
ISO 
ISO 
140 

150 
178 
178 
178 
173 

164 
103 
331 
331 
300 

103 
103 
178 
178 
173 

107 
161 
156 
156 
150 

145 
140 
134 
.120 
120 
127 

127 

3    

127 

3 

134 

4 

134 

fi. 

134 

6. 

124 

7 

131 

8 

124 

9, 

124 

10, 

124 

11 

134 

12 

161 

a 

161 

14 

161 

14. 

158 

18. 

150 

17 

150 

Ig 

153 

U 

150 

JO. 

167 

a 

107 

a 

101 

a 

150 

M 

ISO 

K. 

150 

9B 

153 

J7 

153 

». 

ISO 

9 

150 

» 

150 

tL 

Not*.- 

14, 15, 24, 


iharge  relation  affected  by  backwaters  from  aquatic  plants  Oct.  1-31,  and  by  ice  Not. 
5  to  Apr.  4. 


Monthly  disduxrge  of  Elk  River  near  Big  Lake,  Minn.,  for  the  year  ending  Sept.  30, 1917. 
[Drainage  area,  015  square  miles.) 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

ICaxlnram. 

•Utntinnin, 

Mean. 

Per 
square 
mile. 

October            

841 
371 
383 
135 
05 
415 
3,860 
700 
378 
878 
321 
167 

383 

383 
110 
70 
00 
05 
510 
178 
161 
101 
137 
131 

816 
831 
158 
108 
03 
160 
1,170 
867 
344 
350 
166 
146 

a  514 
.538 
.357 
.170 
.150 
.375 

1.90 
.607 
.397 
.400 
.270 
.237 

0.89 

November 

.60 

Dtesmber 

.30 

*snuary. 

.20 

p«JS^:' "::::::;::::::::;;::;:;:::::::.:.. 

.16 

i£S^:::::::::::::::::::::::::::::::::..::: 

.83 

April 

3.12 

I6y^        :                    .                              . 

.69 

jmi;. 

.44 

July...::::::...: :.... 

.47 

Awnst 

.31 

■iptMnbflr                             

.30 

The  Tear 

2,860 

70 

303 

.476 

6.46 

OBOW  BIVXS  AT  &00S70&D,  MXHV. 

liOCAnoN.— In  sec.  29,  T.  119  N.,  R.  24  W.,  at  highway  bridge  at  Rockford,  about  400 
feet  below  dam  (not  in  use  at  present),  about  one-third  mile  below  ''Soo"  Rail- 
way bridge  and  about  a  mile  below  junction  of  north  and  south  branches.  Between 
jonctum  and  station  are  outlets  of  Rebecca  Lake  and  Lake  Sarah,  both  very 
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Rkcords  atailable. — ^June  4,  1909,  to  September  30,  1917,  when  Btation  was  dia- 
continued. 

Drain AQE  area. — ^2,520  square  miles. 

Gaob. — ^Vertical  staff  gage  attached  to  a  piling  a  few  feet  above  the  right  end  of  the 
bridge;  read  by  George  W.  Florida. 

DiscHABOB  HBASUREHBNTS. — ^^iade  from  the  bridge  or  by  wading  about  600  feet 
below  the  gage. 

Channbl  and  control. — ^For  most  part  bed  of  stream  is  composed  of  heavy  graTsI; 
practically  permanent.    Banks  are  not  overflowed  except  during  extreme  floods. 

Extremes  of  discharqe. — ^Maximum  stage  recorded  during  year,  14.5  feet  at  6  p.  m. 
April  7,  and  7  a.  m.  April  6  (discharge,  8,500  second-feet);  minimum  dischaige, 
75  second-feet  (measured  by  current  meter  February  27). 

1909-1917:  Maximum  stage  recorded,  15.9  feet  at  6  p.  m.  April  2  and  7  a.  m. 
April  3, 1916  (discharge,  10,600  second^eet);  minimum  open-water  stage  recorded, 
4.55  feet  January  29  and  February  5,  1911  (discharge,  34  second-feet);  true  mini- 
mum, probably  about  30  second -feet,  occurred  in  February,  1915. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice.  Prior  to  the  winter  of 
1911-12,  little  ice  formed  at  the  control,  and  the  open-water  rating  curve  was 
applicable  throughout  the  year.  Before  the  dam  just  above  the  station  was 
destroyed  the  temperature  of  the  large  body  of  water  back  of  the  dam  was  con- 
siderably above  freezing,  and  the  water  did  not  freeze  quickly  when  released; 
but  since  the  destruction  of  the  dam  natural  conditions  exist  and  ice  forms. 

Regulation. — On  the  North,  Middle,  and  South  forks  of  Crow  River  there  are  seven 
power  plants  with  small  storage,  but  the  regulation  at  the  various  points  is  so  slight 
that  no  appreciable  effect  is  observed  at  the  gage.  The  dam  immediately  above 
the  gage  was  partly  destroyed  May  31,  1911,  and  has  not  since  been  repaired. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined  between  90  and  10,700  second-feet.  Gage  read  to 
hundredths  twice  daily.  Owing  to  effect  of  ice  on  gage  there  is  some  question  as 
to  the  gage  datum  used  during  the  winter  and  early  spring.  Daily  dischaige 
ascertained  by  applying  mean  daily  gage  height  to  rating  table  except  during 
period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  roughly 
estimated  from  discharge  measurements  and  observer's  notes.  Open-water 
records  good  except  for  flood  stages,  for  which  they  are  fair;  winter  records  roughly 
approximate. 

Ditdiarge  measurements  of  Crow  River  at  Bockford,  Minn,,  during  the  period  Oct.  1, 1916, 

to  Oct.  4, 1917. 


Data. 

Made  by- 

he^. 

Dis- 
Charge. 

Date. 

Madeby- 

^. 

diaige. 

Jan.  19a 

S.B.Sotd^ 

4.83 
6.37 
13.91 

8mi.'fl. 

97 

75 

7,840 

Hay  28 
June  191 
Oct.    4 

S.B.Soul^ 

Feet, 
«.S7 
«.40 
4.84 

*t1& 

Feb.  27a 

do. 

do 

R.B.KUgore 

857 

Apr.  10 

do 

m 

•  Made  throagb  complete  loe  cover. 
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Ar^  dMiarge,  in  HeofnirJ^Ay  of  Cnm  Rioer  at  Bedford,  Mnm.^  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aof. 


Sept. 


a.. 

13... 
14... 

15... 

tt... 

17... 
18... 


a... 
».. 

28... 
31... 
S... 

36... 
27... 
2S... 
S... 
30... 
31... 


610 
610 
610 
610 
610 

610 
610 
582 
582 
582 

582 

582 
555 
555 
555 

500 
472 
472 
472 
445 

445 
472 
500 
500 
472 

472 
500 
473 
472 
472 
445 


445 
415 

420 
420 
420 

395 
395 
370 
370 
395 

845 
336 
336 
345 
336 

827 
823 
300 
818 
800 

304 
800 
300 


390 


340 


110 


130 


90 


80 


110 


750 


6,100 
7^560 
5,990 
5,990 
6,810 

7,560 
8,360 
8,500 
8,080 
7)690 

7,430 
7,050 
6,690 
6,210 
5,880 

5,550 
5,440 
5,130 
5,030 
4,930 

4,680 
4,430 
4,230 
4,430 
4,330 

4,630 
4,330 
4,330 
4.230 
4,140 


4,230 
4,050 
4,050 
8,870 
8,690 

8,510 
3,330 
3,150 
2,970 
2|810 

3,650 
3,490 
2,330 
2,250 
2,090 

1,940 
1,800 
1,730 
1,590 
1,450 

1,380 
1,310 
1,250 
1,130 
1,070 

1,010 
1,010 
950 
1,310 
1,310 
1,380 


1,450 
1,660 
1,900 
1,870 
1,800 

1,730 
1,730 
1,590 
1,510 
1,530 

1,450 
1,450 
1,380 
1,380 
1,310 

1,250 

1,190 

1,010 

860 

775 

092 
638 
610 
610 
610 

555 

472 
806 
345 
813 


304 
827 
472 
555 

528 

500 
500 
472 
445 
472 

473 
445 
805 
845 
336 

327 
300 
284 
208 
252 

340 
360 
318 
318 
814 

304 
284 
368 


314 


320 
314 
311 
320 
314 

306 
196 
190 
178 
166 

166 
184 
303 
202 
187 

178 
163 
154 
145 
136 

180 
126 
126 
126 
124 

122 
116 
114 
108 
102 
102 


102 
103 
108 
110 
106 

104 
106 
106 
108 
110 

110 
114 
130 
130 
139 

151 
160 
154 
148 
136 

138 
122 
134 
126 
122 

136 
136 
122 
118 
118 


KoTX.~-Stage-dlscharge  relation  affected  by  Ice  Nov.  24  to  Mar.  31 .    Braced  figures  show  mean  discharge 
&>r  period  inokided. 

Monthly  discharge  of  Crow  River  at  Rockfordy  Minn.,  for  the  year  ending  Sept.  SO,  1917. 


[Drainage  area,  2,520  square  miles.] 


Discharge  in  second'fDet. 

Run-cff 
(depth  in 
inones  on 
drainage 

area). 

Month. 

Maximum. 

Mtnlmnm 

Mean. 

Per 

square 
mile. 

Octobw 

610 
445 

445 

530 

343 

183 
99.7 
80.0 

234 
5,860 
2,230 
1,130 

354 

109 

122 

a  210 
.136 
.073 
.039 
.032 
.093 

3.33 
.885 
.448 
.140 
.067 
.048 

0.34 

NorembiBr. 

.15 

Dwwilwr 

•  06 

January 

.04 

Ttinuj 

03 

iSS7::::::::::::::::::::::::::::::::::::::  :::::::::: 

.11 

April 

8,600 

4,230 

1,870 

555 

220 

160 

4,140 
950 
313 
214 
102 
102 

2160 

%. 

1.02 

w.       :::::: :.: 

50 

^ ::::::::;:::: ::.:::.::..::::: 

Aoguit 

September. 

.16 
.08 
05 

The  year 

8,500 

941 

.373 

5.06 
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SUBFACB  WATER  SUPPLY,  1917,  PART  V. 


KmrBSOTA  RZVZB  VZAR  UASKATO,  MXHV. 

Location.— In  sec.  14,  T.  108  N.,  R.  27  W.,  in  Blue  Earth  County,  at  Sibley  Ptek, 
2  miles  above  center  of  Mankato  and  1,000  feet  below  mouth  of  Blue  Earth  River. 

Drainaob  arxa. — ^14,600  square  miles. 

Rbcords  availablb. — ^May  20, 1903  to  September  30, 1917. 

Gaob. — Chain  gage  on  right  bank  of  river,  about  1,000  feet  below  mouth  of  Blue  Earth 
River;  read  by  Clarence  Staley,  observer  for  United  States  Weather  Bureau. 
The  gage  support  is  a  substantial  cantilever  structure,  supported  by  two  heavy 
posts  resting  in  concrete  footings,  constructed  and  maintained  by  the  United 
States  Engineer  Corps. 

DiscHABGE  MEAS0RBMBNTS. — Made  from  highway  bridge  in  cent^  of  Mankato,  by 
wading  a  short  distance  below  gage,  or  at  extreme  high  stages,  by  boat  near  gage. 

Channel  and  control. — ^Bed  composed  of  sand  and  li^t  gravel;  fedrly  permanent 
except  during  high  stage;  banks  moderately  high  and  not  subject  to  overflow 
except  at  stages  above  gage  height  of  15  feet.    Control  not  well  defined. 

Extremes  of  discharge. — ^Maximum  stage  recorded,  during  year,  15.8  feet  April  5 
(discharge,  about  26,900  second-feet);  minimum  disdiarge  248  second-feet 
measured  by  current  meter  February  28. 

1903-1917:  Maximum  stage  recorded,  21.2  feet  June  26,  1908  (discharge, 
43,800  second-feet);  minimum  stage  recorded,  0.5  foot  August  31,  September 
1  and  2,  1911  (discharge,  89  second-feet).  The  highest  known  stage  of  this  river 
occurred  in  1881,  and  is  shown  in  Mankato  by  a  well-marked  line  which  was 
approximately  27  feet  above  the  zero  of  the  present  gage  (discharge  estimated 
65,000  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

REOtrLATioN. — ^The  nearest  dam  on  Minnesota  River  is  at  Minnesota  Falls,  140  miles 
upstream.  A  dam  on  Blue  Earth  River  at  Rapidan,  a  few  miles  above  the 
mouth,  controls  the  flow  of  that  river,  which  is  about  20  per  cent  of  that  at  the 
Mankato  station,  and  produces  considerable  daily  fluctuation  at  the  gage,  amount- 
ing at  times  to  more  than  1  foot. 

Aocuract. — Stage-discharge  relation  not  permanent;  change  in  control  sectkm 
probably  occurred  during  high  water  of  Jime  or  was  gradual  between  June  and 
September.  Rating  curve  used  October  1  to  June  15,  well  defined  throughout; 
curve  used  June  16  to  September  30  poorly  defined.  Gage  read  to  tenths  once 
daily.  This  reading  does  not  represent  accurately  the  mean  daily  stage  on 
account  of  fluctuation  caused  by  artificial  regulation.  Daily  discharge  ascer- 
tained by  applying  the  daily  gage  height  to  rating  table  except  for  period  when 
stage-discharge  relation  was  affected  by  ice,  for  which  it  was  ascertained  by 
applying  to  rating  table  daily  gage  height  corrected  for  effect  of  ice  by  means  of 
discharge  measurements,  observer's  notes,  and  weather  records.  Open-water 
records  fair;  winter  records  poor. 

Cooperation. — Crage-height  record  furnished  by  United  States  Weather  Bureau. 

Diacharge  meaawremenU  of  Minnesota  River  near  Mankato,  Minn.,  during  the  yaar 

ending  Sept,  SO,  1917. 


Date. 

Madnby- 

Gage 
hei^t. 

Dte- 
Charge. 

Date. 

Made  by- 

^i. 

Db. 
charge. 

Oct.  10 

n.  B.  Tnigor*. 

Feet. 
2,15 
1.90 
1.71 

Sec.'ft. 

i,m 

554 
993 

Feb.  28« 
June  15 
Sept.  29 

8.  B.  Boal«. 

Feet. 

9.13 
L30 

*"•& 

Dec  220 
Jan.   13a 

do..." 

8.B.Socd6 

do 

R.  R,  Vi}gprt^ 

"'IS 

alieasarement  made  from  complete  Ice  cover. 
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I>aiiy  dMiargt,  «n  ieccmdrfetiy  of  Mmnetota  River  at  MankatOy  Minn.y/or  the  year 

ending  Sept.  SOy  1917, 


D»y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug 

Sept. 

1 

a 

s 

4    

1,440 
1,380 
1,380 
1,320 
1,320 

1,320 
1,250 
1320 
1,380 
1,880 

1,«) 
1,260 
1,280 
1  200 
1,200 

1,2B0 
1  260 
1,260 
1,280 
i;2C0 

1,200 
1,280 
1,200 
1,200 
1,260 

1,260 
1,2C0 
1,140 
1,140 
1,140 
1,140 

1,140 
1  140 
1,080 
1C80 
1,080 

1,140 
1,140 
1,140 
1,140 
1,140 

1,080 
1,060 
1,080 
1,080 
1,080 

1,080 
1080 
1,080 
-1,020 
980 

900 
960 
960 
910 
910 

960 
960 
910 
910 
910 

910 
910 
860 
860 
860 

860 
910 
910 
910 
910 

910 
8G0 
860 
860 
860 

810 
760 
710 
660 
635 

590 
550 
550 
550 
530 

530 
510 
510 
510 
490 
490 

490 
480 
470 
460 
450 

440 
430 
430 
420 
410 

400 
300 
800 
390 
380 

370 
370 
370 
870 
360 

860 
860 
860 
850 
350 

350 
840 
840 
840 
830 
330 

820 
820 
820 
810 
310 

810 
810 
800 
800 
800 

800 
290 
290 
290 
280 

280 
280 
280 
270 
270 

270 
270 
230 
260 
230 

250 
250 
250 

250 
250 
250 
250 
250 

260 
260 
260 
260 
260 

270 
270 
270 

ro 

270 

280 
280 
280 
280 
280 

870 

490 

610 

1,080 

1,870 

8,300 
10,300 
12,600 
14,800 
14,800 
14,800 

21,000 
22,100 
22,400 
25,500 
20,900 

25,500 
24,700 
22,900 
24,700 
25,000 

23,700 
23,400 
21,400 
20,9C0 
19,400 

18,400 
16,900 
Ifi.OOO 
15,210 
14,500 

14,100 
14, SCO 
14,300 
14,500 
15,000 

14,800 
l'),200 
14,500 
14,300 
14,300 

13,800 
13,800 
13,600 
13,400 
12,700 

12,500 
12,500 
12,000 
11,600 
11,400 

10,100 
9,270 
8,490 
7,930 
8,110 

6,880 
6,230 
5,330 
6,770 
5,620 

5,920 
6,230 
5,770 
5,470 
5,470 

5,620 
5,920 
5,920 
6,770 
6,230 
6,390 

11,200 
12,900 
11,8  0 
11,40 
10,700 

11,200 
11,400 
12,600 
15,000 
16,500 

16,000 
16,2.0 
15,200 
12,500 
10,900 

10,100 
9,C50 
8,270 
8,460 
6,980 

5,990 
5,530 
5,680 
5,  COO 
8,460 

9,450 
10,300 
10,500 
9,250 
8,270 

7,700 
7,340 
6,470 
5,990 
6,830 

6,150 
6,470 
6,150 
5,830 
5,530 

5,830 
4,950 
4,4CO 
4,010 
3,760 

3,640 

3,080 
3,080 
2,980 
2,980 

3,080 
3,190 
3,300 
3,300 
3,190 

3,760 
8,700 
3,520 
3,190 
2,C80 
2,380 

1,750 

1,510 
1,220 
1,360 
1,080 

945 
1,010 
1,010 
1,080 
1,010 

945 

945 
880 
8S0 
945 

945 
945 

880 
815 
815 

815 
750 
750 
690 
630 

090 
690 
630 
630 
630 
570 

570 
520 
520 
520 

5 

520 

« 

7 

S 

9 

520 
520 
470 
520 

lO 

620 

11 

470 

12 

470 

13 

470 

14      

470 

IS 

470 

1« 

470 

17    

470 

IS 

420 

19 

470 

30        

470 

21    

470 

22          

520 

23     

420 

24         

520 

» 

420 

as        

420 

27 

420 

2g     

420 

29 

420 

30     

470 

31           

KoTB.— Stage-discharge  relation  affected  by  ice  Dec  16  to  Har.  31. 

MontKly  dieduxrge  of  Minnesota  River  at  MankatOy  Minn.,  for  the  year  ending  Sept,  SO, 

1917. 

[Drainage  area,  14,600  square  miles.] 


Dkcharge  in  second-feet. 

Run-off 
(depth  in 
Inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October    .* 

1,440 

1,140 

910 

490 

320 

14,800 

26,900 

13,800 

10,200 

7,700 

1,750 

570 

1,140 

910 

490 

330 

250 

250 

14,100 

6,330 

5,090 

2,380 

670 

420 

1,260 

1,040 
730 
390 
285 

2,750 
19,200 

8,570 
10,500 

4,440 
918 
478 

a086 
.071 
.050 
.027 
.020 
.188 

1.32 
.587 
.719 
.304 
.063 
.033 

0.10 

Korembtf 

Deeembar. 

.06 
.06 

Janoary  . 

.03 

February 

.02 

liaitih    '      - - --- 

.22 

April 

1.47 

ySf     WW. 

.68 

June        ..      T        - 

80 

July 

.03 

August 

.75 

September 

.04 

Yh!^  year  

26,900 

250 

4,210 

.288 

3.92 

OHZPPSWA  BIVER  HXAR  WATSOIT ,  MINN. 

Location. — On  line  between  sees.  10  and  15,  T.  118  N.,  R.  41  W.,  at  highway  bridge 
about  2J  miles  northeaat  of  Watson,  Chippewa  County,  about  2  miles  below 
mouth  of  Dry  Weather  Creek  and  10  miles  above  mouth  of  river. 

Drainaoe  area. — 1,940  square  miles. 

Records  available. — Apr.  27,  1910,  to  September  30,  1917,  when  station  was  dis- 
continued. From  July  6  to  September  17,  1909,  four  discharge  measurements 
were  made  at  the  station. 

Gage. — Chain  gage  attached  to  downstream  side  of  the  bridge,  near  left  bank  of  river; 
read  by  Clifford  Bonde. 
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DiscHABOB  MEA8X7REMBNT8. — ^Blftde  from  downstream  side  of  bridge  to  wlilcii  gi^ 
IB  attached  or  by  wading  a  ehort  distance  above  gage. 

Channel  and  control. — ^Bed  consistB  partly  of  sand  and  light  gravel  and  partly  clayj 
shifts  somewhat.  The  right  bank  slopes  gradually,  and  the  width  of  the  stream 
increases  rapidly  as  stage  increases  from  10  to  12  feet. 

Extremes  of  discharge. — Mayimuni  stage  recorded  during  year,  17.86  feet  April  ^ 
(discharge,  assuming  there  was  no  backwater  from  ice  jams,  about  9,600  oecondj 
feet);  minimum  stage  recorded  4.55  feet  September  5  (discharge  21  second-feet)] 
1910-1917:  Maximum  stage  recorded  April  4,  1917;  minimum  stage  recordetl 
during  open-water  periods  3.90  feet  August  7,  8,  and  9, 1910  (discharge,  5  oecondj 
feet).  A  dischaige  of  1.7  second-feet  was  measured  by  current  meter  Februaij 
9, 1912. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-dischaige  relation  not  permanent;  change  occurred  probably 
diuring  the  high  water  of  April  and  May.  Bating  curve  used  October  1  to  Novem 
ber  11,  well  defined  between  358  and  4,250  second-feet;  curve  used  April  6  tl 
September  30,  poorly  defined  throughout.  (3age  read  to  hundredths  once  dailv 
observations  discontinued  during  winter.  DaOy  discharge  ascertained  b] 
applying  gage  height  to  rating  table.    Kecords  fair. 

Discharge  meaauremenU  of  CMppewa  River  near  Wataorij  Minn.,  during  the  year  endim 

Sept.  SO,  1917. 


Date. 

Made  by— 

Qtaee 
heiS^t. 

Di5- 

cHarge. 

Oct.  13 

B.  B.SoaW 

Feel. 
8.00 
13.38 

Sec-fl, 

-1 

Apr.  13 
Sept.2>i 

R.  p,  K\\gt^... 

do... 7 

&.03 

o  Made  by  wading  400  feet  above  gage. 


Daily  discharge,  in  second-feety 

of  Chippewa 
ending  JSept. 

River  near  Watson, 
SO,  1917. 

man. 

,  for  the  yea 

Day. 

Got. 

Nov. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

1    

646 
646 
623 
623 
600 

600 
578 
678 
678 
666 

566 
6A6 
666 
530 
686 

515 
496 
496 
477 
468 

450 
450 
460 
450 
460 

450 
460 
460 
441 
424 
424 

424 

407 
407 
407 
390 

374 
374 
358 
368 
842 

342 

8,330 
3,330 
6,620 
0,700 
8;620 

8,080 
71720 
3,680 
3,560 
3,220 

2980 
2,760 
2,600 
2,440 
2,300 

2,230 
2,060 
1,030 
1030 
2,300 

2,440 
2,440 
2370 
2,370 
2,440 

2.510 
2,440 
2,370 
2,370 
2,300 

2,300 
2,170 
2,110 
1990 
1,080 

1,830 
1,780 
1,600 
1,610 
1,530 

1,460 
1,410 
1300 
1,300 
1,240 

1,200 
1,140 
1,100 
1,080 
1,020 

086 
980 
003 
876 
840 

822 
770 
710 
004 
670 
670 

628 
623 
578 
878 
678 

600 
623 
600 
678 
556 

535 

617 
400 
463 
445 

428 
411 
877 
344 
344 

828 
328 
812 
206 
280 

264 

248 
206 
280 
264 

248 
282 
«17 
202 
104 

187 
172 
180 
172 
104 

172 
157 
164 
172 
164 

164 
167 
160 
142 
185 

121 
135 
121 
U4 

m 

121 
114 
98 
86 
80 
100 

86 

80 

80 

100 

100 

86 
86 
80 
74 
80 

80 
86 
107 
107 
114 

107 
100 
107 
100 
86 

74 
68 
40 
51 
66 

M 

50 

^ 

23 
68 

$ 

2 

\ 

3      

4              

\ 

5 

e              

1 

7 

4 

8    

3 

9 

3 

10 

4 

11 

a 

12 

e 

13 

s 

M 

4 

16 

3 

16 

7 

17 

S 

18 

e 

19 

fi 

30 

e 

21 

7 

22 

? 

23 

24 

5 

25 

8 

28 

Q 

27 

% 

28 

7 

29 

4 

30 

3 

31 



NoTB.— Qage  not  read  Oct.  20  and  Apr.  3;  discharge  interpolated. 
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Montkig  ditdiarge  of  Ckippewa  River  near  WaJtBOUt  Mmt.,  for  the  year  ending  Sept. 

SO,  1917. 

[Dniziaso  ana,  1,040  square  mOeB.] 


Month. 


Diacbarge  in  seoond-feet. 


Mean. 


Per 
square 
mlie. 


Rnn-ofP 

(depth  in 

incnes  on 

drainage 

area). 


Oetober 

Nuvvuibei  1—11 

iSi!:::::::::: 

Jmm 

July. 


646 
424 
9,700 
3,300 
023 
248 
114 
80 


434 

843 

1,030 

670 

348 

80 

23 

21 


610 
880 
3,510 
1,200 
440 
153 
77.6 
40.7 


a368 
.106 

L81 
•666 

.227 
.070 
.040 
.026 


a  31 
.08 

2.03 
.77 
.26 
.00 
.06 


ST.  CROIX  RIVER  AT  SWISS,  WIS. 

Location. — In  eec.  33,  T.  42  N.,  R.  15  W.,  at  highway  bridge  near  post  office  of  Swiss, 
Burnett  County,  about  2  miles  above  point  where  St.  Croix  River  becomes 
boundary  line  between  Wisconsin  and  Minnesota,  10  miles  northeast  of  Banbury, 
Minn.,  on  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Railway.  Namakagon 
Riv^  enters  from  left  about  3^  miles  above  station. 

Drainaoe  area. — ^1,550  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale:  1  inch=6  miles). 

Records  available.— March  20, 1914,  to  September  30,  1917. 

Gage. — Cast-iron  staff  gage  bolted  to  concrete  pier  at  left  end  of  bridge;  read  by  Capt. 
Richard  Groldschmidt. 

DiBCHAROE  MEASUREMENTS. — ^Made  from  downstream  side  of  bridge. 

Channel  and  control. — Gravel,  smooth;  acquatic  plants  during  summer  months 
may  cause  a  small  amount  of  backwater  at  the  gage.  Right  bank  high  and  not 
subject  to  overflow;  left  bank  of  medium  height  and  may  possibly  be  overflowed 
during  extremely  high  water. 

Extremes  of  dibcharoe. — Maximum  stage  recorded  during  the  year,  3.05  feet  at 
6.40  a.  m.,  July  21  (dischaige,  2,840  second-feet);  minimum  discharge  estimated 
at  710  second-feet  February  22. 

1914-1917:  Maximum  stage  recorded,  6.73  feet  at  6.45  a.  m.,  April  22,  1916 
(dischaige,  8,480  second-feet);  minimum  diBcharge,  February  22,  1917. 

AocuRACT. — Stage-dischaige  relation  practically  permanent  except  as  affected  by 
backwater  from  grass  October  1-19,  and  by  ice  November  15  to  April  4.  Two  rating 
curves  used  during  year,  applicable  as  follows:  October  1  to  April  4,  fairly  well 
defined  between  1,000  and  7,500  second-feet;  April  5  to  September  30,  fairly  well 
defined  between  8^  and  7,500  second-feet.  (lage  read  to  quarter-tenths  twice 
daily.  Daily  discharge,  except  as  noted  below,  ascertained  by  applying  mean 
daily  gage  height  to  rating  table;  discharge  October  1-29  determined  by  shifting- 
control  method,  owing  to  backwater  from  grass;  dischaiige  November  15  to  April 
4,  estimated,  because  of  ice,  from  discharge  measurements,  observer's  notes,  and 
weather  records.    Open- water  records  good;  winter  records  fair. 
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Diteharge  meaturementt  qfSL  Croix  River  at  SwiUy  Wis.,  during  tU  yar  endSng  8€pt. 

SO,  1917. 

[MadebyR.  B.  KUgore.] 


Date. 


Oace 
hel^t. 


Dls- 
charge. 


Date. 


Ga^ 
height. 


Db- 
<diarge. 


Dec2tt« 
Jan.  25  a. 
Feb.  27  « 


2.13 
2.28 
2.78 


8tc,'p. 
863 

820 


Ha79... 

Aug.  18.. 


FeH. 
L80 

.go 


1,6«0 
9W 


a  Comiilete  ioe  oorer. 

Daily  dischargey  in  second-feet ^  of  8U  Croix  River  at  SunsSy   Wis,y  for  the  year  ending 

Sept.  30,  1917. 


Day. 


1. 
2. 
3, 
4 
5. 

6. 
7 
8, 
9, 
10 

11 
12 
13 
14 
15 

16 
17 
13 
19 
20. 

21 
22 
23 
24 
25 

26. 
27 
28 
29 
30 
31 


Oct.     Nov.     Deo.     Jan.      Feb.     Mar.     Apr.     ICay.    June.    July.     Aug.     Sept. 


1,350 
1,310 
1,310 
1,350 
1,310 

1,270 
1,270 
1.240 
1,200 
1,160 

1,200 
1,200 
1,240 
1.240 
1,200 

1,200 
1,240 
1,270 
1.310 
1,360 

1,350 
1,350 
1,310 
1,310 
1,310 

1,270 
1,310 
1,310 
1,270 
1,270 
1,240 


1,270 
1,270 
1,270 
1,270 
1,270 

1,300 
1,200 
1,270 
1,240 
1,270 

1,200 
1,130 
1,130 
1,070 
1,040 

1,010 
1.010 
1,010 
1,040 
1,070 

1,100 
1,130 
1,130 
1,160 
1,100 

1,160 
1,160 
1,130 
1,130 
1.130 


1,130 
1,130 
1,100 
1,100 
1,070 

1,070 

1,040 

1,010 

980 

950 

890 
865 

840 

815 
790 

790 
790 
815 
815 
815 

815 
840 
840 
865 
805 

865 

860 
850 
845 
frlO 
845 


850 
865 
880 
870 
865 

866 

850 
800 
865 

800 

855 

800 
866 

830 
790 

765 
740 
736 
730 
740 

760 
760 
765 
775 
785 

780 
780 
780 
775 
780 
790 


780 
775 
780 
780 
790 

805 
800 
790 
780 
765 

760 
750 
760 
765 
700 

755 
745 
740 
735 
730 

.720 
710 
715 
720 
750 

780 
820 
800 


790 
790 
790 
800 
815 

810 

810 

905 

1,000 

1,020 

1,040 
1,040 
1,040 
1,070 
1,100 

1,120 
1,140 
1,160 
1,190 
1,280 

1,880 
1,440 
1,500 
1,560 
1,630 

1,740 
1,860 
1,820 
1,770 
1,820 
1,860 


2,000 
2,130 
3,200 
3,280 
2,270 

3,070 
3,070 
3,170 
3,070 
1,980 

3,070 
1,9S0 
1.980 
1,9^ 
1,800 

1,800 
1,800 
1,800 
1,890 
3,070 

3,170 
3,170 
3,170 
3,070 
2,070 

3,070 
1,980 
1,980 
1,980 
3,070 


3,070 
3,070 
3,070 
1,960 
1,800 

1,800 
1,700 
1,710 
1,630 
1,580 

1,530^ 
1,450 
1,410 
1,370 
1,370 

1.830 
1,390 

l,2d0 
1,260 

1,210 
1,210 
1,170 
1,130 
1,130 

1.130 
1.100 
1,060 
1,100 
1,130 
1,290 


1,450 
1,450 
1,450 
1,450 
1,490 

1,490 
1,530 
1,530 
1.530 
1,490 

1,450 
1,370 
1,390 
1,350 
1,310 

1,170 
1,170 
1,130 
1,170 
1,310 

1,380 
1,250 
1,250 
1,290 
1,370 

1,450 
1,490 
1,450 
1,370 
1.330 


1,310 
1,170 
1,130 
1,060 
1,130 

1,390 
1,410 
1,450 
1,450 
1,410 

1,450 
1,450 
1,870 
1,330 
1,250 

1,250 
1,310 
1,130 
1,100 
3,370 

3,780 
3,470 
3,370 
3,070 
1,710 

1,530 
1,410 
1,290 
1.170 
1,100 
1,060 


1,170 
1,130 
1,060 
1,030 
063 

990 

990 

1,100 

1,100 

1,000 

1,030 

1,020 

963 

955 

934 

934 
920 
990 
934 
913 

893 
885 

906 
930 
906 

937 
913 
885 

878 
893 
864 


913 
864 

815 
843 


S78 
906 
885 
841 

S57 

962 

1,130 

1,210 

1,310 

1,170 

1,130 

1,060 

990 

955 

934 
920 
906 
893 
861 

843 
880 
S78 
885 
664 


Monthly  discharge  of  St.  Croix  River  at  StcisSf  Wis.,  for  the  year  ending  Sept.  SO^  1917. 
[Drainage  areo  1,550  square  miles.] 


Month. 


Discharge  in  second-feet. 


MfrxJw'n"*. 


Iflntin^ni, 


Per 
square 


Run-off 
(depth  In 
incAies  on 

drainage 
area). 


October 1,350 

November 1,270 

December I  1,130 

January i  880 

February '  820 

March 1.860 

April 2,280 

May 2,070 

June 1,530 

July 2,780 

August 1.170 

September 1. 210 

Theyear 2,780 


1,160 

1,010 

790 

730 

710 

790 

1,800 

1,060 

1,130 

1,060 

864 

815 


1,270 

1,150 

906 

806 

763 

1,330 

3,040 

1,440 

1,800 

1,470 

968 

941 


a  819 
.743 
.586 
.531 
.493 
.794 

1.33 
.939 

.8n 

.948 
.686 
.607 


a94 
.83 

.68 
.60 

.a 

.98 
L47 
L07 

.« 
LOB 
.72 
.68 


710 


1.200 


.774 


ia« 
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ST.  OBOZX  mXTER  SBA&  ST.  OXOIZ  FALLS,  WIS. 

LocAHON. — ^In  aec.  18,  T.  34  N.,  R.  18  W.,  at  power  plant  of  Minneapolifl  General 
Electric  Co.,  on  Wiaconsin  dde  of  St.  Croix  River,  near  St.  Croix  Falls,  Polk 
County,  WiB,,  aboot  60  miles  above  confluence  of  St.  Chroix  and  MisBdasippi  rivers 
near  Hastings,  Minn.  Apple  River,  diaining  an  area  wholly  in  Wisconsin,  enters 
from  the  left  about  20  miles  below  the  station;  Snake  River,  draining  an  area  in 
Minnesota,  enters  &om  the  right,  about  35  miles  above  the  station. 

Drainage  ar£a.— 5,930  square  miles. 

Recordb  available.— January  10, 1902,  to  June  30,  1905;  January  1, 1910,  to  Sep- 
tember 30,  1917.  Data  for  1903  published  in  Water-Supply  Paper  No.  98,  pages 
176-177,  under  *  'St.  Croix  River  near  Taylors  Falls,  Minn." 

DncHABOE. — ^Determinations  of  discharge  based  on  kilowatt  output  of  dynamo  and 
exciters  plus  flow  over  dam  and  spillway,  considered  as  a  weir. 

Extremes  of  dischakoe. — Maximum  daily  discharge  during  year,  17,700  second- 
feet  April  5;  minimum  daily  discharge  1,120  second-feet  January  1, 1917. 

1902-1905  and  1910-1917:  Maximum  daily  discharge  35,100  second-feet  April 
23,  1916;  minimum  daily  discharge  75  second-feet  July  17,  1910.  Minimnm 
discharge  caused  by  regulation. 

KsGULATioN. — ^Low-water  flow  controlled  by  operation  of  gates  of  power  plant  and  by 
storage  and  release  of  water  at  Kever's  dam  several  miles  upstream. 

AcctTRACY. — ^Records  have  not  been  checked  nor  have  any  discharge  measm^ments 
been  made  by  engineers  of  the  United  States  Geological  Survey;  probably  re- 
liable. 

Cooperation. — ^Records  furnished  by  the  Minneapolis  General  Electric  Co. 

Daily  discharge,  in  Beocmd-feet,  of  St.  Croix  River  near  St.  Croix  FoLU^  Wis,,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jul. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Aog. 


Sept. 


1.. 
2.. 
3.. 
A-. 
5.. 

6.. 
7.. 

8.. 
J.. 

10.. 

11.. 

12.. 
13.. 
14.. 
15.. 

W.. 
17.. 

19. . 
».. 

a.. 

22.. 

a.. 
%.. 
%.. 

27.. 
28.. 
».. 
i  8D.. 
31.. 


2,«70 
8p300 
2,780 

3,  no 

2,900 

2,900 
8,000 
2,440 
3,040 
2,420 

2,360 
3,000 
2,990 
2,900 
2,360 

2,970 
S,830 
2,870 
3,310 
2,900 

8.320 
2,510 
3,450 
3,580 
8,140 

8,O«0 
8,140 
8.180 
2,710 
8,380 
3,210 


8,730 
2,740 
2,750 
8,100 
2,660 

2,420 
2,640 
2,810 
2,660 
2,000 

2,610 
2,040 
2,430 
1,900 
1,210 

1,080 
1,890 
2,890 
1,690 
2,430 

2,940 
2,290 
2,300 
2,230 
8,240 

1,390 
1,140 
2,030 
^020 
2,240 


2,060 
8,040 
1,980 
2,180 
2,190 

2,480 
2,370 
2,250 
2,950 
1,660 

1,860 
1,580 
1,090 
1,360 
1,610 

1,640 
1,400 
1,640 
1,700 
1,780 

1.660 
1,610 
2,300 
1,780 
1,220 

1,690 
1,660 
1,740 
1,720 
2.320 
1,780 


1,120 
1,620 
1,760 
1,640 
1,720 

2,160 
1,440 
1,690 
1,780 
1,660 

1,740 
1,770 
2,060 
1,290 
1,680 

1,680 
1,630 
2,040 
1,570 
1,020 

1,320 
1,600 
1,660 
1,670 
1,030 

1,600 
2,000 
1,280 
2,020 
1,660 
1,720 


690 
540 
090 
430 
890 

600 
660 
700 
690 
2,000 

860 
600 

660 
640 


1,710 
1,710 
1,990 
1,360 
1,740 

1,710 
1,780 
1,780 
1,690 
2,040 

1,610 
1,730 
1,790 
l,/50 
1,730 

1,780 
1,890 
1,460 
1,680 
1,800 

1,840 
1,940 
2,220 
2,620 
1,920 

2,4B0 
2,720 
8,060 
8,170 
8,560 
6,220 


8,220 
9,620 
10,400 
11,000 
17,700 

16,700 
16,400 
11,100 
10,400 
10,200 

11,100 
10,400 
10,200 
8,700 
6,600 

12,600 
8,530 
6,810 
6,940 
7,460 

8,200 
7,260 
8,240 
8,700 
8,860 

8,640 
7,780 
8,560 
6,660 
8,000 


8,600 
8,340 
8,780 
8,160 
8,110 

6,490 
6,480 
6,030 
4,420 
4,060 

4,190 
4,260 
4,220 
4,160 
3,910 

8,940 
4,060 
8,840 
8,840 
2,690 

4,170 
4,080 
4,230 
8,890 
8,840 

8.700 
2,440 
2,670 
8,700 
2,480 
8,640 


3,650 
3,290 
2,590 
3,640 
8,770 

3,800 
3,800 
8,980 
8,790 
2,620 

3,680 
3,880 
8,860 
3,960 
3,930 

3,840 
2,640 
8,680 
8,900 
4,070 

8,870 
8,950 
3,240 
2,480 
3,380 

3,020 
3,600 
3,620 
3,400 
8,350 


2,580 
3,470 
2,950 
2,380 
8,020 

8,330 
3,230 
2,500 
3,600 
3,680 

8,830 
3,680 
8,640 
3,760 
3,030 

8,610 
8,750 
8,760 
8,780 
3,690 

8,760 
3,660 
6,820 
8,870 
4,210 

3,920 
3,920 
3,860 
3,140 
8,790 
4,000 


4,090 
8,760 
2,680 
2,460 
2,040 

2,360 
2,710 
2,790 
2,790 
2,730 

2,740 
2,640 
2,700 
2,680 
2,700 

2,630 
2,503 
2,450 
2,380 
2,230 

2,430 
2,250 
2,150 
2,150 
2,190 

2,210 
2,220 
1,990 
2,070 
2,080 
2,100 


1,980 
2,030 
1,880 
1,970 
2,120 

2,140 
2,220 
2,070 
1,710 
1,830 

1,740 
2,420 
1,800 
2,100 
2,120 

1,030 
2,170 
2,530 
2,700 
2,640 

2,660 
2,580 
2,280 
2,590 
2,760 

2,480 
2,380 
2,510 
2,360 
2,120 
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SUBFACB  WATEB  SUPPLY,  1911,  PABIT  V. 


MorMy  diacharge  ofSt.  Croix  Rioer  necar  St.  Croix  FaUt,  Wi$.,Jor  the  year  ending  Sept, 

SO,  1917. 
IDralnage  area,  6,930  sqnare  miles.] 


Month. 


Discharge  in  8eooad4B«t. 


Maxinuun. 


Minimum. 


Per 

square 


rdepth  m 

mcnes  <m 

drainags 

area). 


October 

NoTsmber. 
December.. 

January 

February.. . 

March 

April 

May 

June 

July 

August 

September. 


8,710 
8,730 
3,040 
2,1£0 

2,ogo 

5,220 
17,700 
8,780 
4,070 
5,820 
4,000 
2,700 


2,350 
1,140 
1,220 
1,120 
1,360 
1,350 
6,000 
2,440 
2,480 
2,380 
1,990 
1,710 


2,970 
2,360 
1,870 
1,680 
1,670 
2,110 
9,730 
4,720 
3,540 
8,580 
2,530 
2,230 


0.501 
.398 
.315 
.283 
.282 
.356 

1.64 
.796 
.507 
.604 
.427 
.376 


a58 
.44 
.38 
.33 
.39 
.41 

L83 
.92 
.87 

.49 
.42 


The  year. 


17,700 


1,120 


3,250 


.548 


7.44 


Note.— Monthly  and  yearly  discharge  computed  by  engineers  of  the  U.  S.  Oeological  Survey  from  records 
of  daily  discharge  furnished  by  the  Minneapolis  General  Electric  Co. 

NAMAKAGOV  BIVE&  AT  TBBOO,  WIS. 

Location. — In  sec.  35,  T.  40  N.,  R.  12  W.,  at  Chicago  Jb  Northwofitem  Railway  bridge 
at  Trego,  Washburn  Ck)unty,  about  20  miles  above  confluence  of  Namakagon  and 
Totogatic  riven. 

Drainaqb  area. — 420  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 
and  Natural  History  Survey,  editbn  of  1911;  scale:  1  inch~6  miles). 

Records  available.— March  11,  1914,  to  September  30, 1917. 

Gage. — Enameled  sta£f  fostened  to  retaining  wall,  left  bank  of  river,  just  above  rail- 
road bridge;  read  by  G.  E.  Erenz. 

Discharge  measurements. — Made  from  lower  chords  of  railroad  bridge. 

Channel  and  control. — Bed  composed  of  coarse  gravel;  free  from  vegetation. 
Banks  medium  high  and  not  subject  to  overflow.  Small  island  downstream, 
with  rapids  on  either  side,  forms  the  control;  channel  fairly  permanent. 

Extremes  of  discharge. — MaYimnm  stage  recorded  during  year,  2.3  feet  April  4 
(discharge,  803  second-feet);  minimum  discharge  estimated,  235  seomd-feet 
December  19. 

1914-1917:  Maximum  stage  recorded,  3.0  feet  April  23,  1916  (discharge,  1,330 
second-feet);  minimum  discharge  estimated,  23&  second-feet  December  19, 1916. 

Accuracy. — Stage-dischaige  relation  permanent,  except  for  ice  effect.  Rating  curve 
well  defined  between  330  and  1,330  second-feet;  extended  below  330  second-feet 
by  estimation.  Gage  read  to  half-tenths  once  daily.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table  except  for  period  in  which  stage- 
discharge  relation  was  affected  by  ice,  for  which  it  was.obtained  by  applying  to 
rating  table  daily  gage  heights  corrected  for  ice  effect  by  means  of  discharge 
measurements,  observer's  notes,  and  weather  records.  Open-water  records  good; 
winter  records  hxr. 

Discharge  meaturements  of  Namakagon  River  at  Trego,  Wis,,  during  the  year  ending  Sept. 

SO,  1917, 

[MadebyR.B.Kiigare.] 


Date. 

bel^t. 

Dl». 
charge. 

Date. 

hd^t. 

Dif- 

Jan. 8o    ..    .        

Fett. 
a.21 
2.70 

273 
334 

Mar.8«.. 
Au£.17.. 

Fett, 
2.88 
1.65 

S37 

Feb.  3  a 

8W 

a  Complete  loe  cover  at  control  section. 
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DaHf  diiekarge,  in  aeeond-feet,  cf  Namdkagon  River  at  TregOf  TTit.,  for  the  year  ending 

Sept.  30,  2917. 


DV. 


Oct. 


Nov. 


Dec. 


Jaq. 


Feb. 


Kar. 


Apr. 


I£ay. 


June. 


July. 


Aug. 


Sept. 


1.. 
r. 
I.. 

4.. 
5- 

e.. 

7.. 

*.. 

9.. 

Ifl.. 
11.. 

12.. 
U.. 
14.. 
tt... 

W... 
17... 
IS... 
W... 
»... 

a... 
a... 
s... 
«... 
ft... 

«... 
»... 
«... 
«... 

30... 
U... 


604 

832 
S50 
800 
£32 

504 

502 
472 
309 
472 

472 
472 
502 
472 
472 

472 
532 
532 
532 
502 

532 
503 
803 
417 
502 

472 
472 

472 
417 
893 
472 


472 
444 

472 
472 
472 

808 

883 
473 
472 
417 

808 
809 
800 
850 
880 

350 
870 
806 
417 
474 

633 
502 
472 
402 
832 

802 
893 
402 
532 
502 


473 
473 
472 
458 
444 

480 
417 
430 


832 

810 
290 
270 
380 

350 
345 
340 
335 
340 

346 
345 
350 
350 
355 

856 
800 
800 

810 
390 


380 
380 
290 
800 
290 

290 
280 
270 
290 
810 

810 
800 
290 
280 
270 

300 
280 
800 
800 
800 

380 
380 
300 
356 

380 

810 
380 
380 
390 
310 
800 


800 
820 
880 
830 
800 

290 
390 
390 
300 
800 

800 
380 
370 
280 
290 

280 
380 
370 
300 
360 

370 
280 
290 
290 
380 

290 
800 

800 


290 
806 
800 
306 

800 
800 
825 
820 
815 

810 
310 
806 
830 
850 

840 
830 
840 
350 
880 

880 

840 
850 
860 
870 

896 
417 
430 
444 
488 
532 


034 
808 

786 

788 
786 
803 
768 
733 

750 
768 
683 
507 
507 

507 
648 


768 

786 
808 
768 
733 
716 


716 
733 


738 
733 
008 
064 
008 

733 
098 
664 
614 
564 

648 
632 
533 
532 
532 

502 
502 
472 
472 
472 

472 
472 
472 
472 
472 

444 
444 

803 
417 
473 
503 


473 
503 
503 

532 
532 

502 
564 

507 
564 
502 

502 
472 
472 
472 
472 

472 
472 
417 
502 


502 
532 
532 
532 

507 
632 
564 

532 

502 


472 
444 

472 
472 
472 

532 
507 
532 
473 
533 

564 

507 
507 
564 

503 

472 
502 
444 
444 
472 

564 

532 
564 
472 
472 

417 
417 
444 
417 
803 
809 


808 

803 
860 
860 
800 

860 
808 

472 


417 
893 
803 
417 
800 

803 
860 
860 
860 
833 

800 

803 
800 
800 

808 

820 
820 
860 
808 

860 
803 


850 
832 
820 
860 
417 

850 
350 
833 
80S 
300 

850 
833 
300 
300 
850 

333 
833 
820 
832 
333 

333 
830 
830 
820 
332 

332 
350 
350 
832 


Non.— 8tag»-di»^]iarse  ratetkn  aflteted  by  ioe  Nor.  14-18  and  Deo.  13  to  Har.  36.    Qage  read  erery 
oUmt  d^r  Nov.  30  to  Kay  11;  diaofaaife  ter  interwiiiig  daya  estiinated. 

Monthfy  dieeharge  of  Namakagon  River  at  Trego,  Wis,,  for  the  year  ending  Sept,  SO,  1917. 
[Drainage  area,  420  aquare  mOea.] 


Run-off 
(depth  in 
inches  on 
drainage 

Ifbotli. 

J^nrrfrnxtm, 

Vtntmmw 

Mean. 

.  Per 
square 
mile. 

area). 

October 

564 

532 
472 
810 
880 

532 
808 
733 

507 
507 
472 
417 

882 
830 
335 
356 

360 
380 
444 
803 
417 
860 
820 
820 

409 
426 
825 
286 
289 
848 
706 
646 
513 
491 
884 
844 

1.12 
1.01 
.774 
.681 
.688 
.820 
1.68 
1.80 
1.22 
1.17 
.914 
.819 

1.29 

KofHiber. 

1.13 

THnmbv               

.80 

.70 

JUSJSy.. 

.72 

ifaS!^::::::::::.: 

.96 

April 

1.87 

^:       

1.50 

JS..:       : 

1.36 

JuSr.... 

L36 

%t 

1.06 

glptWDbtf. 

.01 

The  year  r  .-ct 

803 

235 

428 

1.02 

13.83 

XITTLS  RIVZ&  VZAB  SAHDSTOR,  MUBOX. 

Location.— Near  south  line  of  sec.  34,  T.  43  N.,  R.  20  W.,  at  quarries  of  Barber 

Asphalt  Co.  at  Banmng,  3  miles  above  Sandstone,  Pine  County. 
l)uiKA0S  ABBA. — 825  Square  miles. 
Kbcordb  available. — Octobtf  18,  1908,  to  December  7,  1916,  when  station  was 

discontinued. 
6a6i.— Vertical  staff  in  two  sections,  bolted  to  rock  wall  on  right  bank  of  river,  about 

800  feet  above  the  steam  power  house  of  the  Barber  Asphalt  Co. ;  read  by  F.  L. 

Betts. 
l^iacHABGB  MEA8UBEMBNT8. — ^Made  from  highway  bridge  about  a  mile  above  gage. 
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SUBFACE  WATER  SUPPLY,  1917,  PABT  V. 


EzTBEHBs  OF  DISCHARGE. — 1908-1916:  Maximiim  stage  reoorded,  7.7  feet,  AprD 
24,  1916  (discharge,  10,600  second-feet);  Tninimuni  stage  recorded,  0.7  foot, 
November  30,  1912  (discharge  about  12  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  not,  however,  for  so  long  a 
period  as  at  most  gaging  stations  in  the  same  latitude,  owing  to  the  fact  that  a 
decided  rapids  about  50  feet  below  the  gage  constitutes  the  control.  The  pub- 
lished records  of  winter  discharge  to  which  the  open-channel  rating  curve  is  not 
applicable,  have  l>een  based  on  gage  readings  and  a  comparison  of  the  records 
with  those  for  Snake  River. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rat'mg 
curve  well  defined  from  52  to  5,940  second-feet;  above  5,940  second-feet  it  is  an 
extension.  Gage  read  daily  to  quarter-tenths.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.    Records  good. 

Daily  discharge^  in  iecond-feei,  of  Kettle  River  near  Sandstone^  Minn,,  for  the  period 

Oct.  1  to  Dec,  7, 1917, 


Day. 

Oct. 

Nov. 

Deo. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

On. 

Nov. 

Dw, 

1 

201 
201 
183 
183 
186 

173 
173 
160 
173 
173 

250 
233 
233 
233 
233 

233 
216 
216 
216 
201 

173 
186 
186 
186 
186 

186 
186 

11 

186 
186 
201 
201 
201 

201 
216 
216 
250 
216 

IS'i 
186 
173 
173 
160 

148 
136 
124 
124 
112 

:::::: 

21 

216 
216 
201 
201 
201 

216 
233 
233 
233 
250 
250 

112 

2 

12 

22 

124 
136 
130 
130 

130 
148 
148 
160 
173 

13 

23..  . 

14 

24 

15 

25 

16 

26 

17 

27. 

18. 

28 

19 

29.. 

10 

20 

30 

31 

1 

Monthly  discharge  of  Kettle  River  near  Sandstone^  Minn.,  for  the  period  Oct.  i,  to  Dec 

7, 1916. 

[Drainage  area,  825  square  miles.] 


Discharge  in  socond-fcot. 

Boiwjff 
(depth  In 
inches  on 
dratDage 

area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

October 

250 
250 
186 

160 
112 
173 

204 
173 
184 

0.247 
.210 
.223 

0.29 

November 

.23 

Pecembfr  1-7 

.06 

SNAKE  BIVEB.  KEAB  PIVB  CITY,  MUIA. 

Location.— In  sec.  26  T.  39  N.,  R.  21  W.,  at  Changwatana  power  station  of  Eastern 
Minnesota  Power  Co.,  600  feet  below  dam  belonging  to  that  company,  3,500  feet 
below  Cross  Lake,  2  miles  below  Pine  City,  and  about  11  miles  above  the  moutli»  in 
Pine  County. 

Drainage  area. — ^915  square  miles. 

Records  available.— June  26,  1913,  to  September  30,  1917,  when  station  was  dis- 
continued. 

Gaqe. — Staff  gage  attached  to  stone  retaining  wall  in  front  of  the  power  plant  on  the 
left  bank  of  the  river;  read  by  E.  W.  Barnum,  and  other  employees  of  the  Eastern 
Minnesota  Power  Co.  This  gage  is  used  for  determining  the  flow  over  the  dam 
during  periods  when  all  of  the  flow  does  not  pass  through  the  turbines. 

Discharge  measttrbhents. — Made  by  wading  or  from  bridge  about  1,800  feet  above 
the  gage. 

Channel  and  control. — Bed  of  stream  rock  and  heavy  gravel;  bank?  in  vicinity  of 
gage  high  and  not  likely  to  be  overflowed.    Zero  flow  at  stage  0.2  foot. 

Determination  of  flow. — Flow  determined  by  adding  to  the  flow  through  the  tur- 
bines the  flow  over  the  crest  of  the  dam  as  obtained  from  readings  of  the  staff  gage. 
The  flow  through  the  turbines  is  computed  from  hourly  records  of  the  gate  open- 
ings and  head. 
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ExisxMBS  OF  DiBCHABOE.— Mazimum  daily  discharge,  4,580  second-feet,  April  6; 
miTiininni  daily  discharge,  59  second-feet,  January  28  and  March  4. 

191^-1917:  MaTiTnum  discharge  7,315  second-feet,  April  25,  1916;  minimum 
discharge  33  second-feet,  February  11, 1914. 

WiNTSB  YLOw. — ^All  water  goes  through  the  wheels  in  winter;  flow  estimated  from 
gate  openings  and  head. 

RxouiiATTON.— Power  plant  at  the  station  is  operated  with  a  varying  load  for  light  and 
power,  causing  daily  and  weekly  fluctuations  in  discharge  at  low  stages.  No 
appreciable  regulation  above  plant. 

ACCIJRA.CT. — When  the  flow  is  about  200  second-feet  or  less,  the  greater  part  of  it 
passes  through  the  power  plant  and  is  estimated  from  turbine  gate  openings  and 
head  on  the  wheels,  an  hourly  record  of  which  is  kept  at  the  plant.  The  results 
of  this  determination  can  be  considered  only  fair.  As  the  volume  of  flow  increases 
a  larger  portion  passes  by  the  plant  as  waste,  at  very  high  stages  by  far  the  greater 
part  of  the  discharge  is  waste;  this  part  of  the  discharge  is  determined  from  gage 
heig}its  read  from  a  gage  in  the  river  opposite  the  power  plant.  Stage-discharge 
relation  for  river  gage  permanent.  Rating  curve  well  defined  throughout.  Gage 
read  to  hundredths  every  four  hours.  Daily  discharge  ascertained  by  applying 
each  gage  height  to  the  rating  table,  and  taking  the  mean  of  the  six  determinations 
of  discharge.  Records  of  total  flow  at  the  station  range  from  foir  for  low  stages  to 
excellent  for  high  stages. 

CoopEHATiON. — ^The  hourly  records  of  gate  openings  of  the  turbines  and  head,  and 
reading  of  the  river  gage  are  furnished  by  the  Eastern  Minnesota  Power  Ck). 
Records  for  last  part  of  current  year  computed  by  the  employees  of  the  company 
by  use  of  rating  curves  prepared  by  the  engineers  of  the  Survey. 


Daify  discharge,  in  seamd-feet,  of  Snake  River  near  Pine  City,  Minn.,  for  the  year  ending 

Sept,  SO,  1917, 


D»y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Titly. 


Aug. 


8epr. 


1.. 
t.. 
I-. 
4.. 

5.. 

6.. 
7.. 
8.. 
».. 
U.. 

n.. 

12.. 
13.. 
H.. 
15.. 

«.. 
17.. 
18.. 
19.. 
20.. 

a.. 

22. 
23. 
24. 
25. 

%. 

27. 
28. 
2». 

30. 
U. 


903 
279 
286 
273 
201 

273 
243 
181 
258 
260 

254 
250 
247 
246 
125 


243 
231 
245 
242 

243 
216 
234 
235 
213 

224 
227 
231 
133 
229 
268 


284 
258 
2C2 
267 
234 

248 
260 
251 
249 
241 

246 
132 
212 
239 
235 

229 
169 
138 
99 
132 

143 
144 
144 
146 
143 

97 

131 
138 
139 

105 


128 
138 
94 
137 
139 

136 
139 
139 
140 
99 

126 
135 
137 
129 
127 
• 
128 
100 
U6 
118 
115 

104 
102 
100 
87 
97 

99 

96 
97 
96 
95 
73 


75 
76 
74 

59 
77 

76 
77 

78 
78 

78 

64 
83 
77 
76 

78 

78 
79 
70 
83 
79 

81 
79 
89 
96 
76 

96 

100 
117 
133 

108 
3^ 


647 
1,120 
1,860 
2,700 
3,020 

4,580 
4,440 
4,100 
8,770 
8,330 

2,910 
2,520 
2,210 
1,940 
1,600 

1,490 
1,250 
1,220 
1,100 
1,080 

1,120 
1,180 
1,340 
1,410 
1,450 

1,480 
1,400 
1,300 

1,260 
1,230 


1,230 
1,460 
1,170 
1,160 
1,070 

1,050 
968 
922 
799 
750 

686 
587 
533 
545 
471 

449 
398 
851 

412 
309 

364 
360 
359 
864 
304 

254 
137 
241 
247 
160 
271 


306 
199 
270 
284 

287 
290 
288 
262 
175 

2.S7 
803 
291 
283 
260 

234 
115 
188 
212 
212 

202 

184 
195 
114 
200 


190 
178 
168 
173 


93 
174 
176 

96 
211 

335 
253 

100 
271 
358 

370 
395 
382 
360 
297 

339 
2GS 
225 
207 
232 

231 
163 
251 
212 
240 

215 

191 
200 
111 
186 
185 


162 
137 
133 
159 
115 

144 
172 
167 
152 
142 

163 
123 
194 
167 
157 

157 
160 
155 
121 
142 

145 
139 
147 
131 
134 

113 
133 
125 

119 

108 
101 


76 
86 
76 
78 
82 

96 
96 
77 
96 
96 

82 
105 
119 
121 
124 

86 
138 
139 
138 
138 

188 
188 
113 
130 
127 

lao 

120 
118 
117 
101 
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M<miMy  discharge  of  Sfuike  River  nmr  Pine  Cfit^^  Minn.,forih4  year  ending  Sept,  SO,  1917. 
pralnage  area,  015  square  miles.] 


Month. 


Discbarge  in  8eocDd4Bet. 


Maxioinm. 


BtiHl|^llllll  - 


Per 

■qnara 


Run-off 

(depcbin 

mcDflB  on 

dndna^B 

ana). 


October 

November.. 
December.. 

Jsniiary 

February... 

March 

AprU 

May 

Jane 

July 

August 

September.. 


»1 

135 

987 

97 

140 

73 

83 

50 

70 

00 

888 

50 

4,680 

547 

1,460 

137 

806 

114 

395 

03 

104 

101 

130 

76 

237 

190 

115 
74.8 
70.1 
96.0 
2,0i0 

693 

227 

237 

142 

109 


0.299 
•  208 
.126 
.081 
.077 
.105 

2.23 
.648 
.248 
.250 
.155 
.U9 


o.ao 

.23 
•  U 
.09 
.08 
.12 
2L49 
.75 
.28 
.30 
.18 


Theyear. 


4,580 


59 


343 


.376 


5.10 


APPLE  RIVER  HEAR  SOMERSET,  WIS. 

Location.— In  sec.  21,  T.  31  N.,  R.  19  W.,  St.  Croix  County,  at  power  plant  of  St, 
Croix  Power  Co.,  3)  milee  below  Somerset  and  2  miles  above  mouth  of  river. 

Drainage  abea. — 550  square  miles  (measured  on  map  issued  by  Wisconsin  Geolog- 
ical and  Natural  History  Survey,  edition  of  1911;  scale:.  1  indi^O  miles). 

Kecords  available. — January  1901,  to  September  30, 1917. 

Gage. — Vertical  staff  gage;  readings  not  used  in  determination  of  flow. 

Discharge  . — The  discharge  of  the  turbines  in  second-feet  corresponding  to  the  number 
of  kilowatts  is  determined  for  each  hour  during  the  day  from  a  record  of  the  number 
of  wheels  in  operation  and  the  load ;  the  sum  of  the  discharge  divided  by  24  gives 
the  average  discharge  through  the  turbines.  To  this  quantity  is  added  the  leak- 
age through  the  average  number  of  wheels  idle  each  day,  the  sum  giving  the  daily 
flow  through  the  power  house.  Water  is  seldom  wasted  over  the  spiUway  of  the 
dam,  but  when  it  is  so  wasted  the  quantity  is  computed  from  weir  formulas  and 
added  to  the  flow  through  the  plant.  There  is  a  constant  leakage  throu^^  the 
gate  and  flashboards  amounting  to  3  second-feet.  This  quantity  has  not  been 
taken  into  consideration  in  computing  the  published  records. 

Extremes  of  discharge.— Maximum  daily  dischaige  during  year,  966  second-feet, 
April  6;  minimum,  daily  discharge,  62  second-feet  Octob^  26. 

1904-1917:  Maximum  daily  dischaige,  2,280  second-feet  in  Jime,  1905;  miniynwm 
daily  dischaige,  38  second-feet  May  10, 1910.  Minimum  dischaige  caused  by 
regulation.  Becords  of  maximum  and  minimum  dischaige,  1901-1903,  not 
available.  • 

Rboulatiom. — ^There  are  a  number  of  power  plants  on  Apple  Kiv^  above  the  statioxi. 
The  pondage  of  these  plants  is  small,  and  though  the  daily  flow  may  be  con- 
trolled to  some  extent  the  mean  monthly  flow  probably  corresponds  closely  to 
the  natural  flow. 

AcciTRACT. — ^In  Jime,  1914,  a  series  of  ciurent-meter  measurements  were  made  by  the 
Wisconsin  Kailroad  Commission  and  United  States  Geological  Survey,  and  a  xatbig 
ciurve  for  the  tailrace  was  developed.  Twelve  tests  were  then  run  with  di£ferent 
wheels  and  loads.  It  was  found  that  the  discharge  as  determined  by  the  cunent 
meter  and  the  discharge  as  computed  by  the  company  agreed  very  closely,  the 
percentage  difference  for  the  12  tests  ranging  from  —6.4  per  cent  to  -|-1.S  per  cent, 
with  an  average  of  —2.0  per  cent;  the  discharge  as  determined  by  the  company 
being  2  per  cent  less  than  that  determined  by  the  current  meter. 

Cooperation. — ^Records  furnished  by  the  St.  Paul  Gas  Light  Co.,  of  St.  Paul,  Minn., 
F.  L.  CroBB,  general  manager. 
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DaU^  dMiarge,  in  ueond-feetf  of  Apple  River  near  Somerset ^  Wu.,for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

1 

136 
234 
211 
303 
278 

238 

252 
245 
235 
265 

254 
290 
306 
296 
136 

232 
237 
186 
265 
274 

266 
62 
291 
215 
249 

276 
250 
315 
68 
301 
247 

216 
265 
278 
231 
81 

292 
214 
265 
296 
275 

266 
188 
255 
264 
255 

228 
265 
247 
195 
268 

278 
274 
296 
247 
273 

151 
863 
250 
319 
153 

292 
234 
216 
294 
828 

277 
275 
278 
819 
138 

223 
185 
215 
153 
233 

206 
263 
242 
230 
264 

245 
243 
275 
171 
203 

272 
224 
237 
209 
242 
234 

195 
258 
259 
265 
276 

256 
134 
261 

215 
201 

202 
194 
235 
155 
212 

204 
235 
251 
253 
233 

205 
213 
220 
230 
257 

252 
223 

216 
237 
218 
202 

211 
219 
200 
233 
201 

909 
277 
161 
229 
245 

197 
221 
249 
252 
246 

257 
262 
146 
252 
254 

247 
169 
264 
226 
192 

257 
223 
244 



262 
230 
253 
172 
267 

264 

252 
246 
271 
286 

254 

281 
284 
283 
290 

203 
272 

190 
292 
804 

295 
300 
817 
579 
437 

397 
471 
£34 
599 
575 
736 

741 
010 
893 
913 
944 

966 
896 
885 
865 
831 

799 
759 
629 
578 
631 

679 
519 
348 
506 
652 

658 
462 
338 
489 
555 

625 
431 
367 
472 
691 

547 
510 

487 
459 
888 

222 
343 
459 
470 
377 

352 
302 
311 
379 
349 

291 
312 
291 
266 
169 

279 
263 
204 
209 
277 

282 
163 
256 
800 
217 
326 

851 
524 
492 
619 
479 

898 
833 
301 
865 
401 

418 
355 
312 
2^9 
296 

303 
168 
236 
806 
297 

844 
258 
841 
237 
299 

456 
373 
367 
295 
339 

339 
824 
2.3 

280 
300 

314 
SCO 
192 
820 
319 

321 
311 
293 
279 
255 

307 
306 
280 
312 
314 

360 
240 
816 
290 
276 

296 
232 
269 
128 
274 
313 

261 
269 
187 
247 
138 

181 
217 
169 
204 
166 

262 
150 
220 
241 
194 

204 

211 
260 
136 
200 

196 
206 
206 
202 
227 

213 
286 
253 
204 
106 
196 

229 

2 

127 

3 

175 

4 

181 

& 

166 

6 

202 

168 

« 

200 
186 
168 

126 
222 
162 
214 
246 

121 
198 
182 
188 
184 

200 
262 
151 
206 
236 

210 
197 
210 
Z'S 
147 

9 

10 

11 

12 

13 

U 

15 

16 

1? 

]s 

19 

JO 

21 

22 

2i...^ 

24 

25 

» 

r 

2< 

2y 

30 

31 

Note.— See  note  mider  "Discharge"  in  station  description  for  account  of  method  by  Which  these  records 
vere  obtained. 

MovUhlp  discharge  of  Apple  River  near  Somerset,  Wis.  y  for  the  year  ending  Sept,  SO,  1917 
[Drainage  area,  550  square  miles.) 


Month. 


Pischarge  in  second^Bet. 


Maximum. 


Minimum. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


October 

Kbvonber 

pecember 

Janoiiy ^.. 

SSST' 

June. 

July 

Aogost 

•fi«pc«mbcr 

The  year 


315 
863 
329 
275 
277 
736 
966 
547 
624 
859 
286 
290 


966 


62 
81 
138 
134 
146 
172 
838 
163 
169 
128 
106 
121 


239 
248 
239 
225 
228 
839 
668 
825 
848 
290 
206 
193 


296 


0.435 
.461 
.435 
.408 
.415 
.616 

1.21 
.561 
.633 
.527 
.375 
.351 


.538 


0.50 
.60 
.50 
.47 
.43 
.71 

1.35 
.68 
.71 
.61 
.43 
.39 


7.28 
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SURFACE  WATER  SUPPLY,  1&17,  PART  V. 


KmmavHzo  bzvxr  vxar  bzvxr  falls,  wn. 

Location.— In  sec.  18,  T.  27  N.,  R.  19  W.,  at  Clifton  Hollow  Bridge,  a  quarter  of  a 
mile  downstream  from  dam  of  Clifton  Falls  Power  Co.,  2  miles  above  mouth  of 
river  and  7  miles  downstream  from  River  Falls,  Pierce  County. 

Dbainaqb  abba. — ^170  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical  and  Natural  History  Survey,  edition  of  1911;  scale:  1  inch=6  miles). 

Rbcobds  available.— October  23, 1916,  to  September  30, 1917. 

Gaqb. — Gurley  graph  water-stage  recorder,  in  a  wooden  well  fastened  to  downstream 
side  of  right-hand  cushing  bridge  pier. 

DiscHAROB  MEASUBBMBNTs. — Made  from  bridge  or  b^  wading. 

Channel  and  contbol.— Bed  composed  of  rather  heavy  gravel  and  sand;  contxol 
is  head  of  small  rapids  150  feet  below  the  gage.  High  water  will  wash  out  and 
fill  in  this  control  section,  causing  small  changes. 

EzTBBMEB  OF  DiscHARGB. — Maximum  Stage  recorded  during  year,  5.66  feet  4.30 
p.  m.  March  27  (discharge,  about  1,900  second-feet);  minimum  stage  recorded, 
1.7  feet  (discharge,  about  15  second-feet),  occurred  several  times  following  com- 
plete shutdown.  The  maximum  is  about  the  natural  maximum ;  minimum 
caused  by  regulation  at  the  power  house. 

lOB. — Stage-discharge  relation  affected  to  some  extent  by  ice. 

Rboitlation.— The  daily  flow  is  regulated  almost  completely  by  the  Clifton  power 
dam  just  above  the  station.  There  are  three  dams  in  River  Falls  which  may 
also  have  some  effect  on  the  daily  flow.  The  storage  at  these  dams  is,  howev^, 
relatively  small,  and  the  monthly  flow  is  considered  to  be  nearly  the  normal  flow. 

Aocx7BACT.--Stage-discharge  relation  not  permanent.  Three  rating  curves  used  as 
follows:  October  22  to  March  25,  well  defined  between  0  and  120  second-feet; 
March  26  to  July  18,  fairly  well  defined  between  1,5  and  400  second-feet,  extended 
and  subject  to  error  above  and  below  these  limits;  July  19  to  September  30, 1917, 
poorly  defined  throughout.  Continuous  gage  record  obtained  by  recording  gage, 
except  during  a  portion  of  January  and  February,  when  gage  well  was  frozen. 
Daily  discharge  ascertained  by  means  of  discharge  integrator,  except  during 
last  part  of  January  and  February,  when  it  was  estimated.  Open-water  records 
good,  except  those  for  high  water,  which  are  fair;  winter  records  subject  to  some 
error. 

DMutrge  measwremenU  of  Kinnihinnic  River  near  River  Falls,  Wis.,  during  the  years 
ending  Sept,  SO,  1916  and  1917. 


Date. 

Madeby- 

Gaee 

Dis- 
charge. 

Date. 

Madeb;^ 

^. 

Dis- 
Ghaige. 

1915. 
Sept.  21 
1916-17. 
Oct.   18 

W.  O.Hoyt 

Feet. 
2.39 

2.44 

1.88 
2.40 
2.50 

Stc-ft. 
70 

68 
15 
67 

fU 

1916-17. 
Feb.  15 
Apr.    4 
Juno    4 

4 

4 

Aug.    9 

R.  B.  KUgore 

Feet, 
2.58 
2.36 
8.38 
1.90 
1.89 
1.82 
8.24 

SK.-/L 

R.  B.  IQlgore..... 

do....". 

do 

do 

do 

do 

do. 

78 
844 

22 
Dec.    4 
Jan.    16 

do 

do 

....do. 

as 

90 
18 

-| 

868 

I 
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DotZy  ^tdurrge^  in  teconi-feet,  of  Etntiihinnie  River  near  River  FalU^  Wis,,  for  the  year 

ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1    

61 
62 
61 
72 
54 

92 
70 
50 

m 

57 

86 
39 
72 
40 
53 

62 
71 
64 
48 
60 

57 
50 
77 
60 
62 

47 
73 
57 
62 
48 

67 
81 
35 
79 
54 

54 

78 
47 
56 
40 

83 
63 
61 
53 

60 

74 
60 
80 
102 
74 

79 
77 
84 
76 
65 

m 

82 
76 
87 
88 
123 

80 
104 
102 
97 
94 

82 
33 
54 
57 
51 

53 
61 
60 
63 

72 

73 
71 
71 
70 
65 

78 
69 
68 
65 
09 

66 
65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 

67 

67 
80 
60 
60 
60 

60 
60 
60 
60 
40 

62 
63 
64 

53 
45 
51 
66 
67 

82 
112 
76 
75 
96 

64 
78 
86 
60 
68 

82 
71 
62 
96 
82 

64 
103 

58 
128 
375 

908 

1,300 

1,110 

1,030 

920 

938 

331 
196 
126 
132 
106 

104 
80 
66 

82 

74 

76 
65 
60 
69 
60 

79 
72 

62 
68 
68 

76 
64 
72 
75 
76 

74 
62 
74 
63 

80 

67 
65 
66 
64 
09 

44 

79 
74 
55 

68 

63 
73 

46 
59 
66 

58 
60 
63 

78 
84 

58 
84 
59 
61 
53 

05 
61 
73 

104 
108 
84 

85 
73 
76 
156 
117 

97 
78 
78 
82 
86 

83 

88 
49 
102 
96 

64 
108 
160 
54 
94 

61 
78 
89 
210 
361 

232 
132 
114 
126 

48 

50 
106 
76 
72 
133 

124 
93 
96 
160 
112 

167 
138 
84 
92 
73 

140 
107 
90 

85 
78 

66 
78 
78 
76 
74 

74 
74 
09 
83 
68 
-62 

80 
62 
56 

74 
57 

63 
79 

72 
63 
52 

80 
83 
66 
66 
72 

58 
60 
57 
44 
81 

67 
72 
63 
56 

65 

68 
68 
70 
64 
67 
70 

60 

i:::::::::::::: ::::::: 

81 

3 

49 

4 

74 

5 

91 

1 

74 

7 

68 

8 

79 

9 

76 

10 

74 

„ 1   .... 

56 

u 

74 

13 

79 

u 

88 

15 

73 

«. 1 

76 

17 

80 

IS 

76 

19 

83 

20. 

87 

„ I 

74 

22 .     

62 

23 

u 

61 
63 
85 

54 
56 
56 
55 
95 
61 

46 
86 

2S 

62 

25 

78 

27 

80 

28 

75 

2& 

75 

30 

70 

a 

Note. — Gage  well  troten  Jan.  27  to  Feb.  28;  dlscharpe  est  Imated.  DLwhargc  determined  from  gaf?e>height 
record  for  less  than  the  24-hour  period,  Oct.  28,  29,  Nov.  15-17,  Dec.  23-24,  30,  31,  Jan.  6,  7,  13, 14,  21-26, 
June  9,  and  Sept.  28-29. 

Monthly  discharge  of  Kinnxkinnic  River  near  River  Falls y  Wis.  y  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  170  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

Maximum. 

Mean. 

Per 

square 
mile. 

October  23-31 

65.1 
62.5 
72.9 
69.1 
63.6 

271 
90.0 
60.1 

109 
92.9 
66.2 
73.5 

0.388 
.368 
.429 
.406 
.374 

1..W 
.529 
.406 
.641 
.546 
.389 
.432 

0.13 

November 

92 
124 
104 

39 
35 
33 

.41 

Dceember 

.49 

J"»marT . 

.47 

FelmarT    '. 

.38 

Itech... 

1,300 
831 
108 
361 
167 
89 
91 

45 
60 
44 
48 
50 
44 
46 

1.83 

April 

.59 

^ .:;.;:.  I 

.47 

jS::::::::::::;::: : :..:.. 

.72 

loly 

.63 

AlMDlSt 

.45 

SB^bw     ; 

.48 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


OHXPPBWA  RIVZ&  AT  BISHOP'S  BBXDOB,  VBAB  WIBTSH,  WIS. 

Location. — In  sec.  23,  T.  39  N.,  R.  6  W.,  at  highway  bridge  3  miles  downstream 
from  East  Fork  of  Chippewa  River  (coming  in  from  the  left)  and  4  miles  by  road 
northwest  of  Winter,  Sawyer  County. 

Drainage  area. — ^775  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Records  available. — ^February  23,  1912,  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  highway  bridge  used  since  May  23,  1916;  read  by 
John  Edburg.  Gages  previously  used  as  follows:  February  23,  1912,  to  Januar 
27,  1914,  a  wooden  staff  gage  fastened  to  a  wooden  pier  on  right  bank  just  above 
bridge;  datum  3.44  feet  above  that  for  chain  gage;  January  27,  1914,  to  May  2S. 
1916,  a  vertical  cast-iron  staff  gage  fastened  to  same  pier;  datum  same  as  for  chain 

Discharge  measurements. — ^Made  from  downstream  side  of  highway  bridge. 

Channel  and  control. — ^Bed  composed  of  gravel;  free  from  vegetation  and  not 
subject  to  shift.  Control  is  at  head  of  rapids  about  1,000  feet  below  gage;  prac- 
tically ]>ennanent.    One  channel  at  all  stages.    Banks  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  7.23  feet  at  9  a.  m. 
April  22  (discharge,  3,020  second-feet);  minimum  discharge  estimated  at  lir) 
second-feet  February  17. 

1913-1917:  Maximum  stage  recorded,   9.56  feet  April  22,   1916  (discharge, 
6,940  second-feet);  minimum  discharge  (estimated)  February  17,  1917. 

Regulation. — Flow  modified  to  some  extent  by  operation  of  storage  reservoir  in  sec. 
14,  T.  41  N.,  R.  6  W.,  about  16  miles  above  station.  Reservoir  has  a  capacit}* 
of  550,000,000  cubic  feet  and  is  used  in  connection  with  reserv^oirs  on  upper 
Flambeau  River  for  regulating  flow  of  Chippewa  River. 

Accuracy. — Stage-discharge  relation  permanent  except  as  effected  by  ice  during 
winter  period  and  by  logs  during  a  portion  of  April  and  May.  Rating  curve  well 
defined  between  270  and  6,820  second-feet.  Gage  read  to  himdredths  twice  daily. 
Daily  discharge  ascertained  by  appl>ing  mean  daily  gage  hei^t  to  rating  table, 
except  for  period  in  which  stage-discharge  relation  was  affected  by  ice,  for  which 
it  was  obtained  by  applying  to  the  rating  table  daily  gage  height  corrected  for 
ice  effect  by  means  of  discharge  measurements,  observer's  notes,  and  weather 
records;  discharge  for  periods  of  April  and  May,  when  logs  were  present,  inter- 
polated. Oi>en-water  records  excellent  except  those  for  April  and  May  whidi 
are  fair;  winter  records  good. 

Discharge  measurements  of  Chtppetva  River  at  Bishop* s  Bridge,  near  Winter y  Wis.,  during 
the  year  ending  Sept.  SO^  1917, 

[Made  by  R.  B.  KUgore.] 


Date. 

Oaee 
hei^t. 

Dis- 
charge. 

Date. 

Gase 
hei^t. 

DIs. 
cbaije. 

Oct.  34 

Feet. 
5.36 
5.36 
6.53 

See.'ft. 
883 

211 

Mar.  9a 

Feet. 
6.01 
4.46 

SS3 

Jan.  6  A 

Aug.  14 

3W 

Feb.  6a 

sComp 

lete  ice  cover. 
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Dailif  dim^argey  in  $eeond-/eei^  of  Chippewa  River  at  Bithop't  Bridge  ^  near  Wvnler,  Wit, ,  for 
the  year  ending  Sept.  SO,  1917, 


i>«y. 


Oct. 


Nov. 


Deo. 


Jan. 


F»b. 


Mar. 


Apr. 


May. 


Juna. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

S. 
7. 
8. 
9. 
10.. 

U., 

12. 
13. 
14. 
U., 

M., 
17. 
18. 
19., 
XL, 

fl. 
22. 
S. 
24. 
25. 

26. 

27. 
21.. 
29. 
30. 
31. 


7S0 
710 
675 
610 

no 

565 

530 
505 
555 
555 

530 
530 
675 
790 
870 

1,000 
1,100 
1,150 
1,100 
1,100 

1,000 

1,000 

915 


790 
790 
750 
710 
710 
710 


710 
675 
675 
640 
640 


675 
710 
710 
750 

750 
750 
750 
790 
750 

750 
610 
640 
580 
565 

530 
505 
480 
405 
406 

405 
405 
430 
430 
455 


580 
406 
406 
406 

505 

406 
405 
833 
285 

870 
355 
365 
940 
340 

940 
940 
940 
940 
940 

355 
385 
840 
860 
880 

880 
880 
880 
860 
840 
340 


840 
830 
805 
385 
370 

360 
355 
355 
955 
950 

940 
940 
940 
236 
310 

910 
910 
910 
310 
990 

925 
230 
940 
940 
940 

980 
235 
936 
935 
380 
940 


930 
235 
310 
310 
210 

310 
310 
310 
310 
310 

300 

105 
190 
180 
190 

105 
175 
195 
310 
310 

925 
925 
910 
910 
210 

296 

910 
995 


210 
210 
210 
210 
210 

205 
215 
225 
230 
340 

955 
965 
965 

890 
330 

350 
880 
890 
430 
435 

435 
440 
485 
485 

495 

510 
530 
535 
565 
500 
580 


600 
630 
635 
690 
675 

680 
675 
800 
830 
830 

015 
1,000 
1,060 
1,100 
1,150 

1,950 
1,900 
1,300 
1,400 
1,960 

2,520 
2,980 

2,840 
2,700 
2,840 

2,700 
2,440 
2,180 
2,240 
2,310 


2.440 
2,540 
2.640 
3,740 
2,840 

2,700 
2,270 
1,830 
1,400 
1,360 

1,400 
1,290 
1,190 
1,080 
975 

870 

870 

1,050 

1,150 

1,100 

1,060 

1,050 

1,000 

960 

015 

830 
790 
580 
304 
530 
790 


015 
1,000 
1,000 
1,100 
1,400 

1,530 
1,740 
1.620 
1,520 
1,520 

1.520 
1,400 
1,200 
1,100 
1,000 

015 
790 
710 
710 
790 

750 

750 

870 

1,C60 

1,200 

1,400 
1,300 
1,350 
1,350 
1,350 


1,300 

1,000 

015 

015 

830 

1.150 
1,400 
1,400 
1.400 
1,350 

1,350 

1.300 

1,100 

960 

870 

790 
675 
610 
580 
640 

675 
675 
610 
555 
530 

505 
480 
430 
405 


860 
840 
829 
829 
822 

832 
822 

840 
840 
860 

860 
300 
340 
822 
304 

304 
804 
804 
804 
287 

287 
270 
287 
287 

287 

804 
304 
387 
804 
322 
322 


840 
822 
804 
804 
804 

804 
804 
804 
804 
804 

304 
840 
860 
430 
430 

430 
430 
455 
480 
480 

455 
430 
380 
360 
360 

360 
360 
360 
380 


Note. — Staee^lisdiarge  relation  affficted  by  ice  Nov.  25-28  and  Dec.  10  to  Apr.  0;  discharge  interpolated . 
bwaoM  oflogs  on  control,  Apr.  11. 18,  20, 21.  23,  29,  May  2-4.  7,  8,  and  12-15. 

MonUUg  dieeharge  of  Chippewa  River  at  Bishop* $  Bridge y  near  Winter j  Wis.,  for  the  year 

ending  Sept,  SO,  1917. 

[Diminage  area,  775  aqoare  miles.] 


Run-00 
(depth  in 
inches  on 

drainage 
area). 

^ffn^, 

Minunom. 

Mean. 

Per 
square 
mUe. 

October 

1,150 

790 

530 

340 

230 

590 

2.980 

2,840 

1,740 

1,400 

360 

480 

505 
405 
240 
210 
175 
205 
590 
804 
710 
380 
270 
304 

771 

607 

333 

244 

208 

362 

1,500 

1,370 

1,160 

841 

816 

869 

0.995 
.783 
.430. 
.315 
.268 
.467 

1.04 

1.77 

1.50 

1.09 
.408 
.476 

1.15 

Nnramhtr 

.87 

^Votnbflr' 

.50 

toSy!;:::;:::::::.. 

.36 

F«)raSy:v;;:::;::::;:...:. ..:..:::.: .... 

.28 

itaS^::;^":::::::::::. ::::::::::::::::::: 

.54 

Apin 

2.16 

M^ 

2.04 

loiiv::: ::.:.:.::..:::.::: 

1.67 

Wy 

1.26 

Aii»t.              .  . .  

.47 

SSSbii^v;:::::;:::::::;;::::::::::::;::::: 

.53 

Tbey^igr.  ^  .  , 

2,980 

175 

675 

.871 

11.83 
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SURFACE   WATER  SUPPLY,  1917,  PART  V. 


OHXPPXWA  BIVZR  VZAB  B&XFOX,  WIS. 

Location.— In  sec.  4,  T.  35  N.,  R.  7  W.,  at  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Railway  bridge  1  mile  east  of  Bruce,  Rush  County.  Thoraapple  River  enters 
from  the  left  immediately  above  the  station,  and  Flambeau  River  from  the  left 
about  21  miles  below.    . 

Drainage  area. — 1,600  square  miles  (measured  on  map  issued  by  WiBCOOBin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=s6  miles). 

Records  available.— December  31,  1913,  to  September  30,  1917. 

Gaob.— Chain  gage,  attached  to  downstream  side  of  Minneapolis,  St.  P&ul  &  Saolt 
Ste^  Marie  Railway  bridge;  read  by  II.  0.  Gardner. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Channel  and  control.— Bed  composed  of  sand  and  small  gravel;  free  from  vege- 
tation; first  and  second  channels  from  the  west  fairly  permanent;  third  channel 
nearest  east  bank  has  a  tendency  to  fill  during  low  stages  with  sand  worked  in  by 
Thomapple  River.  Flow  except  during  extreme  high  stages  is  confined  within 
the  banks. 

Extremes  op  DiscHARfJE.— Maximum  stage  recorded  during  year,  8.05  feet  April  21 
(discharge,  7,060  second -feef^;  minimimi  discharge  estimated  310  second-feet 
during  January  and  February-. 

1910-1917:  Maximum  stage  recorded:  12.3  feet  at  5.45  p.  m.,  April  22,  1916 
(discharge  13,400  socond-fect »;  minimum  discharge,  about  310  second-feet  during 
January  and  February',  1917 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation. — Flow  modified  to  some  extent  by  reservoir  on  the  West  Fork  of  Chip- 
pewa River,  in  sec.  14,  T.  41  N.,  R.  6  W.  Reservoir  has  a  capacity  of  550,000,000 
cubic  feet,  and  is.  used  in  connection  with  reservoirs  on  upper  Flambeau  River 
for  the  purpose  of  regulating  the  flow  of  Chippewa  River.  No  diurnal  fluctuation 
is  observed. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter 
periods  and  changes  caused  by  shifting  control  during  periods  of  low  water.  Rat- 
ing curves  poorly  defined.  Gage  read  to  quarter  tenths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  height  to  rating  table,  except 
for  the  period  in  which  stage-discharge  relation  was  affected  by  ice,  for  which 
periods  it  was  obtained  by  applying  to  rating  table  mean  daily  gage  height  cor- 
rected for  ice  effect  by  means  of  discharge  meai'urements,  ol)server's  notes,  and 
weather  records.    Open-water  records  fair;  winter  records  subject  to  error. 

Discharqe  meamxements  of  Ch'ippeiva  River  near  Bruce ^  TTiV*.,  during  the  year  ending  Sept. 

30,  1917. 


Date. 

Made  by- 

Gae© 
height. 

Dis- 
charge. 

Dale.    '            Made  by- 

.;s^t. 

Charge. 

Oct     26 

R   B  Kllffore 

Feet. 
2.76 
3  06 
3.25 

See.-ft, 

1,310 

426 

392 

Mar.  12^   R.B.KlIgore 

3.68 
3.40 
1.33 

See.-ff. 

406 

Jan.     9« 
F«b.    7« 

E.  L.  Wliukms... 

R.B.KlIgore 

May   14       ...do 

Aug.  15  I do 

1,W0 
313 

a  Complete  ice  cover. 
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Doi%r  SMtkarge^  in  secand-feet^  cf  CHppewa  River  near  Bruce,  Wis.,  for  the  year  endiw; 

Sept  30, 1917. 


D.y. 


Oct, 


Not. 


Dee. 


Hn. 


7M>. 


liar. 


Apr. 


M«y. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
S. 

4. 
5. 

6. 
7. 
«. 
9. 
10. 

n. 

12. 
13. 
14. 
U. 

K. 

17. 
IS- 
19. 

ao. 
fl. 

23. 
23. 
34. 

as. 

27. 
28. 

JO. 

a. 


1,230 
1,140 
1,0S0 
1,010 
»70 

890 
800 
850 
850 
8B0 

890 

no 

970 
1,230 
1,320 

1,420 
1,720 
1,720 
1,720 
1,720 

1,620 
1,620 
1,520 
1,320 
1,320 

1,820 
1,320 
1,230 
1,230 
1,140 
1,140 


1,140 
1  140 
1,090 
1,050 
1,060 

1,010 
1,010 
1,230 
1,520 
1,720 

1,820 

1,520 

1,320 

600 

016 

1,820 
1,420 
1,320 
1,230 
1,230 

1,140 

1,060 

1,060 

070 

070 

070 
1,050 
1,090 
1,050 
1,050 


1,000 

1,050 

070 

800 

800 

800 
030 
800 
850 
810 

810 
770 
730 
600 
660 

615 
680 
680 
646 
610 

475 
440 
440 
440 


476 
610 
680 
616 
660 
660 


680 
616 
680 
646 
610 

610 
476 
440 
425 
410 

400 
800 
880 
870 
866 

860 
856 

850 
840 
880 

820 
810 
810 
310 
310 

810 
810 
810 
810 
810 
810 


810 
810 
810 
840 
870 

800 
406 
800 
870 
870 

870 
870 
870 
866 

840 

866 

870 
866 
840 
866 

870 
800 
406 
800 
870 

870 
870 
866 


840 
860 


880 
870 
406 
440 
420 

406 
406 
406 
460 
406 

620 
646 
600 
650 
600 

730 
750 
770 
790 
810 

880 
850 
870 
800 
960 
1,010 


1,040 
1,440 
1,830 
2,060 
2,200 

2,970 
8,060 
8,060 
3,870 
3,000 

4,840 
6,200 
4,300 
4,000 
8,400 

8,100 
8,100 
8,400 
4,400 
6,680 

7,000 
6,760 
6,800 
4,840 
4,300 

4,000 
4,000 
4,000 
4,100 
4,600 


4,840 
4,600 
4,300 
8,000 
3,600 

8,300 
8,100 
8,000 
2,600 
2,500 

2,300 
2,200 
2,100 
2,000 
1,000 


8,400 
8,100 
2,600 
2,500 
2,600 

2,000 
4,200 
4,200 
4,000 
8,000 

2,600 
2,400 
^300 
2,000 
1,700 

1,600 
1,400 
1,300 
1,100 


1,300 

1,400 

800 

810 

1,000 

2,100 
2,100 
1,700 
2,000 

1,800 


1,800 
1,600 
1,400 
1,200 
1,200 

1,800 
8,100 
8,200 
2,800 
2,400 

2,200 
2,100 
1,800 
1,600 

1,400 
1,100 
1,100 
800 
1,060 

1,600 
1,300 
1,200 
1,200 
930 

000 
610 
800 
000 
610 
610 


676 
600 
430 
640 
610 

406 
610 
640 
480 
610 

510 
600 
610 
640 
826 

675 
810 
480 
480 
466 

430 
430 
430 
466 


660 
826 
466 

880 
370 
480 


480 
880 
480 
380 
640 

880 
640 
328 
675 
466 

406 
430 
466 
610 
610 

840 
610 
610 
466 
640 

640 
610 
480 
810 
610 

360 
675 
610 
610 
610 


Noa^--6ta8e-diaQharge  rektioo  ailteted  by  ioe  Nov.  16  to  Deo.  1  and  Deo.  9  to  AprU  la 
Monthly  dieeharge  of  Chippewa  River  near  Bruce,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  1,600  sqiare  mUes.) 


HoDtb. 


Discharge  In  seo(Bid4Bet. 


F*w*ty****y**r 


mnlmmn. 


Per 
square 


Rtm-off 
(depth  In 
uii^es  on 

drainage 
area). 


Oetobv... 
November. 
Dcotmber. 
Juiiary . . . 
February.. 
March..... 

£"•" 

'QDe. 

Jnlj 

August.... 
September. 

The: 


1,720 

1,720 

1,050 

650 

405 

1,010 

7,000 

4,840 

4,200 

3,200 

600 

810 


860 

616 
440 
310 
810 
840 
1,040 
1,020 
600 
610 
282 
826 


1,230 

1,160 

601 

394 

363 

690 

8,940 

2,280 

2,180 

1,510 

482 

492 


0.769 
.725 
.432 
.246 
.227 
.369 
2.46 
1.42 
1.36 
.944 
.301 
.308 


0.89 

.81 

.50 

.28 

.24 

.43 

2.74 

1.64 

1.52 

1.09 

.35 

.34 


7,000 


282 


1,280 


.800 


10.83 


OKZPPXWA  BIVZB  AT  OHZPPKWA  7AZXS,  WIS. 

Location.— In  SE.  J  sec.  6,  T.  28  N.,  R.  8  W.,at  highway  bridge  at  Chippewa  Eallfl, 
Chippewa  County,  2,500  feet  below  mouth  of  Duncan  Creek,  coming  in  from 
thenght. 

Dbainaox  abba.— 5,600  squaie  miles. 
9e719*— 19— W8P  456 6 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


Records  availablb.— June  22, 1888,  to  September  30, 1917.  The  gage  ma  odgiiiaDT 
established  by  the  Chippewa  Lumber  &  Boom  Co.,  which  has  kept  a  continuoftt 
record  since  1889.  Since  1904  the  United  States  Weether  Bureau  has  obtained 
gage  readings  during  the  flood  season  of  each  year.  On  June  1, 1906,  the  United 
States  Geological  Survey  began  making  dischaige  measuzements  and  maintain- 
ing gage  readings. 

Gage. — On  July  27,  1916,  a  Gurley  graph  water-stage  recorder  replaced  Fries  wat^ 
stage  recorder  which  was  installed  January,  1914,  on  web  between  cushing  pien 
supporting  first  right-hand  span  and  about  10  feet  upstream  from  the  gage  formerly 
used  by  United  States  Weather  Bureau;  gage  referred  to  the  original  datum. 

DiscHABOE  MEASUREMENTS. — Hsde  from  downstieam  side  of  bridge  or  by  wading. 

Channel  and  contbol. — ^Heavy  gravel;  fairly  permanent;  both  banks  hi^  and 
are  rarely  overflowed. 

Extremes  of  staoe. — Maximum  stage  recorded  during  year,  8.32  feet  at  12  a.  m., 
April  23  (discharge  24,900  second-feet);  minimum  dischaige  estimated  40  second- 
feet  February  4;  on  this  date  all  gates  and  other  openings  in  the  '^^ssota  plant 
of  the  Wisconsin  &  Minnesota  light  A  Power  Co.  were  closed,  the  dischaige  of 
40  second-feet  being  the  inflow  between  the  dam  and  the  station. 

1888-1917:  Maximum  stage  recorded,  26.03  feet  December  6, 1896.  September 
10,  1884,  a  stage  of  26.94  feet  was  reached;  dischaige  not  estimated.  MiTiiimim 
discharge  recorded  February  4,  1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

REQULATioN.-rFrom  October  to  January  15  littie  fluctuation  was  caused  by  the  opera- 
tion of  power  plant  about  half  a  mile  above  gage.  Considerable  fluctuation  wai> 
however,  caused  by  the  operation  of  laiger  plants  above,  notably  the  plant  d 
the  Biurnett  Falls  Manufacturing  Co..  at  Cornell,  Wis.  Beginning  about  January 
15  operation  was  started  at  the  WisBota  plant  of  the  Wisconsin  &  Minnesota  li^t 
&  Power  Co.  The  pond  was  filled  during  January  and  February  and  opoatioo 
of  the  wheels  was  begun  about  February  15.  After  this  date  flow  dining  me- 
dium and  low  stage  is  controlled  by  this  plant. 

AccxniACT. — Stage-discharge  relation  practically  permanent.  Rating  curve  well 
defined  between  530  and  56 ,200  second-feet ;  below  530  second-feet  poorly  defined. 
Operation  of  water-stage  recorder  was  satisfactory  throughout  the  year.  Except 
for  periods  when  stage-discharge  relation  was  affected  by  ice,  daily  dischaige 
October  1  to  May  11  ascertained  by  applying  to  rating  table,  mean  daily  gage 
height  obtained  by  planimeter  from  gage-height  graph;  discharge  May  12  to 
September  80  obtained  with  the  discharge  inteigmtor.  Discharge  during  periods 
when  stage-discharge  relation  was  affected  by  ice  November  18-24,  December 
14  to  April  5  ascertained  by  applying  to  rating  curve  mean  daily  gage  height 
corrected  for  the  effect  of  ice  by  means  of  discharge  measurements,  observer  0 
notes,  and  weather  records,  and  to  some  extent  on  computations  of  flow  through 
the  Wissota  dam.    Open-water  records  good ;  winter  records  roughly  approximate. 

Discharge  measuremenU  of  Ckippewa  River  at  Chippewa  Falls^  Wis.,  during  the  year 

ending  Sept.  SO,  191 7. 


Date. 

Madeby- 

1^ 

Dl». 
charse. 

Date. 

Madeby- 

i^^. 

Db. 
chaise. 

In.  11a 

Kllnire  and  WnUamfl. . 

Feet. 
1.75 
.13 
.02 

8ee.'St. 

893 
637 

Mar.  81a 
May  17 

Aug.  13 

K.B.Kl^on 

FteL 

ass 

1.33 

^& 

18a 

do. ••••.•••••••.... 

1,090 

Mk  ao* 

do.. 5! 

«• 

a  Ccimpktta  loo  oovar. 
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Ddbf  SaAargt,  in  Beoond-feetf  of  Chinpewa  River  at  Chippewa  FalUy  Wii,,  for  the 
year  enaing  Sept.  30, 1917, 


Day. 


Oct. 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Juoe. 


July. 


Aug. 


Sept. 


3,030 
S,400 
3,400 
3,400 
8,190 

9.780 
S,780 
2,780 

9 '  2,W0 

Ifl. 2,780 


U... 
B.. 
U.. 
14... 
U... 


Ig... 
1*.. 
9... 

H... 
22.. 
23.. 
».. 
25.. 

28.. 

27.. 
2J.. 
29.. 
30.. 

a.. 


2,780 
2,780 
2,780 
2,980 
3,190 

4,310 
3,850 
3,190 
6,020 
4,780 

4,540 
4.310 
4,540 
4,080 
4,060 

3,850 
4.080 
4,080 
4.080 
4,080 
4,310 


8,850 
4,060 
4,080 
4,080 
4,060 

3,850 
3,850 
4,080 
4,310 
6,790 

6.850 
6,850 
6.050 
6,030 
3,630 

3,400 
3,190 
8,190 
3,190 
3,190 

3,960 
2,980 
3,980 
3,980 
3,960 

8,190 
3,190 
3,980 
8.400 
8.190 


3.190 
8.190 
3.190 
3.980 
3,190 

2.980 
3.190 
3.980 
3,980 
3,780 

3.780 
3,480 
3,480 

3,390 

1,690 
1,630 
1.060 
1,410 
1,860 

3,080 
3,120 
3.120 

900 

2.080 
3,480 
3.480 
3,480 
2,030 
860 


580 
450 
450 
640 
3,400 

3,000 

1,630 

820 

580 

1,940 

1,700 
1.620 
1,340 
820 
1,860 

896 
880 
380 

880 
380 
865 

365 
365 

365 
350 
850 
835 
335 
350 


365 
866 

365 

40 

600 

806 
550 
335 
835 

395 

450 
490 
490 
510 
3,210 

2,800 
1,410 
1,050 
1,580 
610 

600 
3.190 
3.430 
3.300 
3,230 

1.890 
1.320 
1,580 


3,210 
1,830 
1,440 
1,080 
1,400 

1,480 
1,600 
1,580 
1,520 
1,490 

885 

1.280 
1,510 
1,700 
1,680 

1,910 
1.930 
1,580 
1.280 
1,320 

960 
1,370 
950 
950 
745 

790 
895 
895 
745 
1.010 
2.520 


4.310 
5,950 
7,150 
8.760 
10,600 

11,800 
15,600 
14,400 
15,000 
9,720 

12,800 
19,000 
20,000 
19,400 
16,600 

14,000 
12,500 
14,000 
13,100 
13,700 

16,600 
20,400 
23,300 
21,500 
19,000 

17,800 
14,700 
14,700 
12,800 
15,600 


16  300 
17,300 
17,300 
16,300 
14,700 

13,100 
13,400 
12,800 
9,720 
9,140 

8.270 
7,300 
5.720 
6,000 
5,230 

5,680 
4,700 
4,580 
4,390 
5,730 

5.400 
4.610 
4,780 
5,320 
4,810 

3.560 
8.910 
4,620 
3,680 
3,320 
3,740 


5,700 
6,830 
7,910 
7,970 
6,870 

9,810 
9,610 
9,920 
13,000 
11,000 

8,670 
6,420 
4.000 
8,650 
4,150 

3,630 
3,390 
2.600 
2.630 
2,710 

2,900 
2,410 
6,500 
3,980 
4,540 

4,090 
4,370 
8,400 
4,630 
4,200 


5,170 
4,570 
4.600 
8,860 
4,880 

4,470 
6,910 
9,840 
8,340 
6,870 

5,820 
5,780 
4,320 
4,800 

3,110 

3,700 
2,880 
2,940 
3,260 
3,380 

2,900 
4,270 
2.400 
2,790 
2,680 

2,310 
2.410 
2,160 
800 
3,860 
2,860 


3.800 
3.950 
3.340 
8.300 
1,080 

2,900 
1,790 
2,570 
2,360 
2,250 

2,020 
960 
1,840 
1,640 
1,480 

1,710 
1.320 
1,900 
1,200 
1,550 

1,890 
1,740 
1,350 
1,800 
1,750 

1,360 
1,670 
1,870 
1.770 
1,710 
1,650 


1.700 

960 

740 

1,570 

1,600 

1,880 
1.980 
1,620 
900 
1,200 

1,860 
1,480 
2,010 
1,830 
1,720 

960 
1,640 
2,070 
2,190 
2,410 

2,150 
2.160 
1,060 
2,190 
2,160 

2,250 
2,190 
1,930 
1,930 
905 


Noii.-Stag»4lischarge  relation  affocted  by  Ice  Nov.  18-24  and  Dec.  14  to  Apr.  5. 

Monihiy  dwharge  of  Chippewa  River  at  Chippewa  FalU,  Wis,,  for  the  year  ending 

Sept.  SO,  1917, 

[Dfalnage  area,  5,600  aqnare  miles.] 


Discharge  in  seoond-feet. 

Btm-off 
(depth  in 
Inches  on 

drainage 
area). 

HoDth. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October...                           

5,020 
6.850 
3,190 
3.400 
3.190 
2,520 
23,300 
17,300 
13.000 
9,840 
3,340 
2,410 

2,780 

2,980 

.     860 

835 

40 

745 

4.310 

3,320 

2,390 

800 

050 

740 

3,640 
3.920 
2,330 
831 
1,090 
1.370 
14,500 
V,910 
5,760 
4,160 
1,900 
1,710 

aoso 

.700 
.416 
.148 
.195 
.245 
2.59 
1.41 
1.03 
.743 
.339 
.305 

0.75 

NoTwnber.. .:::::*::.': 

.78 

Deenbv 

.48 

lamiry 

.17 

Febmiy..                                   . 

.20 

Marcr7     

.28 

jw...    :::":":::::::::          : 

2.89 

yEs 

1.68 

jini...:: 

1.15 

Joly 

.86 

Aogott !!!!!"!!.!!! 

.39 

&«9teiAber 

.34 

Tb^ymr 

23,300 

40 

4,090 

.730 

9.92 
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SUBFAGB  WATEB  SUPPLY,  1917,  PART  V. 


TUkMBEAJT  BXTWA 

LocATioN.—In  NW.  \  8E.  \  sec.  33,  T.  41  N.,  R.  1  E.,  Aahland  County,  6  mUeB Boutb- 
east  of  Butternut  and  7  miles  upstream  from  Park  Falls. 

Drainage  area. — 660  square  miles  (measured  on  map  issued  by  \^scoiimn  Geo- 
logical &  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Records  available.— July  30, 1914,  to  September  30, 1917. 

Gaoe. — Chain  gage  supported  by  biiilt-up  cantDever  attached  to  posts  set  in  the 
ri^t  bank  of  the  river,  installed  May  26,  1916;  read  by  Miss  Mathilda  Schulz, 
Vertical  staff  gage  at  same  site  and  datum  was  used  fn»n  July  90,  1914,  until 
taken  out  by  ice  in  spring  of  1916. 

Discharge  measurements. — ^Made  from  a  cable  1,500  feet  downstream  from  gage. 

Channel  and  control. — Bed  at  gage  composed  of  mud  and  rock.  Left  bank  is 
low  and  subject  to  overflow;  rig^t  bank  slopes  back  gradually  to  hig^wat^  mark. 
At  the  cable  site,  1,500  feet  below  the  gage,  the  bed  is  rocky  and  the  banks  hi^. 
Control  is  at  head  of  Schultz  Rapids  about  200  feet  below  cable  and  1,700  feet 
below  gage. 

Extremes  of  discharge. — MaTimum  stage  recorded  during  year,  4. 02  feet  April 
21,  and  23  (discharge,  1,400  second-feet),  minimum  discharge  estimated  340 
second-feet  February  9. 

1914-1917:  Maximum  stage  recorded,  9.0  feet,  April  22  and  23, 1916  (discharge, 
5,430  second-feet);  minimum  discharge,  February  9, 1917. 

Regulation. — Storage  reservoirs  are  maintained  by  the  Chippewa  A  Flambeau 
Improvement  Co.  on  the  headwaters  of  the  Flambeau  River.  Of  these  reservoirs, 
Rest  Lake,  in  sec.  9,  T.  42  N.,  R.  5  E.,  with  an  allowable  capacity  of  approx- 
imately 1.5  billion  cubic  feet,  is  the  largest. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  356  and  3,480  second-feet.  Gage  read  to  quarter- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  ciu^e  except  for  periods  in  which  stage-discharge  relation  ¥B0 
affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table  daOy  gage 
height  corrected  for  ice  effect  by  means  of  discharge  measurements,  observers 
notes,  and  weather  records.  Crage  not  read  on  most  Simdays  part  of  April  to 
July;  discharge  interpolated.    Open-water  records  good;  winter  records  fair. 

Discharge  measuremtnU  of  Flambeau  River  near  Butternut ,  Wis,,  during  the  year  ending 

Sept.  SO,  1917. 

[Ifade  by  R.  B.  Kllgoie.) 


Date. 


7an.  3a.. 
20a.. 


Oace 
hei^t. 


Feet. 
2.78 
3.63 


Dl». 
charge. 


See,'ft. 
514 
380 


Date. 


Mar.  1«.. 
May  13.. 


Gace 


Feet. 
8.15 
3.30 


Dis- 
diargc* 


Sec-fL 

m 
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Doify  diiehar^f  in  ieeondfoet^  of  Flambeau  River  near  Bu^emut,  Wit.,  for  the 

ending  Sept.  SO,  1917. 


T>^y. 

Oct 

Nov. 

Dm. 

Jan. 

Feb. 

ICar. 

Apr. 

luy. 

June. 

J0I7. 

ADC. 

Sept 

1  

780 
716 
716 
716 
673 

633 
673 
«33 
633 
632 

633 
673 
805 
MO 
965 

1,080 
1,120 
1,120 
1,130 
1,080 

1,030 
865 
940 
840 
806 

805 
805 
805 
805 
805 
805 

040 

065 

1,080 

l!l30 

1,080 

805 
805 
805 
065 
065 

065 
040 
040 
065 
440 

343 

506 
673 
730 
806 

850 
805 
650 
828 
806 

718 
633 
674 
716 
786 

760 
783 
805 

783 
760 

783 
805 
805 
805 
783 

760 
738 
716 
715 
715 

600 
675 
675 
650 
630 

630 
610 
600 
600 
675 

575 
655 
555 
555 

585 
«5 

535 
530 
530 
530 
530 

530 
500 

465 
475 
465 

450 
430 
415 
415 
430 

435 
460 
445 
440 
430 

430 
415 
400 
865 

800 

400 
805 
800 
80O 
806 
400 

885 

870 
880 
800 
400 

880 
355 
850 
840 
855 

370 
385 
370 
355 

855 

355 

855 
855 

355 
dfiO 

365 

370 
370 
370 
870 

870 
885 
885 

885 
385 
865 
865 
885 

385 

385 
885 
885 
885 

885 
885 
385 
365 
865 

88S 
885 
885 

400 
400 

415 
430 
450 
465 
485 

500 
530 
555 

575 
500 
630 

675 
605 
715 
740 
760 

805 
830 
850 
870 
805 

040 
060 
085 

1,030 
i;080 

1,130 
1,170 
1,230 
l!l20 
1,280 

1,880 
1,380 
1.380 
1,380 
i;380 

1,880 
1330 
1220 
1,220 
1,220 

1,380 
1,330 
1.330 
1,330 
1,330 

1,300 
1  280 
1230 
11330 
1,170 

1,130 

1060 

1,030 

085 

065 

040 
805 
040 
085 
062 

040 
805 
850 
806 

760 

760 
738 
716 
716 
716 
085 

1,080 
1,170 
1,140 
1,130 
1,170 

1,170 
1  280 
1,330 
1,330 
1.380 

1,330 

1,120 

1030 

040 

805 

806 
805 
805 
805 
085 

1.080 
1,030 
1,030 
1,100 
1,170 

1,170 
1,170 
1,120 
i;080 
1,080 

1,060 

i,oao 

040 
1,130 
i;330 

1,130 
1320 
1,300 
1,170 
1.080 

065 

065 
040 
805 
873 

850 
760 
716 
673 
673 

633 
633 
633 
633 
633 

633 
632 
502 
502 
503 
554 

554 

518 
554 
554 
554 

554 
554 
554 
554 
554 

554 

554 

518 
518 
554 

554 
554 
554 
554 
554 

554 

518 
483 
440 
440 

554 
554 

554 
483 

440 
440 

433 

1 

400 

3 

416 

4 

416 

5 

400 

6 

416 

7 

440 

g,   

440 

9 

433 

10 

400 

11  

400 

la 

885 

13   

416 

14 

518 

IS 

502 

16 

554 

17 

554 

18 

518 

19 

483 

10 

440 

n 

433 

a 

416 

J3 

885 

94 

870 

S 

356 

36 

400 

27 

483 

28 

440 

2» 

433 

ao. 

416 

a 

Note.— SteffB-dSflclttrm  nbtton  mffeoted  by  loe.  Dm.  14  to  Apr.  17.    No  gase-bdgbt  records,  Apr.  33. 
9,  Kfty  6, 13^,  37,  June  8, 10, 17, 34,  JiUy  1, 8, 15, 33, 30  and  Aug.  5;  dlacbage  &t«polAtecL 


MoTMy  diicharge  of  Flambeau  River  near  Butternut,  Wis.,  for  the  year  ending  8epL 

SO,  1917. 

[Drainage  area,  060  square  mllee.] 


HoDth. 


DIeebarge  in  seooDd-fiBet. 


MftTjipiifn- 


Mean. 


Per 

square 


Run-off 
(deotb  in 
incnes  od 

drainage 
area). 


October... 
November. 
Beonber. 
Jirary... 
Ftbroary.. 

J^:::::: 

June 

JiUy 

pi 

Tbeyear. 


1,130 

1,120 

805 

535 

400 

630 

1,380 

1,330 

1.330 

1,330 

554 

602 


633 
843 
535 
385 
840 
385 
675 
716 
805 
554 
440 
856 


828 

682 

444 

368 

430 

1,070 

1,020 

1.080 

851 

531 

430 


1,380 


840 


718 


1.80 
1.35 
1.08 
.678 
.558 
.651 
1.63 
1.55 
1.64 
1.30 
.805 
.665 


1.00 


1.50 

1.40 

1.10 

.78 

.58 

.75 

1.81 

1.70 

1.88 

1.40 

.06 

.74 


14.70 
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SUBFACE  WATER  SUPPLY,  1917,  PART  V. 


Location.— In  SE.  }  sec.  20.  T.  35  N.,  R.  5  W.,  at  H.  J.  ComeliflBen's  fann,  about 
6  miles  by  road  northeaat  of  LadyBmith,  Rusk  Comity,  21  miles  below  mouth  of 
South  Fork  of  Flambeau  River,  coming  in  from  the  left,  and  28  miles  above 
mouth  of  river. 

Draikaob  area. — ^1,940  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical &  Natural  History  Survey,  edition  oi  1911;  scale,  1  inch =6  miles). 

Records  available. — January  2,  1914,  to  September  30.  1917.  From  February  15, 
1905,  to  December  2, 1906,  records  were  collected  at  a  station  in  the  city  of  L^iy- 
smith,  three-fourths  of  a  mile  south  of  the  Minneapolis,  St.  Paul  A  Sault  Ste.  Maiie 
Railway  station,  half  a  mile  below  the  dam  of  the  Menarfia  Pulp  Co..  and  about 
6  miles  below  the  present  station. 

Gage. — Chain,  fastened  to  a  cantilever  arm  supported  by  two  trees  on  the  left  bank 
of  the  liver,  on  the  farm  of  H.  J.  Comeliasen;  read  by  H.  J.  Coraelissen. 

Discharge  measurements. — Made  from  cable  200  feet  below  gage. 

Channel  and  control. — ^Bed  composed  of  gravel  and  sand;  free  from  vegetation 
and  fairly  permanent.  At  the  gage  section,  channel  is  divided  by  a  small  sandy 
island;  at  the  cable  section  the  river  flows  in  one  channel;  banJa  are  medium 
high,  wooded,  and  not  subject  to  overflow.  Control  not  well  defined,  formed 
by  the  channel  below  the  gage. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  when  chanel  was 
clear  of  ice  and  logs  6.6  feet  June  7,  8  (discharge  7,880  second-feet);  minimum 
discharge,  605  second-feet  March  10-17. 

1903-1906  and  1914-1917:  Maximum  dischaige  recorded,  17,400  second-feet 
April  23,  1916;  minimum  discharge,  390  second-feet  December  4,  1904. 

Ice. — Laige  quantities  of  frazil  ice  form  on  the  falls  and  rapids  above  the  station 
and  fill  the  channel  for  a  distance  of  several  miles  from  the  gage  to  pond  of  the 
paper  company's  dam  at  Ladysmith,  seriously  affecting  the  stage-dischaige 
relation. 

Regulation. — ^The  Chippewa  A  Flambeau  Improvement  Co.  operates  storage  reser- 
voiiB  on  Rest  Lake  and  smaUer  reservoirB  on  Manitowish  and  Turtle  rivers  and 
Bear  Creek.  Weekly  fluctuations  at  the  gage  are  caused  by  operation  of  powtf 
plants  at  Park  Falls  and  storage  reeervoiis;  no  daily  fluctuation  has  been  observed. 

AccuRACT. — Stage-discharge  relation  permanent  except  as  affected  by  logs  and  ice. 
Rating  curve  well  defined  between  770  and  17,000  second-feet,  rou^y  approxi- 
mate above  and  below  iheee  limits.  Gage  read  once  dsily  to  quarter  tenths. 
Daily  dischaige  ascertained  by  applying  daily  gage  height  to  rating  table,  except 
tor  periods  in  which  stage-discharge  relation  was  affected  by  ice  or  logs  for  which 
dischaige  was  obtained  by  applying  to  rating  table  mean  daily  gage  heists 
corrected  for  backwater  by  means  of  discharge  measurements,  observers'  notee 
and  weather  records.  Open-water  records  excellent  except  those  for  April. 
May,  and  June ,  when  logs  were  in  river,  for  which  they  are  fair ;  winter  reccffds  fair. 


Di8charge  meaturemerUs  of  Flambeau  River  near  Ladytmith,  TTig.,  during  the  year  ending 

Sepi,  SO,  1917. 


[Made  by  R. 

B.  Kilgore.l 

Data. 

h^t. 

Dis- 
charge. 

Date. 

he^t. 

Db- 
chazse. 

Jan.lOs 

Feet. 
4.94 
4.55 
4.00 

SeC'fl. 
814 
616 
607 

Ma7]6fr 

FeH. 
8.53 
2.06 

^i^ 

Feb.8« 

Aiig.16 

'807 

Mar.  13  « 

«  Complete  ioe  cover. 


h  Logs  in  channel  below  gage. 
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Ikdfy  iMarge,  in  Hoondrfeet,  of  Flambeau  River  near  LadymUh^  TTii.,  for  the  year 

ending  Sept.  SO,  1917, 


JHj.  Oct.     Nov.     Dec.     Jan.       F«b-  ICar.     Apr.     IU7.    June.    July.    Aug.     Sept. 


1 
2 

S. 
4. 
5. 

e. 
7. 
s. 

9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
IS. 
19. 
30. 

21. 
22. 
23. 
24. 
35. 

«. 
27. 
38. 
29. 
30. 
&. 


1,930 
7,400 
1,500 
1,500 
1,400 

1,450 
1,340 
1,230 
1,380 
1,280 

1,380 

1,230 
1,340 
1,790 
1,910 

2,270 
2,390 
2,390 
2,150 

2,150 
2,150 
2.030 
2,030 
1,910 

1,070 
1,910 
1,790 
1,910 
1,910 
1,910 


l,flO 
1,910 
1,910 
1,910 
1,790 

1,790 
1,790 
1,910 
2,270 
2,640 

3,610 
2,640 
2,390 
2.330 
2,270 

2,270 
2.210 
2,150 
2,000 
2,000 

1,910 
1,790 
1,670 
1,670 
1,730 

1.910 
2,030 
2,030 
2,030 
1,970 


910 
910 
910 
790 
790 

790 
670 
670 
620 
560 

500 

450 
400 
340 
280 

230 
230 
180 
120 
120 

120 
070 
020 
020 
020 

970 
970 
925 
925 
925 
925 


880 
880 
880 
880 
885 


835 

835 
835 
815 

790 
790 
745 
745 
745 

745 
700 
700 
700 
700 

700 
700 
700 
700 
700 

660 
660 
660 
600 
600 
600 


660 
660 
660 
660 
620 

620 
620 
620 
620 
620 

620 
620 
620 
620 
620 

630 
620 
620 
620 
630 

620 
620 
620 
620 
630 

620 
620 
620 


620 
620 
620 
620 
620 

620 
620 
620 
620 
605 

606 

605 
605 
605 
606 

606 
606 
620 
620 


660 

700 
745 


880 
926 
1,020 
1,070 
1,120 
1,230 


1,340 
1,450 
1,560 
1  560 
1,670 

1,790 
1,910 
2,030 
2,150 
2,270 

2,890 

2,610 
2,640 
2,770 
2,900 

3,040 
3.180 
3,480 
4,4fiO 
5,400 

6,000 
6,000 
5,400 
4,840 
4,480 

3,800 
3.4M 
8.480 
8.A40 
4,140 


4,810 
4,480 
4.480 
3.970 
8,800 

8.800 
3,800 
3,040 
8,180 
2,900 

2,900 
2,000 
2.900 
2,510 
2,270 

1,910 
1,910 
1,910 
1,910 
2,270 

2,390 
2.510 
2,»90 
2,900 
2,510 

1,790 
1,620 
1,560 
1,450 
1,620 
1,620 


1,910 
2,900 
8,040 
8,180 
3,800 

5,600 
7,880 
7,880 
6,660 
8,640 

4,140 
3,480 
2,900 
2,900 
2,150 

2,150 
1,910 
1,790 
1,790 
1,910 

2,390 
2,150 
2,270 
2,150 
2,640 

2,640 
4,140 
4,480 
8.040 
2,770 


2,510 
2,390 
2,510 
2,390 
1,910 

2,390 
8,^80 
8,970 
8,640 
8,180 

2,770 
2,390 
2,510 
2,150 
1,910 

1,790 
1,670 
1,560 
1,450 
1,500 

1,600 
1,290 
1,240 
1,240 
1,130 

1,160 
1,120 
1,060 
If  120 
1,120 
920 


920 
920 
920 
920 
930 

880 
1,000 

920 
1,000 
1,000 

1,000 

1,000 

960 

840 

840 

770 
806 

920 
920 
920 

920 
960 
960 
960 
880 


920 

740 

1,200 

1,040 


920 
806 

880 
685 
030 

770 
770 
805 
770 
840 

685 
770 
840 
840 
1,000 

1,080 
1,160 
1,060 
1,040 
1,000 


840 
770 
770 
840 

805 

920 

1,000 

1,040 

1,000 


NoTX.— Stage-dbchirge  relation  affected  by  Ice,  Nov.  14  to  Apr.  17;  by  logs  May  5-25  and  June  28. 

Monihhf  diacharge  of  Flambeau  River  near  Ladytmith,    Wis.,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  1,040  square  miles.) 


Discharge  in  secood-feet. 

Run«off 
(depth  in 
inches  on 
drainage 

area). 

HoDth. 

MlnjfUTiin, 

Kean. 

Per 
square 
mile. 

October 

2,390 
2,640 
1.910 
880 
660 
1.230 
6,000 
4,480 
7.880 
8,970 
1.200 
1,160 

1,230 

1,670 

925 

660 

620 

605 

1,340 

1,450 

1,790 

920 

740 

685 

1,750 

2,050 

1,330 

753 

626 

716 

3.190 

2,600 

8,340 

1,960 

929 

884 

0.902 
1.06 
.686 
.388 
.323 
.360 
1.64 
1.39 
1.72 
1.01 
.479 
.456 

1.04 

Novembo^ 

1.18 

n^Kmnbrn* 

.79 

Jtmiarv 

.45 

mrSy.......: 

.84 

luiS^::::::::::::::. :::.::::::::::::::::::: 

.43 

April 

1.83 

mK^   :                   .. 

1  60 

JS::: :::::::::::::::.:::::::::::::::::::::: 

1.03 

July 

1.16 

Aqgnst 

55 

Saptmbtr 

.51 

Theymr r 

7,880 

605 

1,690 

.871 

11.80 

JT7MP  BIVX&  AT  SHBLDOIT,  WIS. 

Location.— In  sec.  26,  T.  33,  N.,  R.  5  W.,  at  highway  bridge  in  Sheldon,  Rusk  County, 

11  miles  above  confluence  of  Jump  and  Chippewa  riven. 
Deainaox  area. — 510  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 

and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 
HiooRDs  AVAILABLE.— July  22, 1915,  to  September  30,  1917. 
Oaoi. — Chain  gage  bolted  to  downstream  handrail  of  bridge. 
BiSGHABOB  MSA8TTRBMBNT8. — ^Mado  from  downstroam  side  of  bridge. 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


Channel  and  control.— Heavy  gravel,  clean,  and  free  from  vegetation.  Bi^ 
bank  high  and  not  subject  to  overflow;  left  bank  may  be  overflowed  occadonally. 

Extremes  of  dibcharoe.— Maximum  stage  recorded  during  year,  6.89  feet  at  8 
a.  m.  April  22  (discharge,  4,020  second-feet);  Tninimnm  dischai^  estimated  20 
second-feet,  January  and  February. 

1915-1917:  Maximum  discharge  8,600  second-feet  April  22,  1916;  minimum 
discharge  about  18  second-feet  January  20, 1916. 

Accuracy.— Stage-discharge  relation  permanent  except  as  affected  by  ice.  Katbg 
curve  well  defined  between  45  and  5,930  second-feet.  Gage  read  to  quarter  tenths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  rating  table  except  for  period  in  which  stage-discharge  relation  was  affected  by 
ice,  for  which  it  was  obtained  by  applying  to  rating  table  mean  daily  gage  height 
corrected  for  ice  effect  by  means  of  discharge  measurements,  observers  notes,  and 
weather  records.    Open-water  records  good;  winter  records  fair. 

Discharge  measurements  of  Jump  River  at  Sheldon,  Wis.,  during  the  year  ending  SepL  SO, 

1917. 

(Made  by  R.  B.  Kilf  ore.] 


Date. 

hel^. 

Dla- 
eharge. 

Date. 

A. 

Db- 
eharge. 

Jan.  9a.. 

1911. 

Feet. 
8.09 

•^86 
24 

Mar.  14a,. 
May  16.. 

1913. 

Feet. 
8.64 

^■■\ 

Feb.  ©a...! 

S54 

a  Complete  loe  coyer. 

Daily  discharge,  in  second-feet,  of  Jump  River  at  Sheldon,  Wis.,  for  (he  year  ending  SepL 

SO,  1917. 


Day. 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sipt 

1 

196 
183 
143 
118 
76 

107 
86 
68 
76 
68 

76 
97 
91 
118 
139 

132 
124 
196 
179 
163 

143 
143 
128 
124 
132 

171 
336 
286 
260 
251 
260 

256 
810 
286 
251 
238 

207 
196 
246 
680 
930 

930 
646 
640 
640 
420 

890 
360 
336 
310 
260 

263 
246 
204 
163 
183 

208 
224 
246 
214 
183 

169 
166 
165 
176 
166 

166 
166 
176 
140 
100 

110 
120 
100 
80 
76 

70 
66 
40 
36 
26 

86 
40 
46 
60 
40 

26 
26 
26 

ao 

40 
40 

35 
80 
26 
26 
26 

26 
30 
30 
35 
36 

36 
80 
30 
80 
80 

26 
26 
26 
25 
26 

20 
20 
20 
20 
20 

.20 
20 
20 
20 
20 
20 

20 
20 
20 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
25 
26 

25 
20 
20 
20 
20 

20 
20 
20 
26 
26 

26 
26 
35 

26 
26 
26 
25 
80 

80 
80 
80 
80 
86 

36 
86 
86 
86 
86 

40 
46 
60 
70 
70 

86 
100 
130 
136 
166 

175 
216 
810 
860 
480 
610 

840 
1,020 
1,200 
1,610 
1,620 

1,860 
2,370 
2,370 
2,650 
2;  610 

2,950 
8,400 
3,250 
2,650 
1,980 

1,610 
1,200 
1,400 
1860 
2,610 

8,730 
3  880 
3,250 
2  370 
i;860 

1,610 
1,400 
1,510 
1  860 
2,370 

2,610 
2,610 
2,110 
1,740 
1,300 

1,110 
'840 
680 
610 
640 

485 
458 
406 
866 
830 

806 
806 
376 
830 
880 

430 
405 
880 
830 
370 

250 
220 
200 
180 
185 
230 

830 
866 
830 
830 
880 

840 
1,300 
1,610 
1,610 
1,110 

840 
610 
486 
406 
830 

280 
230 
306 
186 
176 

164 

160 
164 
172 
280 

430 
486 

480 
806 
806 

270 
226 
176 
148 
140 

104 
266 
806 
260 
300 

176 
144 
180 
176 
140 

188 
186 
113 
119 
123 

106 
103 

?? 

70 

66 
68 
68 
60 
46 
44 

44 
88 
83 
80 
88 

42 
66 

66 

68 
70 

66 
60 
48 
89 
83 

86 
83 
86 
88 

42 

43 
48 
60 
48 
44 

60 
48 
46 
46 

48 
60 

45 

2 

44 

3 

89 

4  

89 

5 

55 

« 

88 

7 

148 

8 

148 

9 

113 

10 

65 

11 

55 

12 

58 

13 

77 

14 

156 

15 

180 

16 

164 

17 

144 

18 

195 

19 

112 

20 

a 

21 

70 

22 

6R 

23 

58 

24 

50 

26 

80 

26 

77 

27 

77 

28 

148 

29 

306 

80 

176 

31 

Note.— Stage 

■dischai 

«erelati 

kmafte 

Jtedbyl 

IceNov 

16-20^] 

[)ec.7t< 

lApr.l 
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MonUibf  dMwrge  of  Jump  River  at  Sheldon,  Wi».,  for  the  year  ending  8epL  SO,  1917 » 
[Drainage  area,  510  square  miles.] 


Discharge  in  seooDd-CMt. 

RmHiff 
(depth  In 
Inches  an 

drainage 
area). 

Kaath. 

Mean. 

Per 

square 
mile. 

October 

888 

980 

175 

85 

25 

610 

8,880 

2510 

1,510 

805 

70 

205 

58 
163 
25 
20 
20 
25 
840 
180 
160 
44 
83 
89 

150 

848 
86.1 
25.6 
28.2 

118 

2,150 

'666 

488 

140 
46.4 
97.8 

0.294 
.682 
.160 
.060 
.046 
.222 
4.22 
1.31 
.967 
.274 
.091 
.192 

0  34 

.76 

December 

.19 

JftDnaiy ^ .   X  .       .        .        .        .        .                ax           .       ss. 

.06 

Fehmary.- ......  ,  ...  ...., 

.05 

MttdT; .                  .             : 

.26 

SflL. 

4.71 

M^..      :                         : 

L51 

Jane 

1.07 

July 

.82 

AogDSt 

.10 

.21 

The  year 

3,880 

20 

860 

.704 

9.58 

JLAJJ  CULXSLE  BIVX&  VXAB  ATrOXTBTA,  WIS. 

Location.— In  sec.  12,  T.  26  N.,  R.  6  E.,  at  Trouble  Water  Bridge;  about  7  mileB 
northeast  of  Augusta,  Eau  Claire  County.  South  Fork  of  Eau  Claire  River  enters 
from  left  about  4  miles  above  station. 

DsAiNAGE  AKKA. — 500  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inchsO  miles). 

Records  availablb.— July  16, 1914,  to  September  30, 1917. 

Gaok. — Chain  gage  on  downstream  side  of  bridge;  read  by  Albert  Wagner. 

DiflCHABOB  MEASUBEMENT8. — ^Mado  from  dowustream  side  of  bridge  or  by  wading  at 
control  about  500  feet  downstream  from  bridge. 

CHANNEii  AND  CONTROL. — Bed  at  bridge  and  above  is  sandy  and  very  shifting;  a  short 
distance  below  the  gage  the  channel  narrows  and  a  rock  outcrop  overlain  with 
large  boulders  forms  the  control.    Banks  are  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  open-water  stage  recorded,  during  year,  7.08 
feet  April  3  and  4  (discharge,  3,710  second-feet);  a  stage  of  11.0  feet  March  31 
was  due  to  backwater  from  ice;  minimum  discharge  estimated  at  25  second -feet 
January  3-5  and  21-25. 

1914-1917:  Maximum  open-water  stage  recorded,  10.6  feet  at  noon  April  1, 
1916  (discharge,  7,180  second-feet);  disdiarge  leas  at  stage  of  11.0  feet  March  31, 
1917,  which  was  due  to  backwater  from  ice;  minimum  discharge  January,  1917. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  affected  by 
ice.  Rating  curve  used  October  1  to  September  30,  well  defined  from  87  to 
5,520  second-feet;  poorly  defined  outside  these  limits.  Gage  read  to  quarter 
tenths  once  a  day.  Daily  discharge  ascertained  by  applying  daily  gage  height 
to  rating  table,  except  for  period  in  which  stage-discharge  relation  was  affected 
by  ice,  for  which  it  was  obtained  by  applying  to  rating  table  mean  daily  gage 
height  corrected  for  effect  of  ice  by  means  of  discharge  measurements,  observer's 
notes,  and  weather  records.  Open-water  records  good,  except  for  low  stages  for 
which  they  are  fair;  winter  records  fair. 

I>it(harge  meaeuremente  of  Eau  Claire  River  near  Augusta^  Wis,,  during  the  year  ending 

Sept.  SO,  1917, 


Dito. 

Madeby- 

Oase 
bei^it. 

Dis- 
diarge. 

Date. 

Madeby- 

l^t. 

DI». 
charge. 

ha.    » 

S.  L.  Williams 

Feet. 
0.93 
L52 

aec'ft, 
29 
47 

ICar.  22> 

June   6 

R.  B.  Kllgore 

2.08 
2.05 

Sec-n. 
78 

rtb.iK 

R.  B.  KWgon 

do. ..." 

661 

» Complete  ice  cover. 
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SUBFACE  WATEB  SUPPLY,  1«17,  PART  V. 


Daily  diackarge,  in  9eeondrfeay  cf  Emi,  Ctake  RhMTn^  Wu.^  for  Ae  fear  endmg 

Sept,  SO,  1917. 


Dnj 


Oct. 


Nor. 


Dec 


Jan. 


Feb. 


ICar. 


Apr. 


M«3r. 


June. 


July. 


Anj. 


Sept. 


1 
2 
3 
4 

5 

6 
7, 
8. 
9 
10. 

11 
12. 
13 
14. 
15. 

1«, 
17. 
18, 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 


1C3 
97 
87 
83 
73 

09 
09 
73 
09 
09 

78 
02 
78 
83 
87 


87 
78 
78 
87 

87 
83 
78 
83 
97 

153 
158 
141 
141 
i41 
141 


141 
141 
141 
141 
201 

179 
158 
263 
797 
1,400 


482 
385 
263 
250 

250 
280 
323 
360 
482 

308 
293 
263 
207 
220 

235 
250 
263 
203 
249 


179 
249 
221 
193 

180 
155 
130 
85 
70 

70 
60 
55 
45 
40 

40 
86 
35 
35 
80 

80 
80 
80 
30 
80 

80 
80 
80 
80 
30 
30 


3,530 

3,  no 

3,710 
3,710 

8,530 
2,840 
2,210 
1,630 
1,2» 

1,130 

1,030 

869 

701 


650 
483 

482 
660 
761 


80 

1,130 

80 

1,290 

80 

905 

85 

090 

106 

761 

415 

833 

835 

945 

1,400 

761 

2  100 

965 

3.170 

1,510 

3,440 

1,570 

1,«0 

1,0» 

833 

761 


263 
193 
193 
166 

153 
153 
141 
198 
221 

221 
349 
249 
219 
235 

221 
193 
179 
158 
166 
221 


3C8 


565 

1,130 
2,450 
1,860 
1,090 

060 
449 
401 
278 
240 

235 
179 
106 
153 
107 

107 

125 
129 
129 

174 
166 
129 
UB 
129 


129 
129 
107 
97 
97 

107 
118 
125 
107 
87 

107 
118 
107 
118 
97 

91 
91 
91 
88 

87 


91 
179 
153 

118 
91 
78 
09 

78 


e3 

U8 
73 

e2 


141 
IM 
134 
141 
129 

78 
73 
83 
87 
09 

78 


43 

49 
43 
40 


41 

« 
47 
46 


63 
66 

66 

54 

57 
47 
78 
82 

66 
54 
54 
78 
54 

78 
179 
166 
7S 
97 


NoTX.— Stag»<U90harge  relattoa  affected  by  loe,  Nov.  15-17,  25-27,  and  Dee.  6  to  Apr.  S.    XHacfaaret 
Sept.  14  interpolated.  ^    -^  »  ,  *« 

Monthly  dMusrge  of  Eau  Claire  River  near  Augutta,  Tfu.,  for  the  year  endmg  Sept. 

SOy  1917, 
[Drainage  area,  500  sqnare  miles.) 


Kontb. 


Dlsofaarge  in  ■ecomMlBet. 


lffo.T|ynyipn , 


lUtif  fwntn , 


Far 

square 


Bmi-eff 
(depth  in 
uicoes  on 
drainage 

ana). 


October 

November..... 

December 

January 

February 

March... 

April 

May 

June 

July 

August 

September 

The  year 


158 

1,400 

249 

65 

70 

8,440 

3,710 

1,570 

2,450 

179 

141 

179 


62 
141 
30 
25 
85 
40 
482 
141 
107 
40 
40 
40 


98.4 

834 
79.7 
86.0 
49.3 

410 
1,660 

885 

431 

102 
77.8 
63.5 


3,710 


25 


301 


a  187 
.668 
.150 
•  072 
.005 
.820 

8.12 
.770 
.862 
.204 
.156 
.127 


.602 


a22 
.75 
.18 
.06 
.10 
.96 

3.48 
.89 
.96 
.24 
.18 
.14 


&17 


BSD  OXDAS  &ZVZR  VXAK  OOLFAZ,  WIS. 

Location.— In  sec.  27,  T.  30  N.,  R.  11  W.,  at  highway  bridge  about  4i  miles  north 
of  Colfax,  Dunn  County.  Hay  River  enters  from  rig^t  about  11  miles  below,  and 
Trout  Creek,  also  from  ri^t,  3)  miles  above  station. 
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Drain  AGS  axba. — 1,100  square  miles  (meMored  on  mt^  teied  by  ^^Bconain  Geo 
logical  and  Natural  History  Survey,  edition  of  1911;  scale,  1  inchatC  miles). 

Rbcords  availabls.— March  10, 1914,  to  September  80, 1917. 

Gaox.— Ouin  gage  attached  to  doimstieam  aide  of  bridge;  lead  by  Andrew 
JjxmdegonBk, 

DiscHABox  MRAgPRMiKNTB.— Made  from  dofwuslieam  ride  of  bridge  to  which  gage  is 
attached. 

Channel  and  oontrol.-- Bed  composed  of  rock  and  gravel;  small  amount  of  grass 
growth  during  summer  months;  left  bank  hig^  and  not  subject  to  overflow;  rigjht 
bank  medium  hig^  and  may  be  overflowed  during  extremely  hig^  water;  control 
not  well  defined. 

EzTRXXES  or  DiBOHABOx.— Mazimom  stage  recorded  during  year,  4.94  feet  at  10 
a.  m.  April  3  (discharge  4,880  second-feet);  minimum  discharge  recorded,  486 
aecond-feet  March  12. 

1914-1917:  MaTJmum  stage  recorded,  6.8  feet  at  1  p.  m.,  March  81, 1916  (dis- 
charge 6,990  second-feet);  minimum  stage  recorded  0.80  foot  November  19, 1914 
(discharge  about  885  second-feet),  apparently  caused  by  temporary  holding  back 
of  the  water  by  ice. 

RxouLATiON.^— The  following  dams  and  reservoirs  are  used  to  regulate  the  flow  in  the 
Red  Gedar  River.  Owing  to  operation  of  these  reservoirs  the  flow  at  the  station 
is  not  natural. 

Reurvoin  u$ed  to  regulauflow  of  Bed  Cedar  River. 


Dam. 

Location. 

Approzfanrnte 

oapaoitT 

(mifuonsof 

cubic  (Mt). 

Jj/jifw  TaIbs 

8eo.9I.T.87N..R.llW 

1.000 

rviju*  T^^lrV.'"^ 

86C.21.T.36N..R.10W 

065 

BindiTi«k» 

8ec.a6.T.37N.,R.10W 

1.174 

BmrT^ln    . 

86C.7,T.8«N.,B.11W 

S80 

ChcitiilrTAke.             .          ..... 

86C.a6,T.33N.,B.10W 

908 

4,417 

AocuBACT.— Stage-discharge  relation  nearly  permanent,  except  as  affected  by  ice  and 
poseibly  by  grass  from  June  to  September.  One  curve,  well  defined  between 
653  and  4,450  second-feet,  was  used  during  the  year;  curve  extended  and  roug^y 
approximate  outside  these  limits.  Gage  read  to  quarter  tenths  twice  daily. 
Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table 
except  for  period  in  which  stage-dischaige  relation  was  affected  by  ice,  for  which 
it  was  ascertained  by  applying  to  rating  table  mean  daily  gage  height  corrected 
for  effect  of  ice  by  means  of  discharge  measurements,  observer's  notes  and  weather 
records.    Open-water  records  good;  winter  records  fair. 

IHmharge  meaauremenU  qf  Red  Cedar  River  near  Colfax^  Wis.y  during  the  year  ending 

Sept.  SO,  1917. 


Data. 

UaOitbr-- 

^. 

Dto- 
Charge. 

Date. 

Made  by- 

a 

diaige. 

Oct.  2S 

B.B.KOgora 

WilliamsftiidKUsore.. 
R.B.  Kilg«« 

2.01 
8.03 
2.48 

1,009 
808 
478 

ICar.  30>> 
May  18 
Aug.  11 

R.  B.  Kllgore 

Feet. 
3.04 
1.70 
1.31 

^H 

Jan.  11- 
Hb.  19a 

do 

do 

808 
57S 

1  From  data  on  flla  in  Engineering  Dept.  of  Bailroad  Commission  of  Wisconsin. 
•  loe  at  oontrol. 
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SUBFACE  WATER  SUPPLY,  1917,  PABT  V. 


Daily  diBcharge^  in  9eoimd^eet,  qflUd  Cedar  Rivet  near  Colfax^  Wis,,  for  the  war  endmg 

Sept.  SO,  1917. 


T>tkj. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Ifar. 


Ai>r. 


M^y. 


Jane. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
90. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
31. 


926 

960 

960 

1,000 

960 
1,040 
925 
960 
760 

662 
635 
662 


585 

600 
690 
690 


690 
750 
785 
785 
750 

855 

820 
720 
635 
610 
720 


720 
600 
720 
600 
685 

635 
635 
890 
890 
820 

720 
690 
690 
662 
635 

690 
690 
635 
785 
662 

690 
690 
750 
662 
560 

635 

635 
750 
820 

785 


785 
890 
750 
635 
690 

690 
690 
690 
635 
470 

470 
470 
450 
450 
450 

450 
450 
450 
450 
450 

470 
470 
470 
470 
490 

490 
510 


560 

585 


585 

610 
635 
635 
660 

690 
090 
720 
750 
820 

810 
796 
780 
715 
650 

650 
645 
660 
670 
650 

635 
630 
030 
685 
740 

710 
675 
620 
565 
590 
610 


610 
605 
600 
600 
620 

645 
630 
610 
580 
655 

565 

575 
510 
440 
460 

475 
505 
535 
520 
610 

605 
500 
505 
510 
480 

450 
465 
480 


460 
445 
445 
445 
450 

460 
470 
475 
510 
640 

490 
435 
470 
510 
520 

530 
555 
580 
600 
620 

665 
750 
820 
890 


865 
960 
1,040 
1,210 
1,480 
1,980 


8,000 
3,640 
4,310 
4,030 
3,380 

2,880 
2,640 
2,640 
2,530 
2,200 

2,090 
2,000 
1,980 
1,580 
1,390 

1,210 
1,210 
1,210 
1,210 
1,880 

1,680 
1,120 
1,120 
1,040 
060 

890 
820 
820 
800 
1,040 


1,120 

1,210 

960 

820 

785 

690 
635 
720 
600 
690 

686 
690 
662 
090 
820 

785 
750 
785 
690 
760 

690 
090 
662 
635 


635 
635 
535 
662 
1,000 


1,040 

820 

750 

1,210 

1,040 

820 

1,120 

960 

750 


785 

1,000 

960 

855 

785 

090 
090 
585 

662 
090 

090 
662 
635 
635 
600 

686 
610 
635 
635 
690 


610 
585 

636 
685 

560 

662 
662 
662 
635 


690 
785 
610 
586 
585 

610 
635 
685 

535 


610 
585 
685 
586 


585 

660 
612 
612 


686 
560 
685 
685 
686 

612 
635 
000 
635 
686 

660 
635 
635 

635 
635 

512 
635 

635 
512 
612 

635 

635 
635 
585 
560 

636 

^0 
560 
535 
512 
536 


63S 

513 
535 

500 

560 
100 
510 
560 


585 
«3S 
68B 

560 

6SS 
512 
535 

512 
512 

490 
490 
490 
470 
535 

490 
490 
490 
470 
470 


NoTB.— Stage-dlacharge  relation  affected  by  ice  Dec.  11  to  Apr.  2. 
Monthly  discharge  of  Red  Cedar  River  near  Colfax,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  1,100  square  miles.] 


Discharge  in  seoond-feet 

Run-off 

draina«B 
area). 

Month. 

Ifairimnm. 

Iflnl^nm 

Mean. 

Per 

■quare 
mile. 

October 

1,040 

800 

890 

820 

645 

1,980 

4,310 

1,210 

1,210 

785 

600 

635 

685 
560 
450 
565 
440 
436 
820 
535 
585 
512 
490 
470 

773 
705 
550 
675 
637 
696 

732 
788 
599 
551 
527 

a708 
.641 
.500 
.614 
.488 
.633 

L75 
.665 
.716 
.545 
.501 
.479 

asi 

November ...........^., 

.73 

December.. t.-, r-^ 

.58 

January 

-71 

"•ebmary 

.51 

March..' 

.73 

April 

LOS 

M^:;;:;:;;:::::;:;::::.: 

.77 

June....... 

.80 

July....::^:^:^::; 

.6S 

August 

.58 

S^ember 

.53 

The  year ..,  ...rrrr. 

4,310 

435 

758 

.685 

9.32 
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BSD  OZDAS  BIVX&  AT  OXDAS  FAZXS,  WB. 

Location.— In  eec.  6,  T.  28  N.,  R.  12  W.,  at  highway  bridge  near  Cedar  FaHe,  Dunn 
County,  4)  milee  above  ciofiBing  of  Chicago,  8t.  Ptiul,  Ifinneapolis  &  Omaha 
Railway. 

Drunaoe  a&ea. — Not  measured. 

RicoRDfl  ATACLABLE.— April  1,  1909,  to  September  90, 1917. 

Gaob. — Staff  fastened  to  bridge  pier;  read  by  John  0.  Wood. 

DiscHABOE  MEASUBEMENTS. — No  dlachaigo  meaBTuementsmade  at tluB Station,  which 
is  maintained  to  determine  fluctuation  in  stage. 

Channel  and  control. — Channel  rough  and  rocky,  strai^t,  and  free  from  vegeta- 
ticm;  banks  high  and  not  subject  to  overflow. 

EnsEHEB  or  STAOE.^Maxlmum  stage  recorded  during  year,  5.9  feet  April  3  and  4; 
niTnimnm  stage,  0.0  foot,  5  p.  m.  March  11. 

1909-1917:  Mairimum  stage  reccwded,  6.1  feet  April  1-3,  1916;  minimum  stage 
recorded  0.0  foot  at  5  p.  m.  March  11, 1917.  Minimum  stages  are  caused  by  clos- 
ing gates  and  wheels  in  dam  above  station. 

RsouLATioN. — ^The  operation  of  storage  reservoirs  in  the  headwaters  of  the  river 
(see  "Regulation"  in  station  description  for  Red  Cedar  River  at  Col&x,  Wis.), 
together  with  storage  at  the  power  plant  above  the  gaging  station,  modify  the 
flow, 

AccuRAcr.-T^jage  read  twice  daily  to  haH-tenths.  No  measurements  have  been 
made,  but  stage-dischaige  relation  believed  permanent.  Considerable  diurnal 
fluctuation  is  observed,  so  that  mean  daily  gage  height  does  not  represent  the 
average  stage. 

CoopEBATiON. — Gage-height  record  furnished  by  Wisconsin  d  Minnesota  Light  d 
Power  Co.  ^ 

^^y  1W«  ^^^1  in  feet,  of  Red  Cedar  River  at  Cedar  FallSf  Wis,  ^  for  the  year  ending 

Sept.  SO,  1917, 


i>«y. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

1.9 
S.0 
8.0 
3.0 
X75 

3.75 

2.7 

1.9 

2.73 

2.72 

2.76 
2.75 
2.75 
X75 

1.9 

2.76 

2.76 

2.78 

2.8 

2.75 

2.52 

1.8 

2.76 

2.76 

2.68 

2.58 

3.0 

2.68 

1.9 

2.76 

3.0 

2.75 
2.58 
2.58 
2.58 
1.72 

2.62 
2.62 
2.98 
8.02 
3.08 

3.02 
X38 
X98 
2.58 
2.58 

2.78 
2.72 
2.72 
1.82 
2.78 

2.78 
2.72 
2.72 
2.72 
X72 

1.6 

2.8 

X72 

2.8 

1.6 

3.0 

2.73 

1.6 

3.08 

3.0 

8.0 

3.0 

X72 

2.72 

1.6 

2.72 
2.72 
2.72 
2.72 
2.68 

2.62 
1.55 
2.62 
X68 
2.68 

X62 
2.62 
2.68 
1.52 
1.52 

3.0 

2.9 

2.95 

2.88 

3.95 

3.05 

2.42 

3.0 

3.0 

2.9 

2.75 

2.68 

1.5 

2.96 

8.0 

2.9 

3.0 

3.0 

2.75 

1.65 

2.85 

3.1 
3.0 
2.9 
2.8 
2.86 

1.56 

8.0 

3.0 

2.5 

2.8 

X9 

2.8 

1.4 

2.75 

2.8 

2.6 

2.5 

2.5 

2.5 

1.45 

X66 

2.56 

3.0 

2.8 

2.8 

2.85 

1.5 
2.5 
2.7 
2.6 
2.4 

2.4 
2.1 
1.4 
2.7 
8.0 

2.45 

2.5 

2.5 

X5 

1.4 

2.5 
2.6 
2.4 

2.5 
2.5 
2.4 
1.4 
2.5 

8.5 

2.45 

2.8 

1.86 

2.6 

1.2 
X5 
2.5 

l\ 

2.5 

1.9 

1.4 

1.45 

X7 

2.8 
2.4 
2.5 
2.6 
1.4 

3.06 

8.35 

8.6 

8.85 

3.95 

5.25 

5.06 

5.65 

6.86 

6.9 

6.6 

5.06 
4.66 
4.55 

4.65 
4.35 

4.15 

4.15 

4.1 

8.96 

3.45 

3.55 

3.35 

3.4 

3.48 

3.55 

3.45 
8.15 
8.55 
8.25 
3.8 

3.18 
3.15 
2.75 
2.68 
8.26 

8.3 

8.26 

3.15 

2.86 

2.7 

2.5 

X96 

2.75 

2.4 

2.26 

2.4 

2.8 

X15 

2.4 

2.4 

2.75 

2.68 

2.6 

2.6 

2.8 

2.4 

2.6 

2.52 

2.52 

2.25 

1.98 

1.85 

2.68 

3.8 

3.8 

3.68 

3.1 

8.73 

3.93 

8.33 

3.3 

8.4 

8.33 

8.28 

8.55 

3.16 

3.42 

3.3 

3.35 

i:f 

8.1 

2.3 

X2S 

2.35 

2.3 

2.45 

2.4 

X2 

1.9 

1.85 

2.38 

2.65 

2.6 

3.4 

3.45 

2.4 

2.5 

2.38 

2.8 

2.46 

8.42 

2.4 

2.6 

2.7 

2.55 

2.6 

2.45 

2.4 

X46 

2.8 

2.65 
2.75 
2.45 
2.35 
2.4 

2.4 
2.0 
2.2 
2.4 
2.56 

2.4 

X2 

2.8 

3.0 

3.35 

3.46 

3.25 

2.3 

2.2 

2.8 

2.0 

2.8 

2.35 

2.4 

2.35 

2.8 

2.25 

1.9 

2.5 

2.55 

2.5 

2.55 
2.5 
2.55 
2.0 
2.46 

2.3 

2.3 

2.86 

2.3 

2.86 

2.0 

2.85 

2.45 

8.5 

8.4 

3.6 

3.45 

2. 

3.1 

% 

1.55 

4 

3.6 

S 

3.5 

6 

3.55 

7 Ill"; 

3.68 

8 

3.5 

9 

1.6 

10 

3.45 

u 

3.5 

11 ;.; 

2.5 

13 

2.55 

14 ,,',.', 

2.65 

15 

2.6 

16 

2.35 

17 \ 

2.5 

18 

X55 

1» 

2.45 

9 

2.45 

a 

2.6 

22. 

2.55 

23 

2.0 

H 

X55 

s. ;;;;; 

2.5 

38 

2.56 

% 

2.5 

28 ;;.;' 

2.46 

% 

8.4 

30, 

3.0 

«i...     :* 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


SXZ>  CEDAR  RIVER  AT  KESOM OSZB,  WO. 

Location.— In  sec.  21,  T.  28  N.,  R.  13  W.,  about  900  feet  below  power  houae  of  Wi»- 
consin  &  Mumesota  Light  &  Power  Co.,  Menomime,  Diiim  County,  13  miles 
above  the  confluence  of  Bed  Cedar  and  Chippewa  rivers.  Wilfion  Creek  di*- 
charges  from  right  into  service  reservoir  just  above  station. 

Drainage  abea. — 1,810  square  miles  (measured  on  map  issued  by  Wisooosin  Geo- 
logical and  Natural  History  Siirvey,  edition  of  1911;  scale,  1  inch»6  miles). 

Records  availablb.— June  16,  1907,  to  September  6,  1908;  May  9,  1913,  to  Sep- 
tember 30, 1917. 

Gaoe.— Barrett  &  Lawrence  water^tage  recorder  installed  May  9, 1913,  over  a  wooden 
well  on  right  bank  of  river  about  1  mile  above  the  site  of  old  gage  attached  to  a 
highway  bridge  about  200  rods  west  of  the  Chicago  &  North  Western  Railmy 
station  west  of  Menomonie,  which  was  read  from  June  16,  1907,  to  September  5, 
1908.  No  relation  between  datums  of  the  two  gages.  Gage  inQ>ected  by  £. 
Kasrud. 

Discharge  measurements. — ^Made  from  highway  bridge  about  1  mile  below  the 


Channel  and  control.— Bed  at  gage  composed  of  heavy  gravel;  left  bank  hi^  and 
not  subject  to  overflow;  right  bank  of  medium  height  will  be  overflowed  at  flood 
stages;  bed  at  measuring  section  sandy  and  liable  to  shift;  both  banks  hi^  at 
measuring  section  and  not  subject  to  overflow. 

Extremes  ov  discharge. — Maximum  stage  recorded  during  year  about  6.3  feet 
April  3  (discharge,  8,300  second-feet);  minimum  stage  recorded  1.92  feet  at  1 
p.  m.  November  20  (discharge,  394  second-feet). 

1907-8  and  1913-1917:  Maximum  discharge,  12,700  second-feet  March  31  and 
April  1,  1916;  minimum  discharge,  100  second-feet  November  9, 1907. 

Regulation. — Considerable  diurnal  fluctuation  in  stage  at  the  gage  section  is  caused 
by  the  operation  of  the  power  plants  of  the  Wisconsin  &  Minnesota  Ligjit  d  Power 
Co.  at  Menomonie  and  Cedar  Falls.  (See  ''R^gulatioii*'  in  station  deecripticn 
for  Red  Cedar  River  at  Colfax,  Wis.) 

Ice. — Stage-discharge  relation  not  affected  by  ice. 

Accuracy. — Stage-discharge  relation  changed  during  high  water  of  April  1916,  but 
has  been  fairly  permanent  since.  Ice  does  not  affect  the  stage<lischaige  relation 
at  this  station  owing  to  relatively  warm  water  coming  from  service  reservoir. 
Rating  curve  well  defined  between  610  and  1,910  second-feet,  and  between 
3,910  and  9,220  second-feet.  Curve  extended  outside  these  limits  and  rou^y 
approximate  only.  Operation  of  water-stage  recorder  satisfactory  except  for 
brief  periods.  Daily-discharge  record  October  1  to  September  30  except  for  brief 
periods  obtained  with  discharge  integrator.  Records  good  except  for  periods 
when  gage  was  not  in  op^ation,  for  which  they  are  only  roughly  approximate. 

Discharge  measurements  of  Red  Cedar  River  at  Menomonie ^  TTm.,  during  the  year  ending 

Sept.  SO,  1917. 

IMadeb7R.B.Kilgare.l 


Date. 


Oa«e 


Dl0- 
charge. 


Date. 


Oace 
height. 


Dfa- 
ohaise. 


Feb.  21. 
Apr.  a.. 


Feet. 
2.52 
6.78 


8ec.-ft. 
864 
6,840 


Apr.  2.. 
Aug.  8. 


Feet, 
6.06 
2.70 


Sec.-A 
7,«0 
1,000 
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DaUy  dMujorge,  m  teecmd-Jut^  of  Rid  C^dar  Rw€r  at  Menomomie,  TTiv.,  for  the  year 

ending  Sept.  SO,  1917. 


i>*y. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Ifar. 


Apr. 


Mmy. 


June. 


July. 


Aug. 


Sept. 


1.. 
1. 
3.. 
i.. 
6.. 

6.. 

T.. 
8.. 
«.. 

10.. 

II.. 

u.. 

13.. 
14.. 

15.. 

16.. 
17.. 
18.. 
».. 
».. 

a.. 
&.. 

9.. 
M.. 
».. 

».. 

r.. 
s.. 

s.. 

30.. 
31.. 


745 

990 

1,300 

1.350 

i.aio 

1,110 

i,aoo 

6«0 

Tie 

000 

1,130 
1,350 

i,iao 

1,100 
600 

880 
1,030 
1,180 
1,010 

i.iao 

870 
650 
740 
970 
1,050 

030 
1,010 
1,230 

710 
1,010 
1,130 


1,180 

060 

1,010 

1,060 

TOO 

840 
1,030 
1,370 
1,870 
1,380 

1,340 
900 
1,100 
1,140 
1,090 

1,180 

1,110 

1,030 

840 

800 

1,040 
1,190 
1,160 
1,170 
1,010 

730 

030 

1,150 

1,000 

780 


1,060 
1,310 
810 
1,060 
1,380 

1,390 
1,300 
1,040 
1,000 
770 

010 
1,160 
1,160 
1,330 
1,130 

040 
680 
750 
070 
1,040 

000 
860 
830 
610 
640 

910 
1,310 
1,380 
1,340 
1,180 
1,190 


1,000 
1  080 
1,430 
1,400 
1,060 

880 

660 

1,060 

1,340 

1,300 

1,340 

1,300 

1,310 

800 

880 

1,330 
1,460 
1,450 
1,330 
1,430 

1,010 
930 
1,190 
1,380 
1,3B0 

1,300 
1,800 
900 
910 
1,340 
1,380 


930 
750 
800 

960 
1,180 
1,870 
1,170 

970 

800 
830 
1,030 
910 
930 

780 
750 
660 
860 
060 

1,000 
940 
940 

1,000 
840 

870 
940 
940 


850 


810 
650 


780 
010 
880 
760 
800 

610 
770 
030 
800 
800 

no 

660 
480 
680 
700 

800 

030 

1,300 

1,350 

1,070 

1,680 
1,050 
3,760 
8^000 
8,130 
4,830 


5,.340 
6,900 
7,340 
7^640 
6,880 

6,600 
4,500 
4,160 
4,560 
8,860 

8,300 
8080 
3,810 
3,880 
3,110 

3,180 
1,840 
1,890 
1,710 
3,160 

3,340 
1,480 

i,on 

1,600 
3,140 

1,430 
1,500 
1,530 
1,010 
1,810 


1,580 
1,060 
1,570 
1,600 
1,360 

1,010 
1,580 
1,420 
1,120 
1,000 

1,130 
1,100 
680 
1,070 
1,340 

1,160 
1,380 
1,300 
1,100 
760 

1.140 
1,330 
1,300 
1.080 
1,030 

1,000 
640 
040 

1,130 
740 

1,350 


1,450 
1,680 
1,150 
1,870 
1,670 

1,600 
1,810 
1,480 
1,370 
1,360 

1,650 
1,510 
1,330 
1,330 
1,330 

1,080 
1,830 
1,430 
1,150 
1,310 

1,140 
1,040 
1,300 

no 

740 

780 
780 
910 
930 
950 


870 
970 
1,080 
880 
030 

1,360 
1,080 
040 
1,450 
1,310 

1,330 
060 

1,190 
960 
890 

1,000 
1,140 
1,020 
990 
1,020 

960 

880 

850 

1,020 

1,800 

1,110 
1,080 
940 
830 
810 
780 


910 
730 
760 
810 
710 

600 

880 
1,070 
1,140 
1,190 

1,330 
780 
900 
950 


990 
930 
780 
940 

880 
980 
940 
1,120 
840 

760 
800 
890 
900 

1,030 
1,000 


1,310 
870 
650 
780 

1,040 

1,140 

1,090 

1,060 

530 

840 

030 

1,060 

1,030 

060 

890 

800 

830 
1,110 
1,130 

900 

870 
800 
630 
740 
070 

1,010 
090 
030 
800 
660 


Nor.— ReooftUng  eage  not  in  operation  Oct.  1-8;  determinations  of  discharge  based  on  one  gage  reading 
»  dav.  records  of  Bed  Cedar  Riyer  at  Cedar  Falls,  and  interpolation.  Disohaige  Nov.  20,  30,  and  Jan.  7 
besed  on  average  gage  height  for  less  than  34  hours. 


MotUkhf  discharge  of  Bed  Cedar  River  at  Mencmoniey  Wit.,  for  the  year  ending  Sept. 

SO,  1917. 

pialnage  area,  1,810  square  miles.] 


Mcoth. 


Discharge  in  second-fMt. 


Iffrfipfun, 


Per 
square 


(depth  in 

inones  on 

drainage 

area). 


October 

November. 

December 

Janoarv 

',ssr- 

Inae. 

July 

•^(^vt 

sepumhi^::;:: 

The  year 


1,350 
1,380 
1,390 
1,460 
1,370 
4,830 
7,640 
1,900 
1,870 
1,450 
1,320 
1,310 


600 
700 
610 
660 
680 
480 
1,010 
640 
740 
780 
600 
530 


009 

1,060 

1,030 

1,170 

934 

1,320 

3,250 

1,170 

1,380 

1,030 

913 

913 


0.553 
.580 
.560 
.646 
.516 
.674 

1.80 
.646 
.707 
.560 
.504 
.504 


a64 
.66 
.66 
.74 
.54 
.78 

2.01 
.74 
.70 
.66 
.58 
.66 


7,640 


480 


1,340 


.685 


0.36 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


ZUMBBO  BTTBB  AT  JSXmBRO  FAXJJI^  Mm. 


Location. — ^Near  east  border  of  sec.  31,  T.  110  N.,  R.  14  W.,  at  highway  bridge  at 
Zumbro  Falls,  about  1,500  feet  below  mouth  of  Spring  Creek,  6}  miles  bebw  mouth 
of  South  Branch. 

Drainage  area. — ^1,120  square  miles. 

Records  availablb.— June  8, 1909,  to  September  30, 1917,  when  station  was  discon- 
tinued. 

Gage. — Chain  attached  to  the  upstream  handrail  of  bridge  near  left  end;  read  by 
A.  H.  Sugg. 

Discharge  measurements. — Made  from  the  bridge  or  by  wading. 

Channel  AND  CONTROL. — ^Bed  of  stream  is  fine  sand;  shifts  considerably;  a  slight  riffle 
a  few  hundred  feet  below  gage  acts  as  a  partial  control  during  low  stages;  right 
bank  is  fairly  low  and  is  overflowed  diuing  high  flood  stages;  left  bank  not  subject 
to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year  19.04  feet  at  4.50 
p.  m.  March  25  (discharge,  about  14,800  second-feet);  flood  peak  was  increased 
somewhat  by  going  out  of  dam  at  Mazeppa,  about  6  miles  upstream,  during  the 
afternoon  of  March  25.  Dam  created  a  head  of  22  feet  and  had  a  pond  areaof 
about  150  acres.  Minimum  discharge  estimated  150  second-feet  January  13  to 
February  15. 

1907-1917:  Maximum  stage  recorded  March  25,  1917;  minimum  open-water 
stage  recorded,  4.50  feet  at  8  a.  m.  January  10  and  21, 1914  (discharge,  about  128 
second-feet);  106  second-feet  was  measured  by  ciurent  meter  January  27,  1915. 
High-water  of  June,  1908,  which  reached  a  stage  of  26. 7  feet  above  datum  of 
present  gage,  is  marked  by  a  spike  in  a  telephone  post  near  the  railroad  station 
at  Zumbro  Falls;  high  water  of  April,  1888,  reached  a  stage  of  approximately  29.7 
feet,  as  shown  by  a  mark  not  so  well  defined  as  that  of  the  flood  of  1908. 

loK. — Stage-discharge  relation  not  seriously  affected  by  ice  except  during  and  after 
extremely  cold  weather,  when  ice  forms  below  the  gage  and  causes  backwater  for 
short  periods.  A  short  distance  above  the  gage  the  river  receives  about  8  second 
feet  of  spring  water  from  Spring  Creek,  which  is  warm  enough  to  keep  it  free  from 
ice  for  a  con^derable  distance  during  most  winter  weather. 

Regulation.— The  slight  artificial  regulation  at  the  power  plants  above  Zombro  Falls 
is  not  observable  at  the  gage. 

Accuracy. — Stage-discharge  relation  not  permanent;  change  occurred  during  high- 
water  of  March.  Rating  curve  used  October  1  to  March  22  and  May  29  to  Septem- 
ber 30,  poorly  defined ;  curve  used  March  23  to  May  28  poorly  defined  throughout. 
Gage  r€»d  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table  except  during  period  when  stage-discharge 
relation  was  affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table 
mean  daily  gage  height  corrected  for  effect  of  ice  by  means  of  discharge  measuie- 
ment,  observer's  notes,  and  weather  records.  Open-water  records  good  except 
those  for  flood  stages,  which  are  subject  to  error;  winter  records  tajn. 

Discharge  nuaturements  of  Zumbro  River  at  Zumhro  Falls,  Minn,,  during  the  period 
Oct.  1, 1916,  to  Oct.  6,  1917. 


Dste. 

Ibdebr- 

Oace 
hei^t. 

Dia- 
charge. 

Bate. 

Madeby- 

^ 

diuge. 

1W7. 
Jul  Ua 

Fket. 
4,92 

187 
3,680 

1W7. 
June   8 
Oct.    6 

8.B.  SouIA. 

FeH. 
5.M 

*^1&) 

Feb.  90a 

do 

Tl.  R,  TTIIgAT^ 

'» 

Ifar.  28 

R.  B,  KUgore 

a  Joe  at  control  section. 


Digitized  by 


Google 


XrPFEB  MISSISSIPPI  BTVBB  BASHT. 


97 


',  xn  meeond'feetf  o/Zvmffro  River  near  Zumbro  FaUe,  Mmn.f/or  the  year 
ending  Sept.  SO,  1917, 


Oct.        NoTT,     Dec.     Jul     Feb.     Mar.     Apr.     Hay.    Jnne.    July.     Aug.     Sept. 


no 

210 
310 
2U) 

310 
210 
210 
210 
210 

210 
200 
200 
200 
200 

190 
190 
190 
190 
190 

190 
190 
190 
180 
180 

180 
180 
180 
180 
170 
170 


170 
170 
170 
170 
170 

170 
160 
100 
160 
160 

160 
160 
150 
150 
150 

IflO 
150 
150 
150 
150 

150 
150 
150 
150 
150 

150 
150 
150 
150 
150 
150 


150 
IflO 
150 
150 
150 

150 
150 
150 
150 
150 

150 
150 
150 
150 
150 

160 
160 
160 
160 
170 

170 
170 
170 
170 
170 

170 
170 
170 


180 
180 
180 
180 
180 

180 

m 

106 
197 
200 

210 
202 

189 
160 
210 

222 
179 
180 
210 
222 

2S7 
1,270 
9,670 
8,970 
14,000 

8,690 
6,050 
8,650 
1,920 
3,340 
2,060 


1,850 
1,470 
1,240 
1,240 
1,410 

1,410 

i;240 

1030 

880 

805 

73< 

'  690 

622 

600 


555 

610 
655 
578 
735 

1,030 

1,240 

880 

805 

780 

805 
880 
780 
735 
780 


1,030 

1,030 

880 

758 


623 
555 

510 
490 
450 

430 
410 
870 
390 
870 

350 
330 
350 
430 
490 

510 
600 

758 
735 
565 


578 
622 
580 
620 
2,360 


2,160 

1,550 

1,020 

870 

820 

1,090 
1,870 
2,220 
1,550 
1,120 

870 
560 
640 
560 
500 

443 
443 
406 
388 
370 


870 

434 

540 

1,490 

1,370 

1,020 

820 

820 

820 


740 
580 
520 
500 


600 
680 
600 
500 

740 
920 
820 
680 
580 

540 
500 

462 
424 
434 

406 
406 
388 
481 
443 


853 
853 

318 
303 
318 


318 
318 
302 
302 
802 

335 
406 
820 
700 
530 


853 
885 

318 
803 

818 


370 
270 

818 
303 
386 
370 
354 

334 
324 
234 

224 
210 
224 


224 
210 
224 
234 
210 

210 
310 
310 
334 
310 

334 
334 
334 

310 
810 

310 
196 
310 
334 
370 

403 
443 
853 
808 
370 

354 
353 

318 
386 
370 


KoTB.— Stage-discharge  relation  afflected  by  ioe  Nov.  14  to  Mar.  6. 

Maiuhty  diadiarge  cf  Zumbro  River  near  ^umbro  FaUe,  Minn.,  for  the  year  ending  Sept, 

SO,  1917, 


[Dratnaga  area,  1,130  square  miles.] 

Discharge  fai  secosid-feet. 

Bun-off 
(depth  hi 
ouffles  on 

drainage 
area). 

Montii. 

"w^yrH^^jiTJT 

Mean. 

Per 
square 
mile. 

O^obcr 

510 

306 

320 

170 

170 

14,000 

1,850 

3,360 

2,220 

920 

820 

463 

300 

320 
170 
150 
150 
100 
510 
830 
870 
802 
210 
196 

342 

343 
196 
156 
158 
1,990 
^913 
635 
805 
521 
829 
356 

a8l6 
.317 
.175 
.180 
.141 

1.78 
.815 
.558 
.709 
.465 
.204 
.229 

a25 

"Wof  aoibflr     

.24 

.20 

^taan^arv 

.16 

.15 

Mmrdk 

3.05 

Anril                      

.01 

iiST:ii:iiiiiii;ii:^*;i*";i;i^^^;^'^;^^;^^". 

.64 

Juno  ,  ,                 

.80 

July 

Aarmt 

.54 

.34 

Baatenjhfr 

.26 

Th&  ywtr 

14,000 

150 

546 

.488 

6.63 

9g719»— 19— W8P  455 7 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


BoirrK  B&AVOK  or  ztjmbbo  bivbb  hxar  zumbbo  walls,  nmm. 

Location.— In  sec.  22,  T.  109  N.,  R.  14  W.,  at  Woodville  Bridge,  H  miles  tbove 
mouth  of  river,  6  miles  below  month  of  Mddle  Branch,  and  6  miles  southwest  of 
Zumbro  Falls,  Wabasha  County. 

Drainagb  area. — S21  square  miles. 

Records  availablb.— June  16,  1911,  to  September  30,  1917,  when  station  was  dis- 
continued. 

Gage. — Chain  gage  attached  to  the  downstream  handrail  of  bridge  near  center  of 
river;  read  by  W.  M.  Whipple, 

Discharge  measurements. — ^At  high  and  medium  stages  made  from  downstream 
side  of  the  bridge;  at  low  stages  made  by  wading. 

Channel  and  control. — Bed  of  stream  consists  chiefly  of  sand  and  gravel.  Control 
consists  of  cobble  stones  and  rock  at  a  well-defined  riffle  a  short  distance  below 
the  gage;  fairly  permanent. 

Extremes  of  DiscHARGE.^f  aximum  stage  recorded  during  year,  14.1  feet  at  6  p.  m. 
March  23  (discharge,  about  12,100  second-feet);  mipimum  discharge  estimated, 
100  second-feet  February  11-24. 

1911-1917:  Maximum  stage  recorded  March  23,  1917;  minimum  stage  recorded, 
1.80  feet  December  26, 1914  (discharge,  62  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  flow  estimated  from  dischaige 
measurements,  observer's  notes,  and  weather  records. 

Regulation. — ^Effects  of  operation  of  small  power  plants  above  the  station  not 
noticeable  at  gage. 

Accuracy. — Stage-dischaige  relation  fairly  permanent  except  as  affected  by  ice. 
Rating  curve  fairly  well  defined.  Gage  read  to  quarter-tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  heigjit  to  rating  table  except 
during  period  when  stage-dischaige  relation  was  affected  by  ice,  for  which  it  was 
ascertained  by  applying  to  rating  table  mean  daily  gage  height  corrected  for 
effect  of  ice,  by  means  of  discharge  measurements,  observer's  notes,  and  weather 
records.  Open-water  records  good  except  those  for  extreme  flood  stages,  which 
are  subject  to  error;  winter  records  fair. 

DiMcharge  meaturemenu  of  South  Branch  of  Zumbro  River  near  Zumbro  FaUe^  Minn., 
during  the  period  Oct,  1, 1916,  to  Oct,  6, 1917, 


Date. 

Madeby- 

bd^. 

Dto- 
ohaige. 

Date. 

Madeby- 

^^. 

Dla- 
diaift. 

1917 
Jan.  lOs 

8.  B.  Soul^ 

3.38 
3.33 
«.7» 

103 
3,310 

1917 
June    0 
Oct.     0 

S.  B.  8oal4 

FtH. 
4.46 
3.06 

*?]!(!« 

Feb.  aoa 

do 

R.  B.  Kiigore 

R.  B.  Kiigore 

Ml 

Mar.  27 

a  iCade  through  complete  ioe  ooiTW. 
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DaOff  dimAar^  m  9eoond/eA^  cf  South  Bronc^ 
Mmn.ffor  the  year  ending 


Zumbro  River  near  Zumbro  FaUe^ 
SO,  1917. 


D«y. 


Oct.     Not. 


Dec 


Jan. 


Feb. 


Har. 


Apr.     IU7.    Jime. 


July. 


Aug. 


Sept. 


1., 
J., 
3., 
4.. 

5.. 

«.. 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 

a. 

14.. 

15.. 

«.. 
17.. 
B-. 
».. 
».. 

a., 
a.. 

M.. 

».. 

».. 

».. 
».. 
».. 
».. 
«.. 


150 
154 
148 
158 
154 

145 
140 
150 
142 
143 

135 
143 
145 
150 
148 

145 
148 
143 
142 
143 

148 
148 
143 
150 
181 

177 
181 
177 
166 
154 
163 


145 
140 
150 
150 
150 

148 
154 
150 

aoo 

383 

223 

3tO 
177 
158 
150 

154 
170 
150 
150 
163 

158 
158 
150 
150 
154 

166 
154 
145 
145 
143 


150 
145 
143 
143 
145 

140 
143 
143 
133 
135 

135 
135 
135 
125 
135 

135 
135 
135 
125 
135 

135 
135 
135 
135 
135 

135 
135 
125 
125 
125 
125 


125 
125 
125 
125 
125 

125 
125 
125 
120 
120 

120 
115 
110 
110 
110 

110 
110 
110 
UO 
UO 

no 

110 
110 
110 

no 

no 
no 
no 
no 
no 
no 


no 
no 
no 
no 
no 

no 
no 
no 
no 
no 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
no 

no 
no 
no 


no 
no 
no 
no 
no 

140 

373 

383 
356 
330 

180 
180 
145 
130 
301 

140 
140 
150 
170 
145 

218 
1,980 
4,520 
7,060 
7,720 

5,320 
3,720 
2,710 
3,060 
1,630 
1,630 


1,480 
973 
883 

853 
1,007 

978 
798 
735 
633 
488 

463 
488 
463 
413 
388 

350 
846 
364 
388 
403 

504 
1,040 
764 
504 
540 

622 
504 
540 
488 
622 


678 
678 
650 
540 
514 

488 

462 
487 
388 

341 

314 
206 
369 
364 
369 

378 
364 
300 
309 


3,530 

1,480 

413 

735 

678 

912 
3,130 
1,480 
1,360 

973 

706 
660 
488 
413 
412 

888 

413 
350 
336 
837 


463 

314 

507 

300 

633 

388 

514 

488 

437 

678 

413 

1,480 

488 

1,220 

540 

706 

488 

882 

622 

706 

1,760 


504 
504 
488 
388 
364 

487 
462 
437 
462 
388 

622 
973 
706 
540 


327 
355 
336 
823 

300 
304 
396 
341 
338 

300 
378 
364 
343 
339 
347 


369 
266 

347 
330 
243 

373 
341 
853 


314 
314 
378 
353 
334 

330 
326 
234 
222 
280 

378 
834 
218 
901 
180 

185 
189 
193 
181 
177 
173 


177 
170 
166 
170 
170 

166 
178 
173 
170 
166 

163 
163 
168 
163 
170 

170 
173 
170 
348 
650 

514 
850 
300 
364 
336 

389 
413 
352 
326 
210 


Nog.— fltngf>  dtirhergn  relation  aflected  by  ioe  Deo.  10  to  lUr.  6. 

MofMy  diecharge  0/ South  Branch  of  Zumbro  River  near  Zumbro  Falls,  Minn,,  for  the 
year  ending  Sept,  SO,  1917, 

[Drainage  area,  831  square  miles.] 


Disdiarge  in  seoond'feet. 

Run-off 
(depth  in 
inches  GO 

drainage 
area). 

Mcotii. 

Mean. 

Per 
square 
mllA. 

Oetober 

181 
300 
150 
125 

no 

7,730 

1,480 

1,760 

2,530 

973 

852 

660 

135 
140 
125 

no 

100 
UO 
346 
264 
309 
239 
173 
162 

152 
166 
130 
115 
105 
1,350 
'647 
484 
812 
413 
273 
232 

0.185 
.202 
.158 
.140 
.128 

1.64 
.788 
.500 
.969 
.503 
.333 
.283 

a21 

iS^ii::;:;:;:;:;:::;:::;::::::;:::::.;:;:: 

.23 

DHffniber 

.18 

h'Wj     VV 

.16 

¥4*0117 

.18 

ite^:::::.:;:::::. .....:...:::. ...:......! 

1.80 

Ajrfl 

.88 

ifi^.  I ;;.../ 

.68 

S^:    ::     :     r          .      . 

1.10 

j^;::;:. 

.58 

Aiiit:                 ......  ... 

.38 

fe^ij^'r:::::::::::;:;:. .;:.:.:: 

.32 

Tbe  vear 

7,720 

100 

406 

.497 

6.74 

TXZlfPXALSAV  BIVX&  AT  DODOB,  WIS. 

Location. — In  sec.  11,  T.  19  N.,  R.  10  W.,  at  highway  bridge  in  Dodge,  Trempealeau 

Goimty,  0  milee  above  mouth  of  river. 
Drainage  abba. — 633  square  miles  (measured  on  map  issued  by  Wisconsin  Geologi* 

cal  and  Natural  History  Survey,  edition  of  1911;  scale,  1  inchoC  miles). 
Records  availablk. — December  13, 1913,  to  September  30, 1917. 
Gaqe.— Chain  gage  attached  to  downstream  side  of  bridge;  read  by  J.  Johnson  and 

F.  E.  Shappee. 
DiBCBARGB  MBAS17RKMBNTS. — ^Blado  from  dowustroam  side  of  bridge  or  by  wading. 
Orahkel  and  control. — Sand ;  likely  to  shift.    Banks  of  medium  height  and  may  be 

oveiflowed  during  extreme  floods. 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


ExTREMBS  OF  DISCHARGE. — Mazimum  discharge  1,640  second-feet,  March  30  and  31; 
Tnininnim  discharge  about  120  second-feet,  January  21-23. 

1914-1917:  Maximum  stage  recorded,  8.35  feet,  June  9,  1914  (discharge,  3,340 
second-feet);  minimum  discharge,  January  21-23,  1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — ^No  power  plants  above  station  have  sufficient  cax)acity  to  affect  the 
natural  flow  of  the  river. 

Accuracy. — Stage-discharge  relation  not  permanent.  Two  rating  curves  used  as 
follows:  October  1  to  March  31,  fairly  well  defined  between  196  and  1,800  eecond- 
feet;  April  1  to  September  30,  well  defined  between  191  and  1,800  second-feet, 
and  fairly  well  defined  between  1,800  and  3,080  second-feet.  Gage  read  to  quar- 
ter-tenths twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table,  except  for  period  when  stage-dischaxge  relation  was 
affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table  mean  daily 
gage  height  corrected  for  effect  of  ice  by  means  of  discharge  measurements, 
observer's  notes,  and  weather  records.  Open-water  records  good,  except  at 
extreme  flood  stages,  for  which  they  are  fair;  winter  records  hir. 

Discharge  measurements  of  Trempealeau  River  at  Dodge,  Wis.,  during  the  year  ending 

Sept,  30,  1917. 


Date. 

MadAby— 

Gage 

DIs- 
charge. 

Date. 

Madeby- 

hel^ 

Dis- 

Jan.     8a 

E.L.Williams. 

R.B.Kllgoro 

Feet. 
2.50 

Sec.-ft. 
153 
210 

Mar.  23a 

Jtme    6 

U.  n.  Kilgore 

Feet. 
6.85 
2.37 

*"••& 

Feb.  ia» 

do 

SS 

a  Complete  ice  cover. 

Daily  discharge,  in  second-feet,  of  Trempealeau  River  at  Dodge,  Wis.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


1 
2 
3 
4 

6. 

ft 
7. 
8. 
0 
10. 

11. 
12 
13 
14 
15. 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
20 
30 
31 


Oct.     Nov.     Dec.      Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


296 
270 
270 
270 
257 

244 
257 
244 

267 
270 

270 
283 
322 
296 
296 

270 
270 
270 
270 
300 

296 
283 
270 
290 
374 

874 
400 
374 
348 
822 
348 


348 


309 
296 

296 
809 
452 
618 
690 

534 

426 
874 
374 
478 

478 
534 
606 
478 
452 

452 
452 
452 
452 
452 

426 
426 
452 
400 
374 


322 
322 
322 
296 
300 

322 
822 
300 
270 
255 

245 
230 
220 
210 
105 

175 
165 
145 
135 
125 

120 
120 
120 
126 
125 

125 
12S 
135 
135 
135 
135 


145 
145 
155 
166 
160 

160 
160 
166 
170 
176 

170 
170 
170 
165 
165 

165 
160 
160 
160 
166 

155 
155 
155 
160 
160 

160 
180 
105 
200 
210 
200 


190 
210 
235 
235 


220 
205 
210 
215 
216 

215 
210 
210 
210 
210 

215 
220 
220 
220 
220 

225 
230 
240 
236 
230 

225 
220 
220 


220 
220 
220 
220 

230 
245 
260 
270 
285 

300 
310 
320 
330 
835 

330 
320 
335 
355 
375 

400 
445 
645 
850 
1,090 

1,360 
1,470 
1,550 
1,590 
1.640 
1,640 


1,600 
1,600 
1,600 
1,300 
1,000 

966 
003 
790 
721 
660 

600 
616 
616 
664 
537 

611 
611 
611 
660 
825 

877 
700 
605 
616 
616 

616 
600 
637 
642 


721 
721 
642 
664 
460 

450 
433 
433 
408 


358 
333 
333 

308 


408 
406 

459 

690 
664 
408 
358 

358 
358 
333 
358 
383 
408 


383 


358 
868 


406 
600 
637 
611 


358 
333 
308 
308 

284 
284 
260 
260 
260 

200 
248 
383 
564 

500 

642 
485 
433 
408 
358 


358 
358 
333 


450 
383 
358 
858 
406 

485 

450 
358 
333 
306 

284 
260 
248 
236 
236 

236 

260 
290 
284 
284 

200 
236 
213 
202 

202 
181 


248 
236 
236 
213 
260 

260 
284 
308 
806 
200 

236 
246 
260 
236 
236 

2M 
213 
181 
181 
ISl 

171 
101 
181 
181 
181 

181 
181 
181 
181 
171 
171 


181 
171 
1«3 
209 
162 

158 

in 

171 
181 
153 

m 

171 

m 

191 
181 

181 
163 

m 

202 

m 

06 
236 
2S6 
191 
191 

236 
284 
200 
248 
213 


NoTX.— Stage^llscharge  relation  affected  by  ice  Dec.  10  to  Mar.  81. 
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Monthlp  dUdiarge  of  Trempeaieau  River  at  Dodge,  Tfit.,  for  the  year  enUng  Sept.  SO^ 

1917. 
[Dreinage  area,  633  square  mllea.) 


MoQth. 


«     Diacfaarge  in  aaooDd-ieat. 


mHi^hhiiHt 


Per 
■qaara 
mile. 


Buzi-aff 
(depth  in 
mchea  od 

drainage 
area). 


Octn>ber 

Norember. .... 
Deusuber.  •  • . . 

Janoary 

February 

Man^... 

i5^:::::::::: 

Jane 

July 

Aai;Dit 

Se^onber 

The  year 


400 
618 
322 
210 
210 
1,510 
1,600 
721 
612 
485 
308 
284 


214 

296 
120 
145 
190 
220 
611 
296 
218 
181 
171 
153 


296 
426 
203 
167 
219 
592 
800 
430 
392 
800 
219 
198 


0.468 

.673 
.321 
.264 
.346 
.935 
1.26 
.679 
.619 
.488 
.346 
.313 


1,640 


120 


854 


.550 


0.54 
.75 
.37 
.30 
.36 
1.08 
1.41 
.78 
.60 
.56 
.40 
.35 


7.50 


BI^OK  BIVX&  AT  nnXSVnXB,  WXB. 

Location. — ^Ineec.  15,  T.  24  N.,  R.  2  W.,  at  lower  highway  bridge  in  NeillBville,  Clark 
County.  O  'Neil  Creek  enters  from  left  about  a  mile  above  gage  and  Cunningham 
Creek,  abo  from  left,  about  1)  miles  below. 

Drain  AG  B  area. — ^774  square  miles  (measured  on  map  issued  by  Wisconsin  Oeological 
and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch =6  miles). 

Records  available.— April  7,  1905,  to  March  81,  1909;  December  11, 1913,  to  Sep- 
tember 30, 1917. 

Gaob. — Chain  gage  fastened  to  downstream  side  of  hi^wa}  bridge;  read  by  A.  Bissell. 

DisoHARGB  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading  in 
yidnity  of  bridge. 

Channbl  and  control. — ^Bed  composed  of  heavy  gravel  and  rock;  control  at  head 
of  rapids,  a  few  hundred  feet  below  gage;  banks  high  and  rocky;  water  will  not 
overflow  the  banks  at  the  gage  section. 

Extremes  of  discharqe.— Maximum  stage  recorded  during  year,  10.35  feet  at  8 
a.  m.  April  4  (discharge,  7,200  second-feet);  minimum  dischaige  estimated,  25 
second-feet  December  25-31.  Owing  to  diurnal  fluctuations  at  such  low  stages 
it  is  likely  that  the  absolute  minimum  was  somewhat  less. 

1905-1909  and  1913-1917:  Maximum  stage  recorded,  19.8  feet  June  6,  1905 
(discharge,  about  29,400  second-feet).  It  is  probable  that  the  maximum  dischaige 
which  occiured  October  6,  1911,  exceeded  29,000  eecond-feet,  although  data  are 
not  available  regarding  the  stage  at  the  gage  section  during  this  flood.  Minimum 
stage  recorded  diuing  open-water  periods,  2.4  feet  October  9,  1905  (dischaige, 
about  20  second-feet). 

Regulation. — Several  dams  on  Black  River  and  tributaries  upstream  from  NeiUs- 
ville  are  used  to  create  a  head  for  developing  power.  The  operation  of  these 
plants  causes  a  diurnal  fluctuation  at  the  gage,  especially  during  the  winter, 
when  the  flow  is  at  a  minimum. 
AocuRACT. — Stage-discharge  relation  practically  permanent  except  as  affected  by  ice. 
Rating  curve  well  defined  from  48  to  14,300  second-feet;  fairly  well  defined  below 
48  second-feet  and  extended  above  14,300  second-feet.  Gage  read  to  quarter- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
hdght  to  rating  table  except  for  periods  in  which  stage-discharge  relation  was 
affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table  gage  height 
OGCxected  for  effect  of  ice  by  means  of  dischaige  measurements,  observer  s  notes, 
and  weather  records.  Open-water  records  good,  except  for  extremely  low  stages, 
ffiff  whidi  they  are  fair;  winter  records  poor. 
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SURFACE  WATER  SUPPLY,  1W7,  PART  V. 


Discharge  metuwrementi  of  Black  River  at  NemmOe,  W%».,  during  the  fear  ending  SepL 

SO,  1917. 


Date. 

Vwinhy- 

^ 

Dlf- 
ditfge. 

D«t«. 

MMlebj^ 

^ 

^ 

Jan.     2a 

B.L.WintaiM„ 

R.B.Ki^vnT 

Feet, 
2.70 
3.80 

34 

ICar.  16« 

JimB   8 

B.B.Kl^^m 

3.7f 
7.00 

*^ 

Feb.  10a 

do..r. 

S.UO 

Daily  discharge,  in  eecond-feet,  of  Black  River  at  NetUeviUe,  Wis.,  for  ^  year  ending  8epL 

SO,  1917. 


Day. 

Oct. 

Not. 

Dec 

Jan. 

B8b. 

Har. 

Apr. 

Usj. 

Jane. 

JiOf. 

Anc. 

flipt. 

1  

816 
200 
192 
100 
122 

106 
102 
07 
97 
86 

84 
87 
106 
104 
110 

122 
112 
110 
104 
118 

134 
104 
100 
98 
142 

132 
290 
834 

315 
816 
356 

374 
438 
416 
410 
686 

610 

416 

800 

2,800 

2,000 

1,800 

1,290 

800 

485 

396 

438 

438 
290 
290 
200 

228 

196 
186 
186 
170 

170 
170 
170 

181 
187 
173 
170 
167 

145 
130 
130 
100 
90 

86 
70 
06 
00 
60 

40 
40 
36 
36 
30 

30 
SO 
30 
30 
26 

26 
26 
26 
26 
26 
25 

30 

36 
40 

40 
40 
40 
40 
40 

40 

60 
60 

80 
60 
60 

80 
00 
00 
70 
70 

86 

100 

416 

000 
2,070 
3,000 
3,080 
4,290 
4,500 

4,880 
6,100 
6,800 
0,940 
6.800 

6,010 
6,100 
4,290 

3,'000 

2,800 
2,900 
2,700 
2,200 
1,730 

1,290 
1,060 
1,010 
1,800 
2,400 

4,290 

4,oao 

2,800 
2,100 
1,0« 

1,600 
2,030 
2,070 
8600 
3,100 

3,300 
2,900 
3,200 
1^010 
i;280 

MO 
770 
000 
686 

400 

410 
334 
390 
200 
241 

184 
196 
184 
304 
210 

200 
374 
396 
354 
200 

231 
196 
173 
164 
164 
204 

200 
334 
364 

315 
010 

1,080 
8,900 
3,200 
8,400 
1,0<0 

770 
686 

896 
378 

326 
181 
167 
126 
120 

UO 
97 
104 
120 
134 

130 
120 
184 

166 
104 
90 
84 
80 

103 
84 
68 

47 

40 

06 
80 
87 
104 
09 

68 

SS 

67 
60 

48 
81 
187 
173 
143 

103 
78 
68 
63 

63 
48 

64 

60 
47 

a 

40 

45 
03 

94 
106 

m 

110 

03 

97 

70 
64 
47 
47 
44 

a 

40 

8i 

iS 

66 

a 

43 
40 

30 
41 

48 

2 

41 

3 

48 

4        

40 

5 

48 

6 

43 

7    

41 

8 

43 

9 

43 

10      

M 

11 

47 

12 

^ 

13 

14 

47 

58 

IS 

51 

16 

59 

17 

47 

18 

0 

19 

51 

20 

71 

21 

94 

22 

57 

23 

c 

24 

41 

25 

41 

28 

60 

27 

47 

28 

80 

29 

106 

80 

97 

31 

NOTB.— Stage  discharge  relation  affected  by  ice  Nov.  23-38,  and  Dec.  6  to  Apr.  1.    BrMsed  flfuree  thov 
mean  diaoharge  for  period  included. 

Monthly  discharge  of  Black  River  at  NeiUsvtUe,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  774  sqoare  milea.] 


Dladiarge  in  8eoaod«lBet. 

Runoff 

dratauB 
ana). 

Month. 

U^Tlmnm 

Minimum. 

Mean. 

•quaie 
mile. 

October 

356 
2,880 
187 
30 
40 
4,500 

3,300 
187 
416 
106 

84 
170 
25 
30 
36 
40 
1,010 
154 
83 
47 
39 
40 

150 
000 

78.8 
30.0 
37.8 

066 
3,230 

048 

618 
83.8 
76,0 
63.3 

0.306 
.776 
.004 
.009 
.046 
.840 

4.17 
.837 
.792 
.106 
.007 
.000 

0.34 

November 

88 

Pemmber 

u 

January 

01 

Fnbrnary 

.06 

mmcT?.:;. ..::.:: .;......:....::::.:.:: 

99 

April 

4.61 

1^:;::;::::::::::;::::::::::::::::::::::;::: 

.96 

JUM 

.68 

jnSr:::.::....: :::;;:::;:::::;:::;:....: 

.13 

Ancoft 

u 

September. 

.68 

The  year 

6.940 

25 

519 

.671 

9.08 
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Z.4  OSOMK  BIVBB  HXA&  WXtT  BALXM,  W3B. 

L0G41IDN.— In  iec.  82,  T.  17  N.,  R.  6  W.,  La  CioMe  County,  at  Highway  bridge  2 
miles  west  of  Weet  Salem  and  10  milee  above  mouth  of  river.  Dutch  Creek  entera 
frcxn  ri^t  6  miles  above  station. 

DsAiNAGS  AREA..— 412  squaTS  miles  (measured  on  map  issued  by  Wisconain  Oeological 
A  Natural  History  Survey,  edition  of  1911;  scale,  1  inch— 6  miles). 

Records  availablx.— December  22, 1913,  to  September  30, 1917. 

DiBCHABOB  MBABiTBBMBNTs. — Made  from  upstream  side  of  bridge  at  medium  and 
high  stages;  at  low  stages  made  by  wading. 

Ghannbl  and  control. — ^Bed  heavy  gravel  and  rock.  Right  bank  high  and  not 
subject  to  overflow;  left  bank  above  the  gage  low,  and  subject  to  overflow  at  flood 
stages.  Channel  free  from  vegetation;  control  for  low  stages  a  rocky  riffle  with  a 
hH  of  about  6  inches.  Control  is  i^parently  drowned  out  at  a  stage  of  about  2.2 
feet  an  the  gage  as  ehown  by  a  reversal  in  the  rating  curve. 

ExTRBMBs  OF  DI8CHAROB. — MaxJmum  stage  recorded  during  year,  7.4  feet,  at  5  p.  m. 
March  24  (discharge,  about  2,850  second-feet);  minimum  discharge,  130  second- 
feet,  January  14. 

1913-1917:  Maximum  stage  recorded  March  24,  1917;  minimum  discharge,  130 
second-feet,  November  17, 1914,  and  January  14,  1917. 

IcB.— Stage-discharge  relation  seriously  affected  by  ice. 

Rboulation.— Diurnal  fluctoaticm  at  low  stages  amounting  to  0.10  to  0.40  foot,  is 
caused  by  the  operation  of  power  plants,  especially  the  Neshonodc  dam  a  few 
miles  above  station. 

AocuRACT. — Stage-discharge  relation  permanent,  except  as  affected  by  ice.  Rating 
curve  well  defined  between  212  and  2,300  second-feet.  Gage  read  to  quarter  tenths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 
lating  table  except  for  periods  in  which  stage-discharge  relation  was  affected  by 
ioe,  for  which  it  was  obtained  by  applying  to  rating  table  mean  daily  gage  height 
coorrected  for  effect  of  ice  by  means  of  discharge  measurements,  observer's  notes, 
and  weather  records.  Open-water  records  good,  except  for  low  stages,  for  which 
they  are  feir;  winter  records  feir. 

DMarge  meoiwremenU  of  La  Croue  River  near  West  Salem,  Wis,,  during  the  year  ending 

Sept.  SO,  1917. 


D»te. 

Madeby- 

Oace 
he^t. 

DlB- 

oharge. 

Date. 

ICadeby- 

iSS^t. 

DiB- 

ofaaise. 

Jul    4« 

E.  L.  WnUams. 

F  B.  Kllgore 

Feet. 
1.90 
2.47 

214 

ICar.  24 
liay  m 

R.  "R,  KUfflre    

Fket. 
1.56 

2,000 

Feb.  1> 

E.  L.WUBmiis 

300 

AleeatooDtroL 


ft  Made  from  the  bridge;  very  poor  meaniriiigaeotion  at  thlaitage. 


Digitized  by 


Google 


104 


STJBFACE  WATER  SUPPLY,  1917,  PART  V. 


Daily  discharge^  in  second-feet,  of  La  Crosse  River  near  West  8aUm,  Wis.,  for  tJu  year 

ending  Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

308 

288 
288 
288 
344 

248 
234 
212 
248 
241 

248 
248 
248 
288 
248 

288 
248 
241 
234 
208 

288 
308 
328 
308 

328 

350 
371 
371 
328 
828 
328 

308 
288 
288 
288 
248 

288 
268 
328 
328 
350 

838 
308 
328 
350 
806 

306 
871 
394 
326 
308 

286 
288 
288 
286 

370 

348 
828 
388 
388 
388 

388 
388 
348 
388 
268 

268 
268 
268 
368 
355 

246 
348 
340 
330 
810 

305 
300 
195 
195 
185 

185 
180 
180 
180 
180 

185 
185 
185 
185 
195 
195 

300 
200 
195 
210 
195 

205 
160 
195 
190 
185 

180 
180 
170 
130 
170 

160 
175 
160 
165 
165 

145 
175 
160 
175 
175 

185 
195 
165 
320 
315 
315 

340 
220 
205 
145 
305 

185 
165 
200 
300 
185 

170 
300 
190 
175 
350 

235 
300 
165 
325 
225 

830 
805 
195 
195 
165 

220 
810 
800 



175 
185 
185 
165 
205 

210 
185 
225 
250 
2S0 

260 
330 
840 
365 
855 

835 
330 
280 
300 
270 

830 

695 

1,910 

2,480 

1,510 

1,090 
916 
715 
505 
506 
461 

461 
436 
416 
394 
394 

871 
288 
268 
306 

328 

308 
288 
288 
288 

848 

288 

268 

528 

2,060 

1,600 

1,000 
715 
638 
461 
436 

461 
461 
416 
438 
651 

638 
658 
638 
484 
416 

860 
371 
326 
826 
328 

306 

306 
286 
386 
.286 

386 
388 
386 
328 
350 

394 
436 
461 
394 
350 

338 
871 
416 
371 
328 
328 

828 
326 
350 
416 
394 

436 
616 
749 
749 
654 

560 
466 
371 
871 
836 

328 
388 
306 
368 
388 

866 
366 
871 
416 
461 

464 
436 

394 
416 
438 

371 
416 
416 
328 
288 

836 
328 
306 
828 
888 

806 

328 
286 
286 
848 

388 
868 
868 
848 
848 

846 

651 

1,150 

1,830 

835 

506 

m 

838 
306 
306 
388 

836 
573 
8«3 
461 
371 

880 
336 
850 
371 
888 

aoB 

S26 
416 
416 
371 

328 
306 
306 
266 
286 

868 
868 
946 

as8 

868 

244 
248 
244 
848 
241 
344 

344 

2 

341 

3 

341 

4 

214 

5 

2ffi 

6 

9B8 

7 

asft 

8 

888 

9 

281 

10 

as 

11 

368 

12 

30 

13 

2ID 

14 

308 

15 

288 

16 

234 

17 

318 

18 

3« 

19 

SB 

20 

ass 

21 

39 

22 

an 

28 

M 

24 

388 

25 

341 

26 

34 

27 

381 

28 

3M 

29 

2H 

30 

....1 

31 

Note.— Stage-discharge  relation  affected  by  ice  Nov.  25,  Dec  10  and  Dec  13  to  Mar.  24.    Gage  not  r«*^ 
June  10-12;  discharge  interjK^ted. 

Monthly  discharge  of  La  Crosse  River  near  West  Salem,  Wis,,  for  the  year  ending  Sept.  soj 

1917. 


[Drainage  area,  412  square  miles.] 

Discharge  in  second-feet 

M 

Month. 

MftTimiltn. 

Minimum. 

Mean. 

Per 
square 
mBe. 

October 

371 

394 

288 

320 

350 

3,480 

3,060 

658 

749 

1,230 

862 

828 

212 
248 
180 
130 
145 
165 
248 
288 
288 
246 
241 
219 

284 
306 
223 
181 
200 
529 
514 
379 
420 
397 
337 
261 

a68e 
.743 
.541 
.439 
.485 

L26 

L25 
.980 

1.08 
.964 
.618 
.633 

0. 

■ 

: 

L 
L 

L 
1. 
L 

• 

November ^ .  ^ ..... . 

December ,,,.... x  .... 

January 

February...............  .. 

Man?b  .'. 

April 

May!::.:.:::::;:.::::::::::::::::::;::::;:::;: 

Jnne .........      .      .  ... 

July 

August 

September 

The  year 

2,480 

130 

336 

.816 

a( 

T 
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&OOT  RZVXm  HXA&  H0T7BT0V,  MmT. 

Location. — In  sec.  34,  T.  104  N.,  R.  6  W.,  at  highway  bridge  1  mile  east  of  Houston, 
Houston  County,  1  mile  above  mouth  of  South  Root  River. 

Dbadtags  abea. — 1,560  square  miles. 

Records  availablb. — ^May  28, 1909,  to  Sept.  30, 1917,  when  station  was  discontinued. 

Gage. — Vertical  staff  bolted  to  the  downstream  side  of  the  stone  abutment,  right  end 
of  bridge,  read  by  Olaf  Larson.  Prior  to  Jime  28,  1913,  gage  was  attached  to 
piling  just  above  the  right  abutment.  The  datum  of  the  present  gage  was  changed 
Blighty  on  date  of  installation  to  allow  for  slight  slope  in  river  between  the  two 
points. 

DiscHABGE  MEABX7BEMSNT8. — ^Mado  from  the  downstream  side  of  bridge. 

Channel  and  control. — ^No  well-defined  control.  Bed  of  stream  is  silt  and  fine 
sand  that  scours  during  floods  and  gradually  fills  in  afterwards.  Banks  subject  to 
overflow  at  stage  of  about  8.5  feet,  the  overflow  at  the  gage  attaining  at  times  a 
width  of  about  5,000  feet.  Floods  on  the  South  Root,  which  enters  the  main  Root 
about  a  mile  below  station,  at  times  produce  considerable  backwater  at  the  gage. 

Extremes  of  discharoe. — ^Maximum  stage  recorded  during  year,  about  11.95  feet 
March  24  (discharge  estimated,  because  of  ice,  about  17,000  second-feet);  mini- 
mum discharge  estimated  during  period  river  was  frozen  over  was  280  second -feet 
Feb.  12  to  22,  24  and  March  4. 

190^1917:  Maximum  stage  recorded  March  24, 1917;  minimum  stage  recorded 
during  open  water  period,  0.80  foot  July  17,  1911  (discharge  267  second-feet);  a 
diKharge  of  231  second-feet  was  measured  by  current  meter  on  January  23, 1914. 

IcB.~StageKiischarge  relation  seriously  affected  by  ice. 

Rbqulation. — ^Nearest  dam  above  station  is  at  Rushford.  As  the  flow  is  ample  at  all 
times  for  the  power  generated  at  that  point,  it  is  not  held  back  during  certain  parts 
of  the  day,  and  the  dam  has  no  influence  on  the  flow  at  Houston. 

AccuRACT. — Stage-discharge  relation  not  permanent;  change  occurred  in  control  sec- 
tion between  June  and  September.  Rating  ciurve  used  October  1  to  June  30  well 
defined  between  500  and  10,500  second-feet.  Daily  discharge  July  1  to  Sept  30 
determined  by  shifting-control  method.  Daily  discharges  during  remainder  of 
period  obtained  by  applying  mean  daily  gage  height  to  rating  table  except  during 
period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it  was  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of 
ice  by  means  of  discharge  measurements,  observer's  notes,  and  weather  records. 
Records  fair  except  those  for  winter,  which  are  subject  to  error. 

DUdurge  measuremeTUs  of  Root  River  near  Houstony  Minn. ,  during  the  year  ending  Sept, 

SO,  1917. 


Dtto. 

Made  by- 

he^t. 

Dfa- 
GhaiiSe. 

1 

Date. 

Made  by- 

Oa£e 
bei^it. 

Dis- 
charge. 

'an.  19« 

It.  B.Kflgore 

Feet. 
2.82 
8.12 
6.44 

282 
2,090 

Apr.  28 
June  12 
Bept.  27 

S.B.SouW 

Feet. 
2.63 
3.72 
2.08 

^-4 

Feb.  2la 

S.B.Soul^ 

.     ..do 

1,170 

iUr.  28 

do 

R.  B.  Kilgoro 

416 

•  Made  through  complete  ice  cover. 
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SepL  30,  19n. 


I>«J. 

Oct. 

XOT. 

Dm. 

Smu 

M». 

Mm, 

Apr. 

1^.      JWL 

July. 

AUO. 

S^ 

1 

418 
417 
468 
«t7 
417 

437 
407 
437 
437 

or 

437 
407 
408 
468 

468 

W 
437 

4r 

437 
50O 

468 

408 

417 

4r 
sa 

sn 

fOO 
500 
fiOO 
fiOO 
UO 

418 
418 
418 
418 
418 

437 

488 

ma 

sa 
sa 

50O 
«D 

if7 
5B7 

m 

sm 

50O 
000 

s 

500 
4S7 

OI 
OI 

ffi 
600 

474 

CI 
CI 

408 

468 

401 
401 
410 

40S 

SO 
385 

380 

m 

37S 
370 

aoo 

3SS 

390 
350 

too 

Mft 

S45 
9*5 

340 
340 
340 
340 

SS 

ai 
no 
no 

ns 
ns 
ns 
ns 

ns 
ns 

330 
330 
330 

no 

330 

330 
3U 

SIS 
310 
310 
310 
306 

Mft 

Mft 
306 
306 
306 

385 
185 

385 
980 
980 
M) 
980 

M) 

980 

980 
980 
M) 

980 
980 
306 
380 
310 

310 

JQ6 
806 

no 

m 
as 

SiS 
ttS 

330 

40O 
436 
335 

no 
no 

its 

480 
470 
430 
Sift 

600 
675 

2.S» 
15,000 

8,000 

4,740 
3,000 

2,  in 

1,7» 

i.ao 
1.^ 

1.S0 
1.130 

i,tm 

1.030 

7W 

7W 

337 
710 

670 

670 

6» 

0TB 

078 

1,070 

078 

888 

SO 

sa 

no 

3S7 
710 

7n 

700 

on 
oa 

no 

7U 

670 

087 

067 
167 

no 
s» 
s» 

567 
087 

670 

no 

7W 
757 
710 

on 
6n 

o» 

7S7 

ilTn 
i,t» 
i,4n 

lino 

1.530 

i.no 

1,070 
078 

no 
on 

7n 

757 

757 

S,000 

ts 

s,on 

1,3» 
1.3» 

i.no 

1.110 
1,»0 

i^no 
i,4n 

1370 

i.a) 

i,« 

sn 

so 

7n 

078 

sa 

700 

ZS7 

7M 

710 
070 

002 
0» 

on 
on 

n7 
on 

on 

867 
867 
067 
002 
007 

n7 

567 
567 

5a 
5a 

m 

500 
000 
500 
OOO 

408 
408 

5a 

408 
437 

on 

4ft8 

437 
487 
437 
437 

407 

J     

487 

% 

870 

4 

407 

5 

407 

t._ 

407 

7    

437 

% 

000 

sa 

408 

11 

487 

13  

487 

U 

14 

437 
4« 

15 

437 

16 

407 

17            

407 

19 

437 

19 

437 

90 

500 

a   

4n 

22 

468 

a  

437 

24 

407 

2S 

487 

2ft 

487 

27 

407 

28 

407 

20 

437 

30 

437 

31 

XoTK.~8taeB-dJ9dMrcBrelstSao  ■fleeted  by  k»  Dee.  1  to  M«r.  3S. 

Monihiy  disAarge  of  Root  River  near  HouMUm^  Minn,,  for  the  gear  ending  8epL  SO,  1927, 
(Dcatn^t  an*,  1,560  «iinraiiiilH.1 


Month. 


Diachaige  in  Moood-feet. 


lUzimiim. 


Mlnj 


square 


Run-off 

drmlnacB 

■we). 


Oetobcr... 
Norember. 
Deoember. 
Jeooery... 
February.. 
Mardi 

|S?!:::::; 

June 

July 

Aufust 
''am 

The  year 


503 

835 

310 

15,000 

1,370 

1,030 

7,530 

2,230 

603 

533 


407 
437 


450 


340 

805 

805 

818 

280 

an 

280 

1,580 

038 

807 

sa 

606 

757 

8,020 

602 

1,U0 

437 

523 

870 

4a 

a204 

.3a 

.353 
.204 
.185 

LOl 
.575 
.440 

1.28 
.719 
.885 
.281 


084 
.» 
.» 
.31 

.19 
Lift 
.64 

.51 
L44 

.8S 

.50 

.ai 


15,000 


280 


778 


6.70 
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VOBTK  B&AVOK  07  ROOT  RIVXR  HZAR  LAHX8B0R0,  Mm. 

Location.— In  sec.  6,  T.  103  N.,  K.  9  W.,  at  first  highway  bridge  1  mile  above  jiinction 
of  North  and  South  branches,  3  miles  north  of  Lanesboro,  Fillmore  County,  and 
about  5  miles  below  mouth  <^  a  small  creek  that  enters  from  the  west. 

Drainaos  abxa. — 647  square  miles. 

RicoHDfl  ATAii:4ABLB.— March  9,  1910,  to  September  30,  1914;  and  July  16,  1915,  to 
September  30, 1917,  when  station  was  discontinued. 

Gaob.— Chain  gage  on  floor  <^  bridge,  downstream  side,  near  right  bank;  read  by  Olaf 
Waage. 

Ddchaboe  mxabubsxbnts. — ^Made  from  the  downstream  side  of  the  bridge,  from  the 
railroad  bridge  just  above  the  junction  with  the  South  branch  (at  flood  stages)  or 
by  wading  just  above  the  gage. 

Ghannbl  and  control. — ^Bed  composed  of  sand  and  light  gravel.  A  few  himdred 
feet  below  the  gage  the  channel  is  narrowed  by  a  low  island  and  there  is  a  slight 
riffle  that  constitutes  a  control  at  low  stages  and  is  practically  permanent.  As 
there  is  more  than  10  feet  fall  between  the  station  and  the  mouth  of  the  South 
Branch  backwater  from  that  stream  ia  improbable.  At  a  stage  of  6  feet  the  river 
overflowB  into  a  former  channel  1 ,000  feet  back  from  the  right  bank.  At  extreme 
flood  stages  the  right  bank  ia  overflowed  to  a  width  of  a  quarter  of  a  mile. 

ExTRSMss  OF  DISCHARGE. — MaTimum  stage  recorded  during  year,  13.0  feet  March  23 
(discharge  estimated,  because  of  ice,  about  12,000  second-feet);  minimxiTn  dis- 
charge, during  period  river  was  frozen  over,  February  25-28,  estimated  at  90 
second-feet. 

1910-1917:  Maximum  stage  recorded  March  23,  1917;  minimum  open-water 
stage  recorded,  1.71  feet  July  4, 1911  (discharge,  38  second-feet). 

Ice.— Stage-diachaige  relation  seriously  affected  by  ice. 

Hboulation. — Several  miles  above  the  station  is  a  power  plant  that  is  run  under  a 
varying  load  for  light  and  power,  but  inspection  of  the  morning  and  evening  gage 
heights  indicates  that  the  diurnal  fluctuation  at  the  gage  ia  slight. 

Accuracy. — Stage-dischaige  relation  changed  during  high  water  of  March.  Bating 
curve  used  before  change  well  defined  between  186  and  1,350  second-feet;  curve 
used  after  change  fairly  well  defined  between  155  and  3,400  second-feet.  Gage 
read  to  quarter  tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
<^y  gage  height  to  rating  table  except  for  periods  in  which  the  stage-discharge 
relation  was  affected  by  backwater  from  ice  for  which  it  was  ascertained  by  apply- 
ing to  the  rating  table  mean  daily  gage  height  corrected  for  effect  of  ice  by  means 
of  discharge  measurements,  obsOTver's  notes,  and  weather  records.  Kecords  fair 
except  those  for  winter,  which  are  subject  to  error. 

WicAar^  meaaurementi  of  North  Branch  Root  River  near  Laneshoro,  Minn.,  during  the 

year  ending  SepL  SO,  1917. 


Date. 

Made  by— 

a 

Dis- 
charge. 

Bate. 

Madeby- 

Oage 

heigbt. 

Dto. 
ohaige. 

fea 

R.B.mkon 

Feet. 

2.00 
4.01 

"-■Si 

04 
1,120 

Apr.  28 
June  11 
Sept.  28 

8.B.8011I6 

Feet. 

3.13 
2L21 

""•4 

Jrtj.  a2B 

B.B.Soob 

.....do 

R.  B.  Kilgore 

AIA 

llar.17 

do 

187 

«  Measurement  made  throu^  complete  ice  coyer. 
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Daily  dischearge,  in  aecond-feet,  of  North  Branch  of  Root  River  near  Lanesboro,  Minn.,  for 
the  year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

a^*. 

1 

141 
151 
154 
164 
164 

138 
146 
133 
140 
154 

141 
151 
162 
193 
145 

150 
ISl 
154 
162 
141 

175 
154 
167 
175 
195 

189 
193 
209 
195 
192 
192 

186 
175 
172 
151 
228 

192 
175 
247 
320 
293 

282 
268 
254 
221 
164 

181 
192 
261 
133 
192 

108 
231 
180 
203 
186 

102 
203 
198 
209 
154 

190 
180 
190 
180 
185 

175 
175 
185 
185 
78 

120 
160 
160 
155 
155 

150 
150 
145 
145 
145 

145 
145 
145 
140 
140 

140 
135 
135 
135 
135 
135 

135 
135 
135 
135 
130 

130 
130 
130 
130 
125 

125 
135 
125 
120 
130 

130 
120 
120 
120 
115 

115 
115 
115 
115 
115 

110 
110 
110 
110 
110 
110 

110 
110 
110 
110 
110 

105 
105 
105 
105 
105 

105 
100 
100 
100 
100 

100 

100 
100 
95 
95 

95 
05 

05 
00 

90 
90 
00 





115 
110 
110 
110 
110 

135 
115 
135 
125 
135 

100 
135 
160 
245 
170 

185 
165 
190 
180 
180 

130 

2,260 

^0.500 

3,400 

2,360 

1,530 

710 
645 
615 

585 
420 
475 
475 
448 

420 
305 
870 
325 
285 

264 
346 
257 
268 
246 

239 

257 
278 
305 
348 

305 
420 
370 
325 
825 

325 
385 
285 
805 

348 

475 
530 
502 
448 
370 

825 
285 

as7 

268 
340 

236 
232 
226 
212 
306 

104 
182 
191 
226 
250 

305 
502 
448 
370 
305 

348 
306 
305 
826 
370 
645 

025 
678 
558 
448 
430 

678 
1,080 
1,680 
1,210 
1,000 

745 

1,250 

1,210 

710 

306 

805 
305 
325 
806 
286 

232 

107 

850 

6,040 

3,280 

2,500 
1.380 
1,830 
1,780 
1,580 



1,040 
710 
530 
448 

448 

502 
558 
710 
b58 
448 

370 
530 
780 
558 
502 

396 
305 
348 
306 
285 

250 
236 
271 
285 
267 

220 
300 
300 
218 
222 
236 

215 
340 
104 

m 

101 

240 
271 
264 
340 
232 

226 
212 
226 
206 
306 

101 
183 
173 
161 
150 

155 
150 
155 
164 
158 

150 
145 
140 
128 
138 
145 

135 

2 

128 

3 

143 

4 

156 

6 

161 

6 

158 

7 

m 

8 

188 

0 

17B 

10 

158 

11 

U1 

12 

in 

13 

15ft 

14 

155 

15 

148 

16 

138 

17 

130 

18 

122 

10 

US 

20 

161 

21 

179 

22 

m 

23 

1§8 

24 

1« 

25 

140 

2S 

152 

27 

135 

28 

132 

29 

129 

30 

115 

31 

t 

NoTB.— Stage^lisoharge  relation  affected  by  ioe  Dec.  1  to  Mar.  28.    Gage  cot  read  Nor.  12;   disGhargi 
interpolated. 

Monthly  discharge  of  North  Branch  of  Root  River  near  Lanesboro,  Minn.,  for  the  year 

ending  Sept.  30,  1917. 


Month. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximum. 


200 

320 

190 

135 

110 

10,500 

585 

645 

6,040 

1,040 

271 

188 


10,500 


133 
133 

78 
110 

90 
100 
229 
182 
197 
200 
128 
115 


78 


Mean. 


165 
208 
153 
121 
100 
860 
343 
325 
1,140 
420 
189 
150 


349 


Per 
square 
mile. 


a2S5 
.321 
.236 
.187 
.155 

L33 
.530 
.502 

L76 
.640 
.292 


.530 


Run-off 

(depth  in 

Incnes  on 

drainage 

area). 


.39 
.27 

.a 

.IS 

.58 
1.96 
.75 
.» 


7.31 
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WnCOSBZV  BXTE&  AT  WKOtX^POOX.  RAPIDS,  HXAR  RHDfXLAVDSR.  WIB. 

LoGAnoN. — ^In  sec.  4,  T.  35  N.,  R.  8  E.,  Lincoln  County,  at  head  of  Whirlpool  Rapids, 
I  mile  below  mouth  of  outlet  of  Crescent  Lake  (coming  in  from  right),  and  about 
3  mOes  downstream  from  power  station  of  Rhinelander  Power  Co.,  10  miles  south- 
west of  Rhinelander. 

Dkjunaob  arba. — ^1,160  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical A  Natural  History  Survey,  edition  of  1911;  scale,  1  inch =6  miles). 

Recx>rd6  available. — Septembw  15,  1915,  to  Septembw  30,  1917;  December  1, 
1905,  to  September  30,  1915,  for  station,  about  3  miles  upstream. 

Gaoe. — Stevens  continuous  water-stage  recorder,  on  right  bank,  in  wooden  shelter, 
well  and  intake. 

DiscHAEQE  MEA8UBEMENT8. — ^Made  from  a  cable  150  feet  upstream  from  gage. 

Channel  and  contbol. — Bed  of  stream  heavy  gravel  and  rock.  Banks  medium 
high  and  not  subject  to  overflow.  Control  is  head  of  rapids,  100  feet  downstream 
from  gage;  well  defined  and  permanent. 

Extremes  of  dischabob. — Maximum  stage  recorded  during  year  4.15  feet  at  10 
a.  m.  April  25  (discharge,  2,900  second-feet);  minitnuTn  stage  recorded  0.86  foot 
at  8.30  p.  m.  August  19  (discharge,  232  second-feet). 

1905-1917:  MATiTniim  stage  recorded  5.61  at  10:00  p.  m.  April  22,  1916  (dis- 
charge 5,250  second-feet);  minimum  discharge  recorded,  at  old  station,  zero  dur- 
ing August  and  September,  1907,  and  June,  1908.  Minimum  flow  caused  almost 
entirely  by  regulation,  and  at  the  present  station  will  never  be  zero  discharge. 
MiTrimiim  discharge  at  new  location,  1915-1917,  0.85  foot  5  p.  m.  August  20,  1916 
(discharge  228  second-feet). 

Regulation. — Above  the  station  are  14  reservoirs  *  which  are  operated  by  the  Wis- 
consin Valley  Improvement  Co. ,  for  the  purpose  of  regulating  the  flow  in  Wisconsin 
River.  The  aggregate  capacity  of  these  reservoirs  is  2.8  billion  cubic  feet  during 
the  summer,  and  3.6  billion  cubic  feet  during  the  winter.  Owing  to  the  opera- 
tion of  these  various  storage  reservoirs  and  the  service  reservoirs  of  three  power- 
plants  on  river  above  this  station,  the  flow  at  the  station  is  not  natural. 

.VccuBAcr. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  212  and  5,410  second-feet.  Recording  gage  not  in 
operation  October  17  to  November  1,  December  25  to  March  9,  and  March  21-25. 
Daily  discharge  obtained  by  use  of  discharge  integrator  except  for  periods  during 
wfaidi  stage-discharge  relation  was  afTected  by  ice  or  gage  was  not  in  operation, 
for  which  it  was  obtained  from  discharge  measurements,  recording  gage  graph 
and  observer's  notes,  and  weather  records  and  comparison  of  flow  of  Tomahawk 
RivOT  near  Bradley  and  Wisconsin  River  at  Merrill.  Open-water  records  excel- 
lent, except  those  for  periods  when  gage  was  not  in  operation,  which  may  be  con- 
siderably in  error;  winter  records  possibly  poor. 

DiKharge  meagurements  of  Wisconsin  River  at  Whirlpool  Rapids,  near  Rhinelander ^  Wis., 
during  the  year  ending  SepU  SO,  1917, 


[MadebyR.B.Kilgore.] 

Date. 

0am 
height. 

Db. 
charge. 

1)«,»« 

Ftet. 
4.32 
3.40 
2.90 

See.-ft. 
1,130 

ifar.3« ::::.:::::::.::::::;.:::.:::::::::::::::::::::::::::::::::::::::::::::: 

795 

Jaii828 .         .         .... 

1,600 

a  FrasU  and  surface  Ice  at  control. 

^Intbrmstlon  concerning  these  leservoin,  based  on  maps  and  data  funiish^  manager 

of  the  Wlaoonsta  VaUey  Improvement  Co.,  and  data  collected  by  the  Engineering  Department  of  the  Rail- 
road Commission  of  Wisconsin,  is  contained  in  U.  S.  Oeol.  Survey  Water-Supply  Paper  406,  p.  127. 
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Daily  diacharge^  in  second  feet,  of  Wisconsin  River  at  Merrill,  Wis.,  for  the  year  ending 

Sept.  30,  1917. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
«. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct. 


3,600 
3,320 
3,130 
2,540 
2,890 

2,700 
2,340 
2,620 
2,540 
2,620 

2,010 
2,180 
2  190 
2,140 
2,200 

2,040 
2,800 
2,430 
3,190 
2,930 

3,490 
3,140 
2,690 
3,320 
3,120 

3,570 
3,420 
3,770 
3,450 
8,870 
3,550 


Nov. 


8,720 
3,810 
3,840 
3,910 
3,460 

3,000 
2,990 
4,640 
4,640 
5,020 

5,050 
4,940 
3,810 
3,470 
2,950 

3,380 
2,850 
2,610 
2,920 
2,920 

3,430 
2,880 
3,240 
2,600 
2,180 

2,510 
2,990 
2,240 
2,130 
2,280 


Deo. 


2,420 
2,630 
2,410 
2,020 
2,030 

1,930 
2,470 
2,420 
1,810 
1,890 

1,740 
1,650 
1,570 
1,630 
1,680 

2,060 
1,860 
1,530 
1,460 
1,800 

1,520 
1,450 
1,480 
1,470 
1,740 

1,530 
1,450 
1,980 
2,020 
1,720 
1,880 


Jan. 


1,720 
1,480 
1,320 
1,500 
1,040 

1,300 
1,400 
1,240 
1,220 
1,410 

1,580 
1,500 
1,520 
1,420 
1,450 

1,350 
1,630 
1,370 
1,760 
1,580 

1,370 
1,360 
1,440 
1,620 
1,630 

1,510 
1,560 
1,660 
1,320 
1,470 
1,600 


Feb. 


1,620 
1,640 
1,600 
1,620 
1,660 

1,500 
1,740 
1,520 
1,630 
1,640 

1,530 
1,490 
1,470 
1,480 
1,490 

1,430 
1,420 
1,390 
1,530 
1,570 

1,630 
1,600 
1,650 
1,530 
1,500 

1,460 
1,600 
1,660 


Mar. 


1,580 
1,410 
1,470 
1,520 
1,180 

1,410 
1,470 
1,430 
1,320 
1,360 

1,410 
1,670 
1,630 
1,680 
1,970 

1,720 
1,810 
1,770 
1,780 
2,060 

2,520 
2.090 
2,490 
2,690 
2,760 

2,310 
2,460 
2,540 
2,270 
2,480 
3,120 


K-pt. 


8,2S0 
3,660 
4,500 
5,330 
5,100 

5,350 
5,840 
5,880 
6,550 
7,480 

6,410 
7,300 
7,880 
7,230 
5,840 

4,770 
4,810 
5,080 
6,100 
7,440 

0,480 
0,020 
0,140 
7,820 
7,310 

7,640 
6,520 
7,040 
7,440 
8,180 


May. 


8,850 
8,050 
8,160 
7,760 
7,110 

6,500 
5,500 
5,370 
4,630 
4,300 

4,000 
8,720 
3,340 
2,790 
3,060 

3,240 
2,920 
2,920 
3,100 
2,980 

2,600 
2,760 
2,980 
2,790 
2,680 

2,540 
2,460 
1,460 
2,000 
2,200 
2,300 


June. 


2,730 
2,380 
2.840 
2,120 
3,370 

4,060 
6,640 
7,810 
7,300 
6,320 

4,000 
4,760 
4,670 
4,250 
3,060 

3,420 
3,040 
2,000 
2,040 
3,140 

3,100 
2,840 
2,860 
2,600 
2,460 

3,770 
3,810 
3,370 
3,420 
8,100 


July. 


3,320 

2,150 
2,060 
3,060 
1,520 

2,610 
2,040 
2,410 
1,500 
2,630 

2,270 
2,420 
1,080 
2,250 
2,080 

1,850 
2,050 
1,700 
2,230 
1,840 

2,060 
1,760 
1,350 
1,020 
1,780 

1,770 
1,660 
1,920 
1,850 
1,740 
1,760 


Aug. 


1,740 
1,870 
1,880 
1,800 
2,260 

1,530 
2,110 
2,450 
2,100 
2,060 

2,020 
1,800 
1,550 
2,050 
1,990 

2,170 
1,030 
1,880 
2,070 
1,420 

1,580 
1,700 
1,830 
2,040 
1,830 

1,7» 
2,100 
1,900 
1,990 
1,050 
2;  040 


Bept. 


1,840 
1,040 
1,420 
1,720 
2,440 

2,360 
2,010 
LOW 
1,090 
1,600 

1,360 
1,800 
2,000 
l,flSO 
2,150 

2,010 
1,470 
1,660 
1,910 
1,750 

1,830 
1,770 
1,990 
1,240 
1,250 

1,990 
1,729 
1,570 
1,850 
2,000 


Note.— Stage-discharge  relation  affected  by  toe  Dec.  14  to  Apr.  4 .    Discharge  for  Oct.  23,  Nor.  1 4,  Dec  18, 
>-23, 29,  Jan.  4-6,  Feb.  17, 18,  Aug.  13-18,  based  on  gage  heights  for  less  than  24-hour  period. 


20-23, 


Monthly  discharge  of  Wisconsin  River  at  Merrill,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  2,630  square  miles.] 


Month. 


October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

Thejrear 


Discharge  in  second-feet. 


Maximum. 


3,870 
5,050 
2,630 
1,760 
1,740 
3,120 
9,920 
8,950 
7,510 
3,320 
2,970 
2,440 

9,920 


Minimum. 


2,010 
2,130 
1,460 
1,220 
1,420 
1,180 
3,230 
1,460 
2,120 
1,350 
1,420 
1,240 


1,180 


Mean. 


2,900 
3,350 
1,850 
1,480 
1,560 
1,010 
6,540 
4,070 
3,850 
2,110 
1,060 
1,820 


2,780 


Per 
square 
mile. 


1.10 
L27 
.703 
.563 
.580 
.726 
2.40 
L56 
1.46 
.802 
.741 
.602 


1.06 


Run-off 
(depth  in 
inches  00 
drainagB 

area). 


1.27 
L43 
.81 
.65 
.61 
.81 
2.78 
L70 
163 
.93 
.85 
.77 


14.34 
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Location. — In  sec.  15,  T.  21  N.,  R.  5  E.,  li  miles  below  Nekoosa,  Wood  County. 
Tenmile  Creek  enters  from  left  about  4  miles  below  station,  and  Big  Roche  a 
Cri  Creek,  also  from  left,  about  38  miles  below. 

Drainage  area. — 5,500  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch»6  miles). 

Records  AVAiLABLS.^May  21, 1914,  to  September  30, 1917. 

Gage.— Stevens  water-stage  recorder  installed  July  18,  1916,  in  wooden  shelter  on 
ri^t  bank;  prior  to  that  date  Gurley  water<«tage  recorder  at  same  location. 
Gage  attended  by  Henry  Mans. 

Discharge  measurements. — ^Made  from  cable  a  short  distance  upstream  from  gage. 

Channel  and  control. — Gravel;  clean;  practically  permanent.  Banks  are  high 
and  are  rarely  overflowed. 

Extremes  of  pischarge.— Maximum  stage  during  year,  10.02  feet  at  10  p.  m.  April 
5  (discharge,  24,700  second-feet);  minimum  discharge,  835  second-feet  January  10. 
1914-1917:  Maximum  stage,  as  determined  by  levels  run  to  high-water  marks 
after  water  had  receded,  about  15.3  feet  during  the  flood  of  June  6  to  9,  1914 
(discharge,  54,600  second-feet);  tninimiiTn  stage  recordM,  0.45  foot  at  11  a.  m. 
October  7, 1915  (discharge,  595  second-feet).    Minimum  flow  is  due  to  regulation. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — 'So  storage  reeervoire  discharging  into  Wisconsin  River  between 
Nekoosa  and  Merrill.  See  '* Regulation"  in  station  description  of  Wisconsin 
^ver  at  Merrill  (p.  111).  Between  Nekoosa  and  Merrill  are  12  dams  operated 
for  power. 

Accuracy. — Stage-dischaige  relation  practically  permanent,  except  as  affected  by 
ice.  Rating  curve  well  defined  between  1 ,  160  and  52, 100  second-feet.  Operation 
of  water-stage  recorder  satisfactory,  except  October  1  and  November  22.  Daily 
discharge  ascertained  by  use  of  discharge  integrator,  except  December  15  to 
March  29,  for  which  it  was  obtained  by  applying  to  rating  table,  mean  daily  gage 
heigjlit  corrected  for  effect  of  ice  by  means  of  discharge  measurements,  recording 
gage  records,  observer's  notes,  and  weather  records.  Open-water  records  excel- 
lent; winter  records  fair. 


I>iadurge  TneoBiaremenU  of  Wisconsin  River  near  Nekoosa, 

Sept.  SO,  1917, 


Wis.,  during  the  year  ending 


Dote. 

Hade  by— 

^ 

Dls- 
cbarge. 

Date. 

Madeby- 

hei^t. 

Dis- 
cbarge. 

t>w.  30b 

F-.  Tr.  Wflllvp*, 

Feet. 
3.55 
3.56 

2,230 

Mar.    6a 
July  10 

! 
Feet. 
E.  L.  William'' 3.17 

Sec.'ft. 
1,520 

Ftt>.   la 

do 

R.B.Kilgore 

».« 

3,  MX) 

•  Complete  ice  cover. 


96719*— 19— WBP  455 8 
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Daily  dUchargef  in  ieeond-feet,  of  Wuconrin  Rivn  necr  Ndtoaa^  Wu.^for  (he  year  ending 

Sept.  SO,  1917. 


Pay. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


Maj. 


June. 


July. 


Aug. 


S«pt. 


1. 
3. 
8. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

U, 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

28. 
27. 
2S. 
29. 
80. 
81. 


8,410 
6,120 
6,200 
4,890 
4,780 

8,960 
8,960 
4,120 
8,780 
8,460 

8,910 
4,140 
4,190 
8^480 
8)740 

8,060 
2,010 
8^800 
8,490 
4)290 

4,300 
4,690 
6,060 
4,840 
4,880 

5,310 
6,280 
6,250 
6,330 
6,340 
6,660 


7,180 
6,740 
6,300 
6,480 
6,680 

6,680 
6,380 
6,430 
6,630 
10,200 

11,000 
10,300 
8,900 
7,120 
6,870 

5,180 
<970 
4,880 

5,840 
$480 

4,920 
4,970 
6,340 
5,260 
4,800 

3,690 
4,440 
8,760 
5,040 
4,tf70 


4,400 
4.300 
8,980 
4,070 
4,280 

4,210 
8,620 
8,860 
8640 
^880 

8,800 
8,210 
8,080 
3600 
8,820 

8.680 
8,780 
S^6fi0 
8,440 
2,980 

8,870 
8,370 
8,170 
8,180 
2,680 

8,910 
2,430 
1,780 
2,730 
2,530 
2,560 


2,850 
2,380 
2,500 
2,460 
2,440 

fSS 
1,720 

2,330 

1)430 

1,880 

1,600 
3,100 
1,N50 
2,180 
3,880 

1,680 
3,170 
3,250 
2,370 
r,940 

2,250 
^660 
1,160 
2,510 
2,280 

3,450 
3,090 
3,480 

3,  no 

1,550 
3,090 


3,630 
3,760 
3,  50 
3,790 
$100 

3,830 
3,550 
3,880 
$820 
S;810 

3,850 
3,500 
1,700 

$780 

3,330 
2,670 
2,120 
1,670 

2.270 
3,530 
3,120 
2,310 
3,880 

3,810 
1,530 
3,040 


1,800 
3,500 
1,900 
3,460 
3,060 

3,070 
3,090 
$400 
8,100 
3,480 

8,380 
3,100 
3,040 
3,470 
^870 

8,820 
3,670 
3,730 
$800 
$660 

3,760 
$000 
8,250 
8,S00 
4,U0 

6,060 
^060 
8,840 
9,510 
10,000 
11,600 


13,600 
14,400 
15,^00 
17,^00 
21,200 

28.600 
22,400 
20,400 
20,200 
18,480 

17,100 
16,300 
10,800 
17^700 
16^700 

18,700 
10,600 
9,440 
10,600 
1$700 

16,100 
18,000 
19,400 
18,400 
16,800 

13,500 
12,600 
12,700 
12,900 
14,500 


16,600 
16,700 
19.000 
17,600 
15,000 

12,900 
11,000 
9.700 
8,470 
7,800 

6,700 
6,380 
6  760 
6^180 

4,770 
4,'790 
4,  MX) 
4.^70 
4,580 

5,250 
4,970 
4,670 
4,480 
4,610 

4,560 
4,210 
4,320 
8,840 
8,560 
8,600 


8,290 
4.160 
4,480 

4.oeo 

4,680 

5,080 
8480 
18,100 
18)  100 
18,100 

15,000 
10,KOO 
8,410 

\.^ 

6,800 
5.380 
5.700 
4,700 
4,960 

4,400 
$640 
4,550 
4,210 
4,470 

4,880 
4,700 

5,330 
4,900 


4r450 
6,180 
4.570 
8,430 
4,870 

4,3l5 
8,450 
8,060 
8,8^0 
4,U0 

4,620 
8,030 
8.  CIO 

8,r» 

8,380 

8.000 
8.250 
8,550 
8,370 
8,430 

3,640 
2,410 
2,860 
3,790 
8,710 

8,850 
3,760 
3,000 
3,450 
3,330 
3,430 


8,150 
8,3S0 
8,010 
3,500 
3,400 

3,800 
1,740 
3,880 
8,480 
4,080 

8,700 

8,  no 

8.310 
4,580 
6,900 

4,940 
5,400 
4,390 
8.740 
8,400 

8,280 
3,970 
$970 
8,130 

2,480 
3,700 

3,2r» 

3,840 
3,960 
3,910 


3,760 
2,000 
8,2» 
3,610 
2;800 

3,480 
2,900 
8.739 
$700 
2;83D 

X^ 
3,7» 
3,710 
3,8» 
2,800 

8»M9 
8,010 
8.100 
8,0^ 

i;e8o 

8,830 
3,100 
1.7« 
2,800 
^800 

%^ 

2,480 
3,080 
3,530 
3,530 


NoTR.— Stat^e-dlscharqe  relation  affected  by  ice  Dec  15  to  Mar.  29.    Gage  not  operating  aatlstKtorily 
Oct.  1,  Nov.  22;  discharge  partly  etttimated. 

Monthly  dUcharge  of  Wx^txynfin  River  near  Nehoosay  TTio.,  for  the  year  ending  Sept 

SO,  1917. 


(Drainage  area,  5,500  square  miles.] 


Month. 


Discharge  in  second-feet. 


MftT^mtiyn, 


>ff|n|p|i^m, 


Mean. 


Per 

arrare 
mile. 


Rtm-off 
(depth  in 

drainage 
area). 


October 

Novemb*»r 

December 

January 

Febniary 

March 

AnrU 

May 

Jime 

July 

Aut^st 

S^lember 

The  year 


6,560 
11,000 
4,400 
2,880 
8,100 
11,600 
23,600 
19,000 
18,100 
6,180 
6,900 
8,730 


2,910 
8,600 
1,780 
1,430 
1,530 
1,800 
9,440 
8,560 
8,280 
2,330 
1,740 
1,740 


4,630 
6,110 
8,360 
3,320 
2,450 
8,830 
16,100 
7,710 
6,930 
8,430 
8,350 
2,740 


a840 
1.11 
.6U 
.404 
.445 
.696 
8.98 
1.40 
1.26 
.624 
.609 
.496 


a97 
L24 
.70 
.47 
.46 
.80 
8.27 
LOl 
1.41 
.72 
.70 
.50 


23,600 


1,480 


5,330 


.951 


12.91 
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LoGinosr.— In  sec.  1,  T.  8  N.,  R.  1  W.,  at  hi^way  bridge  1  mile  north  of  Mnscoda, 
Gnmt  County.  Eag^e  Mill  Greek  enters  from  rig^t  about  half  a  mile  below  station, 
and  Underwood  Greek  from  left  about  4)  miles  above. 

Dbainaoe  arsa. — ^10)300  square  miles  (measured  on  map  issued  by  Wisconsin 
Geological  and  Natural  History  Survey,  edition  of  1911;  scale,  1  inchs=6  miles). 

Records  AVAiLABLB.^December  21, 1902,  to  December  31, 1903;  December  4, 1913, 
to  September  30,  1917.  Gage  heights  November  1,  1908,  to  December  31,  1912, 
published  in  United  States  Weather  Bureau  bulletin,  Daily  River  Stages,  parts 
9, 10,  and  11. 

Gage. — Chain  gage  fastened  to  hand  railing  on  upstream  side  of  bridge;  read  by 
William  Hessler.  Elevation  of  zero  of  present  gage  about  12.62  feet  above  that 
of  g^e  maintained  December  20,  1902,  to  December  3,  1913,  elevation  of  gage 
during  period  November,  1908,  to  December  3,  1913,  as  read  and  published  by 
Tnited  States  Weather  Bureau  was  about  the  same  as  that  of  present  gage,  sea- 
level  elevation  of  which  is  666.2  feet. 

Extremes  of  discharob. — Maximum  stage  recorded  during  year  6.95  feet  April  11 
(discharge  32,800  second-feet);  minimum  dischaige  estimated  3,400  second-feet 
Fd)ruary  12. 

1903  and  1914-1917:  Maximum  stage  recorded,  22.70  feet  September  23, 
1903,  corresponding  to  10.1  feet  for  present  gage  datum  (discharge,  about  60,500 
second-feet);  minimum  stage  recorded  0.7  foot  December  2,  1914,  and  5  p.  m. 
July  24,  1915  (discharge  about  3,140  second-feet). 

According  to  the  records  of  the  United  States  Weather  Bureau '  (see  note 
under  ''Gage'')  on  June  11, 1881,  the  river  reached  a  stage  of  11.1  feet  and  during 
August,  1868,  zero  on  gage;  discharge  not  computed  owing  to  possible  changes  in 
channel  and  datum  of  gage. 

Reqttlation. — Nearest  power  plant  above  station  is  at  Prairie  du  Sac,  about  40  miles 
distant;  since  the  last  part  of  1915  considerable  diurnal  fluctuation  has  been 
observed  at  the  gage.  Owing  to  regulation  by  storage  in  the  headwaters  the  flow 
at  this  station  is  not  natural. 

AccmtACT. — Stage-discharge  relation  not  p^manent;  affected  by  ice.  Rating  curve 
used  during  1917,  fairly  well  defined  between  5,200  and  45,000  second-feet. 
Gage  read  to  quarter-tenths  twice  a  day.  Daily  discharge  ascertained  by  apply- 
ing mean  daily  gage  height  to  rating  table,  except  for  periods  when  stage-discharge 
rdation  was  affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating  table 
mean  daUy  gage  height  corrected  for  effect  of  ice  by  means  of  dischaige  measure- 
ments, observer's  notes,  and  weather  records.  Open-water  records  good,  except 
for  extreme  high  and  low  stages,  for  which  they  are  fair;  winter  records  roughly 
approximate. 

Ducftor^  measuremeTiU  of  Wisconsin  River  at  Muscoday  Yfis.,  during  the  year  ending 

Sept.  30, 1917. 


Dtte. 

Made  by- 

Oaee 
height. 

Dis- 
charge. 

Iia.    ({■ 

B  T'.  WnUanw 

Feet. 
8.30 
3.25 
2.11 

8ec.-ft. 
4.060 

hh  \Z 

TT^rt  ftpd  "Williams 

^alT  ai 

Tr^sore  ^"4  'Rntriiigcr 

7^230 

o  Complete  Ice  cover. 

I  U.  8.  Dept.  Agr.,  Dally  river  stages,  pt.  10,  p.  98. 
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Daily  discharge^  in  second-fut,  of  Wisconnn  River  at  Mmeoda,  Wit, ^  for  the  year  ending 

Sept:  30, 1917. 


Day. 


Oct. 


Nov. 


Doc. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Sept. 


1, 
2. 
3. 

4. 
5, 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


8,140 
8,140 
8,900 
10,100 
12,200 

9,300 
7,400 
7^760 
7,400 
6,700 

6,700 
6,700 
6,700 
6,380 
5,200 

6,200 
5,4S0 
6,060 
7^400 
7,400 

7,760 
6,700 
6,060 
7,OtO 
8,900 

9,700 
9,300 
10,100 
10,100 
8,900 
10,900 


11,800 
10,100 
8,520 
10,500 
11,800 

11,300 
10,500 
10,100 
10,500 
10,900 

10,900 
8,900 
10,100 
13,500 
14,800 

13,500 
8,900 
7,400 
9,700 
9,700 

10,500 
10,900 
11,300 
11,300 
8,140 

9,800 
8,140 
8,520 
8,520 
8,520 


9,700 
10,500 
10,500 
8,900 
7,760 

8,140 
7^760 
8,140 
7,760 
7^400 

7,760 
8,520 
7,040 
6,480 
5,200 

5,200 
4,940 
4,940 
4,940 
4,940 

4,940 
4,940 
4,940 
4,600 
4,600 

4,090 
4,090 
4,090 
4,450 
4,450 
4,450 


450 
450 
450 
450 
450 

450 
450 
790 
220 
220 

450 
220 
790 
450 
500 

000 

220 
450 
450 
000 

000 
790 
000 
220 
450 

220 
000 
000 
590 
220 
000 


790 
000 
790 
790 
790 

000 
000 
000 
790 
000 

TOO 
400 
000 
000 

000 

000 
000 
790 
590 
000 

220 
000 
000 
790 
000 

590 
790 
000 


4,220 
4,000 
8,590 
8,590 
8,500 

4,000 
4,450 
4,940 
4,940 
4,940 

6,380 
7,040 
L040 
5780 
7,040 

8,900 
9,700 
5400 
5040 
8,140 

10,500 
13,000 
15,300 
17,700 
17,200 

17,200 
17,700 
17,200 
17,700 
20,800 
21,400 


28,100 
23,100 
19,700 
21,400 
23,100 

24,400 
25,700 
27,100 
80,000 
81,600 

31,600 
80,800 
80,000 
27,800 
25,700 

20,800 
21,900 
23,100 
23,800 
19,700 

18,700 
18,200 
18,700 
21,400 
23,100 

25,100 
26,400 
25,700 
25,700 
20,800 


20,300 
19,700 
19,700 
21,900 
22,500 

24,400 
25,100 
26,400 
25,700 
19,700 

16,700 
14,800 
14,800 
12,600 
10,100 

12,200 
12,200 
11,300 
10,500 
8,900 

9,700 
11,800 
10,900 
8,900 
9,300 

10,900 
11  300 
10,500 
10,900 
10,100 
9,300. 


9,700 
9,300 
9,700 
10,900 
10,500 

10,100 
12,200 
14,400 
13,000 
13,000 

14,400 
19,700 
21.900 
25,100 
26,400 

20.800 
14,400 
12,600 
14,400 
14,400 

10,100 
8,140 
10,900 
13,000 
20,300 

17,700 
13,900 
U,500 
14,800 
14,400 


14,800 
13,000 
12,200 
12,200 
12,600 

13,000 
11,800 
8,900 
8  900 
7,760 

8,140 
8,520 
8,520 
5400 
7,400 

6,880 
0,700 
5400 
7^400 
5040 

6,700 
7,760 
8,520 
10,500 
9,300 

5780 
5760 
7,010 
7,040 
6,380 
7,040 


5040 
6,700 
6,380 
6,000 
6,380 

5,480 
6,380 
5040 
6,700 
6,700 

6,000 
0,000 
5,480 
5,700 
5040 

9,aoo 

5400 
6,700 
0,390 
8,140 

U,3O0 
8,520 
0.700 
0,700 
0,700 

0,700 
0,060 
0,380 
5,700 
0,060 
5,200. 


4,940 
4,940 
4,940 
5,200 
5,480 

o,on 

0,060 
0,380 
0,700 
0,060 

0,380 
0,060 
0,380 
0,700 
0,060 

0,380 
«,7» 
0,000 
0,380 
0,700 

O.70O 
0,080 
0,380 
5,200 
5,760 

0,060 
5.480 
6.480 
4,940 
5,200 


Note.— Stage-discharge  relation  affected  by  ice,  Dec.  15  to  Mar.  25. 

Monthly  discharge  of  Wisconsin  River  at  Muscoda,  Wis.  y  for  the  year  ending  Sept,  SO,  1917. 
[Drainage  area,  10,300  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Bnn-off 
(depth  in 
ini^es  on 
drainage 

area). 


October 

November 

December 

January 

Februajry 

March 

^:::::::::: 

June 

July 

August 

September — 

The  year 


12,200 

14,800 
10,500 
4,450 
4,2::0 

21,400 
31,600 
26,400 
26,400 
14,800 
U,300 
6,700 


5,200 
5400 
4,450 
3,590 
3,400 
3,590 
18,200 
8,900 
8,140 
6,380 
5,200 
4,940 


58 
10,3 
6,3 
4,1 
3,8 
98 
24,3 
14,9 
14,5 
8  9 
6  7 

5,g 


890 

0.760 

300 

1.00 

360 

.017 

180 

.400 

890 

.378 

820 

.953 

300 

230 

900 

1.45 

500 

1.41 

900 

.804 

720 

.052 

900 

.573 

0.88 

1.12 

.71 

.47 

.39 

1.10 

2.03 

1.67 

1.57 

1.00 

.75 

.64 


31,600 


3,400 


9,810 


.952 


12.93 
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TOMAHAWK  SXVSm  HBAX  BRADLEY,  WIS. 

Location. — ^In  sec.  16,  T.  36  N.,  R.  6  E.,  2  miles  west  of  Gassion,  4  miles  north  of 
Bradley,  Oneida  County,  4  miles  downstream  from  mouth  of  Bearskin  Creek 
(coming  in  from  right),  and  8  miles  above  mouth  of  river. 

Drainage  area. — 422  square  miles. 

Records  available.— September  18, 1914,  to  September  30, 1917. 

GAQB.—Chain  gage  listened  to  cantilever  arm  on  the  right  bank;  read  by  Frank 
Sutherland. 

Discharge  measitrsments. — ^Made  from  cable  half  a  mile  below  gage. 

Channel  and  control. — ^Bed  at  gage  and  a  short  distance  below,  sandy  and  likely 
to  shift.  Control  is  formed  by  rapids  about  2,000  feet  below  gage.  Bed  at  cable 
section  heavy  gravel;  permanent.  When  a. head  of  15  feet  is  maintained  in  Rice 
Lake  storage  dam,  in  sections  4  and  9,  T.  35  N.,  R.  6  £.,  backwater  will  extend 
bUfway  up  the  rapids  which  are  below  the  gage,  and  may  affect  the  discharge 
relation.  The  mayimum  head  maintained  during  year  at  the  reservoir  was  13 
feet  1  inch,  during  July  21,  which  apparently  did  not  affect  the  control  for  the 
gage. 

ExTREXES  OP  DiscHARGB. — MaxJmum  stage  recorded  during  year  4.31  feet  at  7.25 
a. m.  April  22 (dischaige,  927  second-feet);  minimum  stage,  1.72  feetJit  6.45  a.  m. 
September  12  (dischaige,  229  second-feet). 

1914-1917:  Maximum  stage  recorded,  6.88  feet  April  24,  1916  (dischaige,  2,190 
second-feet);  minimnm  stage  recorded,  September  12,  1917. 

IcE.-^tage-dischaige  relation  seriously  affected  by  ice. 

Reoitlation. — The  following  reservoirs  are  maintained  upstream  from  the  station 
for  the  purpose  of  regulating  the  flow  in  the  Wisconsin  River. 

Danu  and  reservoin  on  Tomahawk  River, 


Narna. 

Location  of  rmftvoir. 

Locatioiiofdain. 

Area  of 
reseiTOlr. 

Drainage 
area. 

^''sfflisr 

Summer. 

Winter. 

Sondml... 
Uhooq:aa. 

T.80N..R.6E 

Tpa.38-i0N.,R«.^-7E. 

8M.3q,T.39N.,R.6B. 
8m.1C;,T.89N.;r.«B. 

Sq.mi. 
3.00 
1L31 

Sq.  mi. 
17.07 
81.60 

152 
201 

152 
«51 

Total. 

14.31 

•8.67 

443 

803 

AccmiAOT. — Stage-discharge  relation  practically  permanent  except  as  affected  by 
ice.  Rating  curve  well  defined  between  240  and  1,970  second-feet.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table,  except  for  periods  in  which  stage-discharge 
relation  was  affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating 
table  mean, daily  gage  height  corrected  for  effect  of  ice  by  means  of  dischaige 
measurements,  observer's  notes,  and  weather  records.  Open-water  records  good 
except  for  extremely  low  stages  for  which  they  are  fair;  winter  records  fair. 

Ditdiarge  measuremenU  of  Tomahawk  River  near  Bradley,  Wis.,  during  the  year  ending 

Sept.  SO,  1917. 
[Madeb7R.B.Kl]core.] 


Date. 

bd^t. 

Dis- 
ohai^ 

Date. 

A 

DI». 
charge. 

BM.Ifc 

Feet. 
3.10 
3.02 

aec.'fl. 
340 

Mar.     7a 

Feet. 
3.32 
3.62 

306 

W).  1....:  ::::;::::.: 

June  27 

606 

a  Complete  ice  cover. 
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Daily  dMiarge,  in  teoond-feet,  of  Tomahawk  River  near  Bradley ^  Wit, ,  far  the  year  ewHng 

Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

D©C. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

S«pt 

1 

616 
488 
474 
460 
447 

434 
434 
421 
421 
421 

421 
421 
474 
488 
488 

502 
574 
680 
589 
589 

589 
674 
550 
544 
580 

619 
619 
619 
619 
604 
604 

604 
604 
680 
650 
644 

616 
516 
589 
666 
681 

681 
666 
550 
295 
396 

604 
666 
666 
604 
674 

650 
502 
502 
502 
475 

475 
460 
460 
502 
644 

666 
680 

646 
502 
488 

616 
488 
474 
474 
516 

502 
502 
616 
502 
400 

475 
445 
420 
410 
305 

385 
386 
370 
370 
870 

370 
370 
370 
370 
360 
345 

350 
366 
360 
355 
350 

340 
340 
345 
350 
355 

360 
340 
325 
810 
300 

290 
320 
350 
360 
376 

350 
330 
340 
345 
340 

330 
345 
355 
350 
340 
340 

340 
840 
346 
360 
380 

365 
850 
850 
365 
360 

360 
360 
860 
846 
336 

340 
846 
860 
350 
340 

330 
330 
330 
330 
830 

340 
345 
820 

295 
310 
825 
•320 
820 

810 
806 
815 
325 

830 

340 
350 
360 
380 
806 

880 
870 
870 
870 
866 
860 
885 
410 
410 
416 

400 
300 
480 
565 
606 
625 

640 
650 
610 
575 
682 

680 

606 
604 
610 
681 

708 
780 
763 
746 
661 

660 
634 
681 
763 
850 

021 
023 
023 

886 
291 

798 
746 
730 
730 
708 


815 
850 
850 
815 
780 

746 
713 
681 
650 
610 

680 

650 
659 
616 
488 
474 
460 
460 
474 
488 

488 
474 
447 
421 
408 

806 
384 
872 
866 
863 
408 

460 
474 
460 
460 
488 
516 
610 
607 
713 
713 

6^ 
601 
574 
644 
630 

602 
488 
616 
644 
644 

644 
630 
644 

^ 

681 
681 
681 
681 
650 

604 
674 
630 
502 
474 

488 
616 
516 
602 
474 

460 
474 
474 
460 
434 

408 
896 
872 
338 
832 

818 
800 
203 
293 
293 

282 

m 

261 
2S5 
249 
248 

243 
240 
S46 
248 

273 

278 

328 
822 

808 
203 
285 
2«0 
203 

320 
816 
800 
800 
280 

275 
268 

268 

m 

271 

278 
308 
326 
308 
2H4 
268 

2IS 

a 

2S8 

8 

82 

4 

211 

6 

216 

6 

9tf 

7 

ae 

8 

20 

9 

vs 

10 

m 

11 

m 

12 

tst 

13 

m 

14 

34S 

16 

381 

1« 

884 

17 

S« 

18 

338 

19 

891 

20 

SM 

21 

82) 

22 

S14 

23 

31I 

24 

IM 

25 

KM 

26 

349 

27 

28 

881 

801 

29 

30 :... 

881 

891 

31 

NoTK.— StamydlKharge  relation  affected  by  ice  Nov.  26-27  and  Dec.  16  to  Apr.  5.    Oage  not  read,  di»' 
charge  interi>oIated,  Nov.  29,  Dec.  1, 3,  and  Apr.  7. 

Monthly  discharge  of  Tomahawk  River  near  Bradley,  Wis.,  for  the  year  ending  SepL 

SO,  1917. 

[Drainage  area,  422  square  miles.) 


Discharge  in  seooDd-Cset. 

RtOHtf 

drainsgB 
area). 

Month. 

junlmiun. 

Mean. 

Per 
square 
mile. 

October 

610 
681 
680 
376 
380 
625 
023 
850 
713 
604 
328 
396 

421 
296 
345 
290 
3» 
205 
201 
363 
460 
246 
240 

622 
652 
448 
842 
346 
383 
708 
652 
677 
400 
27 

1.24 
1.31 

too 

.810 
.820 
.908 
L68 
1.31 
1.37 
.048 
.680 
.718 

L4S 

L46 

December 

tn 

Jannary 

.98 

February 

.86 

March... 

LQI 

April 

ta 

mS^:::::        ::::::::::::;::.:::.::::::. 

i.a 

June 

LSI 

July  

1.09 

Augruat 

.78 

Peptflmbf"-- 

2321     803 

.80 

The  year 

923 

232  '     452 

1.07 

14.53 

PRAZRIX  RIVER  HXAR  MBRRILL,  WIS. 

Location.— On  line  between  sees.  20  and  29,  T.  32  N.,  R,  7  E.,  at  highway  bridge 
4}  miles  northeast  of  Merrill,  Lincoln  County,  and  about  5}  miles  above  month 
of  river.    Haymeadow  Creek  enters  from  left  about  5  miles  above  station. 

Drainaoe  area.— 164  square  miles  (measured  on  map  issued  by  Wisconsin  Geological 
and  Natural  History  Survey,  editbn  of  1911;  scale,  1  inchi-6  miles). 

RicoBDS  AVAiLABLB.— January  18,  1914,  to  September  30,  1917. 

GAOB.—Chain  gage  attached  to  upstream  side  of  bridge;  read  by  Mrs.  Meta  Ejmuii. 

DiscHABOB  HEA8UREMENT8. — ^At  low  stages  made  by  wading;  at  medium  and  high 
stages  from  downstream  side  of  bridge  to  which  gage  is  attached. 
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Cbaksvl  axtd  contbol. — ^Bed  composed  of  gravel;  cletn  and  free  from  vegetataon. 
Left  l>aiik  hig^,  not  subject  to  overflow;  both  banks  wooded.  Control  not  well 
defined. 

EiTBSMBS  OF  DI8CHABGX.— Maximum  stage  recorded  during  year,  4.0  feet  June  8 
(dischaige,  870  second-feet);  minimum  discharge  about  80  second-feet  January 
U,  12,  and  16. 

1914-1917:  Maximum  stage  recorded,  6.1  feet  April  22,  1916  (discharge,  2,290 
seccmd-feet);  minimum  discharge,  72  second-feet,  by  discharge  measurement 
January  4,  1915.  Absolute  minimum  occurred  during  winter  period  1914-15, 
and  was  prol^bly  somewhat  less  than  72  second-feet. 

Id.— Stage-dischaige  relation  seriously  affected  by  ice. 

RioTTiATioN . — None. 

AccuRACT.— Stage-discharge  relation  permanent.  Rating  curve  well  defined  between 
103  and  2,200  second-feet.  Gage  read  to  half-tenths  once  a  day.  Daily  discharge 
ascertained  by  applying  daily  gage  heigjit  to  rating  table,  except  for  periods 
in  which  stage-discluufge  relation  was  affected  by  ice,  for  which  it  was  obtained 
by  applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of  ice 
by  means  of  discharge  measurements,  observer's  notes,  and  weather  records. 
Open-water  records  excellent;  winter  records  good. 

Ditdwge  nuaaunmenis  of  Prairie  River  near  MerriU,  Wii,,  during  the  year  ending  Sept, 

SO,  1917. 


Date. 

lUdeby- 

>;^. 

Dis- 
charge. 

Date. 

Ifadeby- 

hei^t. 

Dis- 
charge. 

Die.  »« 

K.  L.  WmiaiD.*!. ........ 

Feei. 
2.10 
l.W 

See.-p. 
86 

Mar.  2a 

July  4 

F,  If,  wimamff, 

Feet. 
1.92 

S...JU^ 

2sL  KM 

do 

11.  P.  ifilgon 

132 

a  Control  partly  f rosen  over. 

Dnly  di$diarge,  in  eeamd-feet,  of  Prairie  River  near  MerriU,  Tfw.,  for  the  year  ending 

Sept.  SO,  1917. 


Dty. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

366 

278 
344 
312 
184 

172 
159 
148 
159 
148 

148 
137 
159 
159 
159 

159 
184 
196 
196 
184 

196 
196 
198 
212 
212 

212 
228 

244 
313 
848 
402 

384 
366 
278 
244 
212 

184 
159 
458 
458 
496 

384 
348 
313 
244 
261 

278 
212 
212 
212 
184 

159 
159 
159 
184 
160 

170 
175 
180 
184 
159 

148 
138 
133 
137 
137 

172 
159 
148 
137 
125 

120 
115 
110 
110 
105 

105 
105 
100 
100 
05 

95 
05 

.«o 

•90 
90 

90 
90 
90 
90 
90 
95 

86 
85 
85 
85 

90 

85 

85 
85 

90 
85 

80 
80 
85 
85 
85 

80 
85 
86 
85 

86 

85 

85 
85 
90 
90 

90 
85 
85 
85 
85 
85 

86 
90 
90 
90 
90 

90 
90 
95 
95 
90 

90 
90 
90 
90 
90 

95 
95 
95 
95 
95 

90 
90 
90 
90 
90 

90 
90 

90 



90 
90 
90 
90 
95 

90 
95 
95 
100 
95 

100 
95 
95 
95 
95 

100 
95 
96 
100 
110 

110 
130 
136 
155 
159 

184 
184 
184 
181 
212 
278 

313 
402 
535 
655 
244 

421 
535 
313 
458 
614 

614 
781 
781 
655 
496 

384 
348 
384 
458 
635 

614 
655 
696 
535 
458 

440 
421 

496 
574 
574 

614 
574 
635 
496 
440 

384 

348 
296 
278 
278 

244 
184 
212 
198 
184 

184 
184 
184 
244 
278 

278 
244 
228 
212 
184 

172 
159 
137 
137 
159 
150 

159 
169 
184 
313 
348 

614 
835 
870 
825 
870 

825 
870 
614 
458 
278 

212 
184 
196 
184 
184 

184 
159 
169 
159 
212 

244 
228 
212 
212 
184 

172 
172 
133 
122 
118 

128 
122 
128 
128 
118 

118 
128 
128 
118 
115 

118 
110 
110 
110 
110 

106 
101 
101 
97 
91 

89 
93 
103 
103 
106 
103 

106 
101 
03 
93 
184 

184 
184 
212 
212 
184 

159 
137 
133 
122 
118 

115 
106 
106 
110 
115 

110 
110 
106 
110 
110 

115 
122 
128 
133 
122 
115 

110 

1 

110 

1 

116 

4.... 

1. 

110 
159 

t 

184 

7 

184 

i 

159 

1 

148 

10 

148 

U 

159 

H 

159 

B : 

159 

14 

159 

li 

159 

M 

17 

137 
128 

IS. ; 

122 

» 

122 

» 

122 

106 
106 

108 
109 
103 

I'* 
106 
110 
1^6 

a... 

XL 

8 

34 

X ; ; 

» 

r •;' 

a : 

» :.;:* 

» * 

108 

n 

NoTB  -Stage^Uacharge  relatton  affected  by  ice  Nov.  25-28  and  Doc.  10  to  Mar.  24. 
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Monthly  discharge  ofPrmrie  River  near  MerriU,  Wis.^  /or  the  year  ending  8epL  30^  t917. 

(Drainage  area.  104  square  miles.) 


MoDth. 


Discharge  In 


Ma3dmiun. 


Minimum. 


Mean. 


Per 

square 


(dmtbln 
incbes  < 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year. 


402 
406 
172 
W 
05 
278 
781 
614 
870 
172 
212 
184 


1S7 
169 
00 
80 
85 
00 
244 
187 
150 
80 
OS 
103 


210 
253 

lis 

85.8 
01.1 

123 

613 

271 

371 

116 

131 

130 


1.28 
1.54 
.680 
.620 
.555 
.750 
8.13 
1.65 
2.26 
.707 
.700 


870 


80 


200 


1.22 


1.48 

1.71 

.71 

.61 

.51 

.81 

S.40 

LOO 

&S3 

.81 


16.56 


ZAU  OLAIRX  RIVSR  AT  KELLY,  WIS. 

LooATioN. — In  sec.  13,  T.  28  N.,  R.  8  E.,  at  highway  bridge  three-quarten  of  a  mile 
below  Kelly,  Marathon  County,  about  a  mile  above  mouth  of  Big  Sandy  Greek, 
^diich  enters  from  right,  and  4}  miles  above  mouth  of  river. 

Drainage  area.— 326  square  miles  (measured  on  map  issued  by  Wisconsin  Geologi- 
cal and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch«6  miles). 

Records  available. -January  1,  1914,  to  September  30,  1917. 

Gaoe. — Chain  gage  fastened  to  downstream  side  of  hi^way  bridge;  read  by  W. 
Woolsey. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wadinS 
below  bridge. 

Channel  and  control. — ^Bed  composed  of  heavy  gravel  and  rock;  gage  la  in  the 
rapids  which  form  the  control.    Banks  medium  hi^  and  not  subject  to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.22  feet  mt  10 
a.  m.  April  4  (discharge,  1,310  second-feet);  minimum  discharge  estimated  50 
second-feet  for  several  days  in  January. 

1914-1917:  Maximum  stage  recorded,  5.1  feet  April  22  and  23, 1916  (dischaige, 
3,270  second-feet);  mimimum  open- water  stage  recorded,  0.45  foot,  August  13, 14. 
15,  Oct.  2  and  3, 1914  (discharge,  about  40  second-feet).  Dischaige  January  14« 
17,  and  18, 1916,  estimated  at  40  second-feet;  minimum  for  winter  period  probably 
somewhat  below  this  figure. 

AoouRACT. — Stage-discharge  relation  permanent,  except  as  affected  by  ice.  Ratiog 
curve  well  defined  between  71  and  3,150  second-feet.  Gage  read  to  quarts 
tenths  twice  daily  except  Sundays.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table,  except  for  periods  in  which  stage-discbaige 
relation  was  affected  by  ice,  for  which  it  was  obtained  by  applying  to  rating 
table  mean  daily  gage  height  corrected  for  effect  of  ice  by  means  of  discharge 
measurements,  observer's  notes,  and  weather  records.  Discharge  for  practically 
all  Sundays  interpolated.    Open-water  records  good;  winter  records  fair. 

Discharge  measurements  of  Eau  Claire  River  at  Kelly ^  TTm.,  during  the  year  ending 

Sept,  SO,  1917. 


Date. 

Madeby- 

he^. 

DIs- 
ohaife. 

Date. 

lladebf- 

.& 

Di». 
cfcane. 

Deo.  29a 
Jaa.   3lo 

E.L.  Wmiams. 

do 

Feet. 
1.36 
1.36 

8».'ft. 
71 
68 

Mar.    SA 
July    3 

E.L.WUMama. 

R,  R.  lC\}^tfr^,, 

LS3 

IW 

a  Almoit  compl0t#  Ice  cover. 
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DaUif  dixkarge,  in  ieoond-fiet,  of  Eau  Clake  River  at  Kelly,  Wii.,  for  thi  fat  ending 

Sept,  SO,  1917, 


1>V. 


Oct. 

Nov. 

Dm. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

858 

499 

210 

60 

66 

70 

670 

990 

193 

176 

102 

93 

100 

443 

304 

60 

65 

70 

677 

990 

313 

193 

114 

94 

2sa 

890 

196 

60 

70 

66 

990 

863 

338 

in 

104 

94 

237 

840 

188 

65 

70 

66 

1,290 

6n 

344 

139 

98 

102 

182 

840 

155 

65 

70 

65 

1,390 

587 

263 

139 

94 

142 

199 

340 

199 

65 

66 

70 

1,210 

488 

416 

147 

96 

252 

18S 

840 

316 

66 

66 

70 

1,210 

390 

1,130 

139 

114 

204 

170 

365 

313 

55 

65 

70 

1,070 

840 

1,210 

147 

210 

177 

168 

W7 

216 

65 

65 

70 

'925 

330 

1,210 

155 

218 

153 

133 

647 

188 

50 

70 

70 

800 

300 

914 

139 

198 

120 

153 

617 

150 

50 

70 

70 

803 

267 

617 

139 

158 

129 

155 

458 

in 

50 

70 

70 

863 

260 

538 

133 

300 

114 

158 

300 

155 

50 

70 

70 

709 

236 

840 

129 

443 

129 

158 

384 

155 

55 

70 

75 

617 

221 

300 

139 

390 

145 

144 

355 

140 

55 

80 

75 

530 

221 

255 

116 

210 

145 

129 

384 

130 

50 

80 

80 

443 

210 

238 

104 

168 

150 

158 

267 

115 

50 

70 

80 

416 

304 

216 

129 

150 

155 

160 

261 

115 

55 

80 

80 

443 

199 

193 

104 

129 

139 

182 

236 

106 

55 

85 

80 

617 

207 

188 

104 

116 

116 

179 

210 

105 

55 

85 

86 

738 

222 

185 

M 

104 

116 

234 

334 

100 

50 

80 

85 

990 

238 

165 

104 

104 

106 

234 

216 

96 

50 

80 

96 

990 

235 

150 

116 

112 

104 

234 

321 

•5 

50 

80 

110 

990 

227 

165 

139 

116 

94 

235 

310 

85 

50 

80 

110 

863 

216 

163 

119 

100 

85 

338 

188 

80 

50 

80 

160 

738 

179 

171 

104 

93 

86 

340 

303 

80 

50 

85 

315 

647 

183 

177 

93 

106 

89 

390 

315 

75 

55 

80 

325 

617 

233 

179 

93 

119 

98 

443 

207 

75 

55 

80 

310 

708 

361 

171 

85 

124 

86 

457 

307 

70 

60 

285 

816 

350 

168 

85 

104 

85 

471 

183 

70 

70 

380 

936 

196 

158 

85 

89 

85 

538 

70 

70 

660 

179 

87 

85 

1. 

2. 
8. 
4. 
5. 

6- 
7. 
8. 
9. 
10. 

11. 
12. 
13- 
14. 
15. 

16. 
17. 
18. 
19. 
». 

21. 
23.. 
23. 
9(.. 
25.. 

38.. 
27., 

38.. 
29.. 

3Q.. 

31.. 


HoTB.— StflfMUseharfe  ralatloo  affected  by  ice  Dec.  13,  to  Apr.  3.    No  gai^  readlniES  Oct.  1,  8, 15,  22, 

Monthly  dutkargt  of  Eau  CUnte  River  at  Kelly,  Wis,,  for  the  year  ending  Sept.  SO,  1917, 
P>fttiiiage  area,  826  aqoare  mllee.l 


Disdiarse  in  8eo(md4bet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Mooth. 

Maximum. 

Ifttiftfttiyn, 

Mean. 

•per 
square 
mile. 

October                                 .■• 

628 
647 
216 
70 
85 
660 

1,290 
990 

1,210 
193 
443 
252 

120 
183 
70 
50 
66 
66 
416 
179 
150 
85 
85 
85 

313 

830 

186 
55.6 
74.1 

185 

834 

841 

858 

133 

150 

138 

a746 
.963 
.417 
.171 
.337 
.414 

3.53 

1:SS 

.377 
.460 
.377 

0.86 

Htf"wnliig 

1.10 

Dnmber. 

.48 

^mifljy r,,.. T T 

.30 

F*lwmUT^ T , 

.24 

ito^:::::::::::::::::::::::. :::::::. :.:.:: 

.48 

Apifl 

X83 

1^                                 .        . 

1.31 

Si::;:;:;::::: : :: 

1  33 

Inly 

.43 

Aornt 

63 

flq^embtf   

.42 

The  year 

1,290 

50 

240 

.786 

10.00 

BIO  XATT  PLSIVS  RIVXR  VSAR  8TRAT70RD,  WIC 

Location. — ^In  sec.  13,  T.  27  N.,  R.  3  E.,  at  highway  bridge  at  a  place  known  locally 
as  Weber  Furm,  about  2  miles  north  ai  Stratford,  Marathon  County,  about  1  mile 
above  Chicago  &  North  Western  Railway  bridge.  Dill  Creek  enters  from  right 
about  5  miles  above  station. 

DsAiNAGB  ABBA.— 223  squaro  miles  (measured  on  map  issued  by  ^^^sconsin  Geological 
and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch»6  miles). 

RioosDS  AVAiLABLS.— July  24,  1914,  to  September  30,  1917. 

Gaob. — Sloping  gage,  reading  from  1.0  to  15.6  feet,  on  right  bank  of  the  river,  and 
vertical  staff  gage,  reading  from  15  to  18  feet,  at  upper  end  of  sloping  gage;  read 
by  Christian  Weber. 
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DiscHABOB  MBA8URBMBNT8.— Made  by  wading  about  1,000  feet  bdow  gi^  or  from 
the  highway  bridge. 

Channel  and  control.-— Bed  composed  of  heavy  gravel  and  rock;  control  at  head  ol 
rapids  400  feet  below  gage.  Both  banks  at  gage  are  high  and  will  be  overflowed 
only  at  stage  of  about  15  feet  and  above. 

Extremes  of  discharge.— Maximum  stage  recorded  during  open-water  period  of 
year  7.42  feet  at  6.30  a.  m.  April  4  (disdiaige,  8,670  second-feet);  miTilmnm  open- 
water  discharge,  11  second-feet  December  22-30. 

1914-1917:  Maximum  recorded  stage  8.85  feet  at  6  p.  m.  April  21,  1916  (di»- 
chaige,  5,540  second-feet);  minimiun  discharge,  8.0  second-feet,  by  current- 
meter  measiu'ement  February  5,  1915.  The  flood  of  June,  1914,  reached  a 
maximum  height  of  20.7  feet  as  determined  by  levels  run  to  high-water  marks. 

AocuRACT. — Stage-discharge  relation  practically  permanent,  except  as  affected  by 
ice.  Rating  curve  fairly  well  defined  between  5  and  4,000  second-feet;  gage 
read  to  quarter-tenths  twice  daily.  Daily  discharge  obtained  by  applying  mean 
daily  gage  height  to  rating  table;  estimated  Dec^ber  5-10,  81  and  April  1-3 
when  stage-discharge  relation  was  affected  by  ice.  High-stage  records  good; 
records  for  mediimi  and  low  stage  fair. 

DUcharge  msasuTemenU  of  Big  Eau  Pleine  River  near  Stratford,  Wi».,  during  the 

ending  Sept,  30, 1917, 
[Made  by  R.  B.  KUgore.) 


Date. 


June?... 
Aug.  24. 


Dally  discharge,  in  secondrfeet,  of  Biq  Eau  Pleine  River  near  Stratford,  Wit,,  for  the  year 

ending  Sept,  SO,  1917. 


Daj. 

Oct. 

Nov. 

Deo. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

182 
120 
81 
61 
57 

67 
67 
40 
40 
40 

49 
49 
65 
67 
67 

49 
49 
49 
40 
40 

40 
40 
40 
40 

or 

972 
206 
167 
180 
239 
217 

280 
223 
192 
403 
810 

230 

188 

1,260 

1,670 

780 

618 
810 
230 
162 
162 

132 
103 
87 
77 
77 

78 

% 

08 
81 

67 
66 
66 

67 
67 

57 
49 
49 
49 
46 

46 
46 
46 
45 
43 

84 
28 
22 
22 
22 

18 

il 

14 
14 

14 

11 
U 
11 
11 

11 
11 
11 
11 
11 
10 

3.000 
8,000 

8,090 
1,810 

1,810 
1  810 
1,330 
1,040 
840 

1,110 
840 
094 
470 
827 

260 
247 
827 

..gg 
"■^ 

494 
844 
296 

960 
666 

694 

780 

1,110 

1,110 
'840 
470 
827 
241 

182 
146 
123 
105 
83 

76 
60 
66 

47 
40 

40 
38 
81 
86 
40 

44 
63 
63 
65 

60 

83 

81 
20 
25 
25 
86 

47 
60 
63 
60 
810 

642 
9,210 

720 
883 

216 
175 
112 
76 
60 

44 

86 
83 
31 
27 

26 
22 
22 
22 

27 

31 
27 
22 
22 
18 

25 
27 
10 
17 
16 

18 
22 
10 
17 
16 

17 
22 
19 
17 
16 

15 
15 
15 
19 
27 

10 
94 
182 
128 
.  66 

81 
94 
18 
17 
18 
18 

18 
81 
27 
10 
65 

83 
65 

196 
134 
69 

44 

31 
44 

38 
27 

24 
19 
18 
22 
40 

81 
94 
22 
18 
18 

18 
17 
15 
15 
15 
12 

12 
12 
12 
12 
34 

25 

2 

8 

4 

6 

6 

7 , 

22 

6 ,...., 

19 

0 

17 

10 

15 

11 

15 

12 

13 

13 

15 

14 

15 

15     

25 

16 

23 

17 

18 

18 

18 

19  

15 

20 

15 

21 

15 

22 

•18 

23 

13 

24 

12 

25 

12 

26 

18 

27 

13 

28 

u 

29 

13 

8D 

12 

81 
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M<mUUy  dMmrge  ofBigEau  Pldne  River  n^r  Stratford,  Wi».,  for  the  year  ending 

Sept.  SO,  1927. 

pninag*  aiM,  23S  sqiian  miles.) 


Month. 


Diioluiga  In  aecond-Ceet. 


Per 
square 
mile. 


Run-off 
(depth  in 
mooes  on 
draina^ 
area). 


October... 
November. 
Deeembtf . 

'^-: 

Jmie. 

July 

An^ort 

September. 


373 

1,570 

57 

8,090 

1,110 

8,310 

183 

105 

35 


40 
66 

10 
847 
85 
18 
13 
13 
13 


80.1 

366 
36.8 
1,100 

146 

385 
38.8 
8S5 
15.5 


0.400 

1.19 
.120 

4.93 
.655 

1.05 
.129 
.173 
.070 


0.46 

1.33 
.14 

5.50 
.76 

1.17 
.16 
.20 
.08 


PZiOVXK  XIVX&  VSAR  BTXVJUH  POIVT»  WIS. 

Location. — In  sec.  1,  T.  24  N.,  R.  8  E.,  Portage  County,  at  Fast  Waters  highway 
bridge,  5  miles  northeast  of  Stevens  Point  and  7  miles  above  mouth  of  river. 

Dbainaoe  abea. — ^136  square  miles. 

Kecokds  available. — ^January  5, 1914,  to  September  30, 1917. 

Gagb. — ^Metal  vertical  staff  gage  bolted  to  left  abutment,  downstream  side  of  bridge; 
read  by  C.  A.  Van  Order. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Channel  and  control. — ^Bed  composed  of  heavy  gravel  and  small  rock;  permanent 
and  free  from  vegetation.  At  high  stages  both  banks  will  be  overflowed  around 
the  bridge.    Control  not  well  defined  but  is  probably  small  rapids  below  gage. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  2.55  feet  at  8  a.  m. 
May  1  (discharge,  452  second-feet);  minimum  discharge  estimated  45  second-feet, 
February  5-7. 

1914-1917:  Maximum  stage  recorded,  4.75  feet,  June  5,  1914  (discharge,  about 
1,570  second-feet);  minimum  discharge  estimated  45  second-feet,  February  5-7, 
1917. 

IcB.— Stage-discharge  relation  seriously  affected  by  ice. 

Kbgulation. — Two  dams  are  used  in  coxmection  with  grist  mills  above  the  station, 
but  the  plants  have  little  pondage  so  that  the  flow  at  the  gage,  except  for  brief 
periods,  is  nearly  natural. 

Accuracy. — Stage-discharge  relation  probably  permanent,  except  as  affected  by  ice. 
Bating  curve  used  October  1  to  April  2  well  defined  between  116  and  1,370 
second-feet;  ciurve  used  April  3  to  September  30  fairly  well  defined  from  105  to 
1,370  second-feet.  Gage  read  to  quarter  tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table;  except  during 
periods  when  stage-disdiarge  relation  is  affected  by  ice,  for  which  it  was  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of 
ice  by  results  of  discharge  measurements,  observer's  notes,  and  weather  records. 
Open-water  records  fair,  except  for  extremely  low  stages,  when  diurnal  fluctuation 
may  cause  some  error;  winter  records  roughly  approximate. 

Discharge  meoiuremente  of  Plover  River  near  Stevene  Point,   Wis.,  during  the  year 

ending  Sept.  SO,  1917, 


Due. 

Madeb7— 

bel^t. 

Di9- 

(di&rge. 

Date. 

KadebT- 

he^. 

Dls- 
charge. 

Tia.    l« 

B.L.WUMams. 

do 

Fett, 
1.63 
3.14 

76 
86 

Har.    6a 

July    9 

K.  L.  WIlHamff 

Feel. 
1.89 
1.36 

8ec.-ft. 
80 

reb.   3e 

B.B.KUgore 

138 

A  Complete  ice  cover. 
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SUBFACE  WATER  SUPPLY,  1917,  PAKT  V. 


DoHa/  discharge,  in  second-feet,  of  Plover  River  near  Stevcne  Point,  Wii.,  for  the  year 

ending  Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

U»j. 

June. 

Jnly. 

Aug. 

Sopt. 

1 

173 
153 
153 
134 
144 

144 
116 
134 
134 
144 

125 
134 
173 
144 
134 

144 
134 
134 
125 
163 

153 
153 
163 
153 
173 

163 
163 
173 
194 
153 
163 

144 
184 
184 
184 
173 

216 
173 
184 
205 
216 

216 
194 
194 
185 
176 

165 
145 
125 
163 
163 

168 
173 
163 
163 
163 

173 
178 
184 
174 
163 

178 
194 
178 
163 
148 

134 
134 
134 
117 
100 

96 
95 
90 
86 
85 

85 
100 
110 
105 
100 

110 
125 
120 
115 
100 

85 
86 
85 
80 
70 
70 

76 
70 
70 
95 
120 

110 
95 
90 
80 
80 

76 
70 
70 
65 
60 

60 
60 
65 
60 
60 

65 
70 
60 
65 
66 

66 
60 
66 
60 
60 
60 

60 
70 
70 
66 

45 

45 
46 
60 
60 
60 

70 
75 
70 
70 
76 

80 
80 
80 
75 
70 

70 
75 
80 
86 
80 

76 
80 
90 

90 
90 
90 
96 
90 

80 
80 
75 
80 
86 

90 
90 
100 
115 
130 

145 
140 
130 
110 
96 

140 
186 
230 
215 
240 

200 
250 
^  240 
245 
2£0 
306 

860 
405 
857 
883 
383 

883 
383 
857 
832 
857 

806 
832 
808 

284 
224 

236 
236 
260 
260 

867 

882 

857 
832 
808 
180 

180 
180 
284 
206 
857 

488 

857 
8i7 
284 
832 

260 
248 
212 
212 
212 

180 
189 
212 
118 
180 

166 
180 
180 
180 
189 

180 
118 
180 
166 
144 

166 
166 
144 
144 
144 
166 

144 

118 
180 
189 
180 

260 
284 
284 
808 

284 

166 
260 
212 
212 
180 

118 
166 
166 
184 
144 

88 

144 
166 
96 
166 

«12 
200 
144 
144 
144 

144 
144 
124 
144 
124 

134 
124 
134 
144 
134 

124 
144 
184 
124 
124 

124 
134 
124 
114 
106 

105 
124 
124 
124 
124 

114 
124 
96 
88 
88 
106 

134 
155 
144 
124 
124 

114 
124 
124 
166 
US 

166 
144 
166 
867 
882 

284 
200 
144 

124 
124 

184 
144 
88 

166 
166 

124 
75 
80 
124 
184 
144 

144 

2  

144 

3 

134 

4 

144 

5 

134 

6 

144 

7 

134 

8 

04 

9 

144 

10 

121 

11 

114 

12 

124 

13 

114 

14 

lOS 

15 

105 

16 

124 

17 

124 

18 

134 

19 

106 

20 

106 

21 

134 

22 

124 

23 

105 

24 

144 

26 

184 

26 

144 

27 

184 

28 

105 

29 

80 

124 

124 

81 

. 

Non.^Stage-discharge  relation  affected  by  ice  Nov.  14-17,  Dec.  11  to  Apr.  2. 

Monthly  diicharge  of  Plover  River  near  Stevens  Point,    Wit,,  for  (he  year  ending 

Sept.  SO,  1917, 

(Drainage  area,  136  square  miles.] 


Discharge  in  lecoDdfcrt. 

Run-off 
(depth  in 
inchss  on 
drsinace 

area). 

Month. 

'If a^lfpTifW , 

Minimum. 

Mean. 

Per 
square 
ndle. 

October 

194 
216 
194 
120 
90 
806 
405 
438 
808 
144 
867 
144 

116 
126 
70 
60 
46 

118 
88 
88 
76 

105 

149 

69.8 
68.9 

147 

311 

209 

184 

123 

152 

127 

1.10 

1.29 

.823 

.618 

.507 

1.06 

2.29 

1.64 

1.86 

.904 

1.12 

.933 

1.27 

November 

1.43 

December 

.95 

January   

.59 

Fsbmary , 

.61 

If  arcb   

L25 

April 

2.66 

iSy..:;:::!:. ..:...... 

1.78 

June..., . .  .T - 

l.Sl 

July 

1.04 

August T  .  .  T  T  .  .  r  r  .  . 

1.21 

Septembie^ 

1.04 

The  year.. 

488 

45    l&S 

1.12 

15.24 
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Location.— In  sec.  33,  T.  12  N.,  R.  7  E.,  at  highway  bridge  4  milefl  downmream  from 
Baiaboo,  Sauk  County,  about  3  milee  below  creek  rising  near  Devils  Lake,  coining 
in  from  right,  and  15  miles  above  mouth  of  river. 

Draikage  area. — 572  square  miles  (measured  on  map  issued  by  Wisconsin  Greologi- 
cal  and  Natural  Bhftory  Survey,  edition  of  1911;  scale,  1  iiidi»6  miles). 

Records  availabls.— December  18, 1913,  to  September  30, 1917. 

Gagb.— Chain  gage,  attached  to  upstream  side  of  bridge ;  read  by  Miss  Agnes  Schneider. 

Discharge  xkasurements. — ^Made  from  downstream  side  of  highway  bridge  to 
idiich  gage  is  attached. 

(Channel  and  control. — Bed  composed  of  sand  and  mud;  control  not  well  defined. 
Water  confined  to  one  channel  except  at  flood  stages,  when  right  bank  is  over- 
flowed for  a  distance  of  1,000  feet.  ^ 

EzTRBicBs  OF  DISCHARGE. — MaxJmum  stage  recorded  during  year,  about  17.5  feet 
March  26  (discharge,  4,200  second-feet);  minimum  discharge,  100  second-feet 
January  31. 

1914-1917:  Maximum  stage  recorded  about  17.5  feet  March  26, 1917  (dischaige, 
4,200  second-feet);  minimum  stage,  0.71  foot,  at  7.30  a.  m.,  July  26,  1916 
(discharge,  76  second-feet;. 

Ice.— Stage-diachaige  relation  seriously  affected  by  ice. 

RiouLATioN. — In  the  vicinity  of  Baraboo,  4  miles  above  the  station,  there  are  four 
dams,  and  one  at  Reedsbuig,  18  miles  above  the  station.  Smaller  plants  are  also 
operated  on  the  tributaries.  The  operation  of  these  various  plants  causes  diurnal 
fluctuation  at  the  gage  of  about  0.3  foot  at  low-water  stages.  Estimates  of  mean 
monthly  dischaige  probably  represent  nearly  the  natural  flow. 

Accuracy. — Stage-dischaxge  relation  changed  during  high  water  of  March,  1917. 
Rating  curve  used  October  1, 1915,  to  March  21, 1917,  fairly  well  defined  between 
167  and  2,600  second-feet;  extended  and  roughly  approximate  above  and 
below  these  limits.  Curve  used  March  22  to  September  30,  1917,  fedrly  well 
defined  between  150  and  3,270  second -feet.  Gage  read  to  quarter  tenths  twice 
daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  height  to  rating 
table,  except  for  periods  when  stage-dischaige  relation  was  affected  by  ice,  for 
which  it  was  ascertained  by  applying  to  rating  table  mean  daily  gage  height 
corrected  for  effect  of  ice  by  means  of  discharge  measurements,  observer's  notes, 
and  weather  records.  Open-water  records  good :  winter  records  roughly  approxi- 
mate. 

Kscterye  measurements  of  Baraboo  River ^  near  Bcraboo^  Wis.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

Oaxe 
bfll^t. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
hei^t. 

Dls- 
chaii^ 

!)«.» 

E.  L.  WUUama. 

<te. 

do. 

FlKt. 

3.90 
3.94 

3.81 

154 
164 

Mar.  2» 
May    3 

W.  0.  Hoyt 

Feet. 
14.77 
7.38 

See.'ft, 

3,110 

974 

Jan.  a&i 

E.L.  Williams 

>«b.9»i 

«CoDu>]eleioe  cover. 

^^  i,72Sht^  of  overflow  sactton;  velocity  in  overflow  section  estimated  from  a  boat.    Area  of  cross  seotioii 
detrained  with  level  May  8. 
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Daily  difcharge,  in  uoomd-Smi^  nfBaroboo.  River  nsar  Baraboo^  Wit.tfor  the  veare  endbig 

Sept.  SO,  1916  and  1917. 


Day. 


Oct. 


Nov. 


Dm. 


Jul 


Feb. 


Mar. 


Apr. 


Maj. 


June. 


July. 


Aug. 


Sept 


1914-15. 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 •... 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

1916-17. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


178 
186 
1C2 
1C3 
136 

164 
179 
193 
274 
632 

407 
2S8 
365 
477 
463 

477 
463 
421 
288 
260 

246 

232 
226 
213 
173 

19S 
205 
226 
190 
190 
190 


378 
273 
259 
2.-2 
246 

232 

196 
188 
184 
174 

213 
213 
226 
213 
213 

273 
239 
232 
213 
252 

308 
234 
392 
422 
572 

707 
677 
617 
527 
497 
557 


188 
179 
196 
192 
190 

182 
186 
171 
173 
161 

m 

175 
175 
163 
173 

226 
232 


140 


136 
153 
188 
172 
172 


572 
497 
378 
329 
226 


287 
864 
497 
482 

407 
392 
864 
364 
806 

316 
294 
294 

308 
329 

378 
364 
422 
617 
602 

497 

467 
452 
392 
364 


178 
174 
200 
196 
184 

167 
189 
177 
182 
174 

184 
177 
160 


140 


110 


364 
364 
308 
294 
336 

294 
287 
801 
280 
346 

226 
232 
220 
245 
330 

340 
185 
190 
135 
130 

185 
180 
150 
105 
95 

145 
145 
205 
205 
175 
120 


115 


225 


350 


565 


190 


130 
300 
215 
305 

215 

175 
150 
155 
215 
130 

300 
190 
190 
140 
155 

170 
300 
300 
190 
155 

130 
170 
195 
190 
175 

175 
166 
140 
205 
190 
100 


1,840 


215 
185 
215 
130 
200 

190 
240 
230 
175 
155 

135 
180 
190 
300 
305 

180 
305 
330 
305 
196 

305 
325 
325 
215 
185 


230 

185 


860 


333 
421 
518 
723 
7S5 

801 
849 
865 

881 
849 


160 
340 

235 

310 
830 
340 
890 

435 
515 
708 
783 
708 

671 
501 
501 
500 
633 

1,110 
1,630 
2,670 
2,850 
3,670 

4,200 
3,390 
3,200 
2,640 
2,150 
1,440 


644 
531 
644 

eo2 

677 

840 

970 

1,070 

1,130 

1,170 

1,080 
898 
817 
692 
587 

468 
893 
865 
344 
309 


915 

3S8 

915 

374 

090 

3C0 

1,110 

339 

1,380 

330 

1,600 

220 

1,500 

228 

1,460 

203 

1,090 

210 

865 

198 

722 

230 

1,060 

335 

709 

305 

703 

575 

545 
470 
411 
383 
360 

841 
299 
285 
357 
250 

250 

385 

399 

'  455 

1,010 

1,330 

1,340 

1,340 

950 


530 
500 
500 
485 

545 


100 
187 
336 
316 
333 

833 
353 
367 
395 
300 

367 
228 
200 
198 
195 

196 
303 
330 
313 


753 
849 
810 
785 


477 
431 
393 
879 
337 
303 


890 
1,050 
970 
833 
633 

470 
383 
360 
355 

313 

371 
350 
818 
218 
271 

250 
193 
186 
385 
313 


671 
767 
799 
630 

455 

639 
783 

833 
703 
515 


874 
346 
232 
220 
204 

194 
188 
306 

313 
308 

308 
195 
326 
213 
2G0 

332 

195 
198 
300 
105 

195 
213 
300 
303 
308 

195 
176 
155 
170 
170 


671 
1,390 
1,200 
1,110 

1,390 
1,660 
1,600 
1,530 
1)530 

1,460 

1  110 
687 
703 
575 

435 
313 
385 

378 
357 

244 

231 

1,240 

1,990 

2,080 

2,150 
1,840 
1,390 
1,150 
800 


150 
1C8 
155 
140 
146 

141 
142 
303 
195 
193 

300 
181 
193 
300 
186 

165 
156 
165 
150 
177 

187 
167 
184 
167 
153 

144 
196 
531 
707 
769 
733 


1,010 

1,130 

970 

890 

671 

455 
355 
827 
313 
390 

399 

357 
344 
331 
305 

318 
331 
331 
218 
205 

180 

897 

1,010 

1,030 

930 


mi 

883 

344 

305 
331 


449 

449 
663 
f08 
617 

544 

477 
6Q8 
366 


258 
239 
339 
2S8 
374 

544 
865 

033 
801 
631 

900 
320 
190 
220 
236 

300 

106 
167 
163 
153 
175 


881 
186 
180 
168 
186 

174 
390 

440 

813 
841 


318 
218* 
331 


857 
344 
305 

180 
180 

174 
193 
153 
186 
168 

154 
163 
168 

}?S 

162 


m 

179 
ITS 
166 
158 

156 
160 
170 
281 
226 

351 

760 

1,360 

1,190 

1,430 

1,560 
1,660 
1,500 
1,230 
1,130 


1, 


915 
760 
518 
407 

468 

557 
557 
518 
^5 


150 
144 
148 

174 
168 

151 
168 
174 
180 
186 

186 
192 
192 
818 
198 

186 
186 
174 
198 
102 

818 
818 
174 
180 
180 


192 
192 
156 
149 


NoTB.->Stag»^scharge  relation  affected  by  ice  Dec.  13. 1^16,  to  Mar.  10, 1917.   Water  above  nfa 
Mar.  25  and  26, 1917;  discharge  based  on  stage  as  noted  on  bridge  structure.    Discharge  record  for  the  y<-_ 
ending  8ept.  30, 1915,  supersedes  that  published  in  Water^upply  Paper  405»  p.  143,  owing  to  a  reviiioii  d 
rating  curve  above  500  second-feet. 
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MonAijf  diacharge  of  Baraboo  lUvtr  near  Baraboo,  Wii,,  for  the  y§ar$  ending  Sept,  SO, 

1915  wnd  1917. 

[Dnliiict  ant,  073  tqan  mflM.1 


Dlaefaargt  in  seoond-fset. 

Run-off 
(depth  in 
Inches  00 

drainage 
area). 

Iffffrth. 

Mlnlmnm. 

Ifoan. 

Pot 
square 
mile. 

1914-15. 
Octobtf 

632 
2:2 
200 

136 

273 

1C9 
146 
186 
665 
747 
544 
353 
206 
237 
395 
670 

0.477 
.205 
.255 
.323 

1.16 

1.31 
.951 
.617 
.360 
.414 
.691 

1.17 

0.55 

Nonanber 

.83 

DKUDbV 

.29 

hrnnrr 

.37 

JWjruiy. 

1.21 

iSSSlV:::;. .::::. ::::::::.:::::::::::::.:.... 

1,600 
1,170 
849 
274 
709 
932 
1,660 

1.51 

April 

1C8 
187 
155 
141 
153 
153 

1.06 

iS.::     .......... 

.71 

jS:v::::::::::::::::::::::::::::::::::::::: 

.40 

July 

.48 

.80 

fltntttntnr 

1.30 

TImi  Tmr. 

1,660 

380 

.664 

9.01 

1OT6-17. 
Octobv 

707 

617 

364 

215 

2!0 

4,200 

1,340 

1,050 

3,150 

1,130 

440 

212 

174 
226 
95 
100 
130 

leo 

250 
186 
231 
ISO 
152 
142 

330 
394 
219 
174 
198 

1,210 
593 
513 

1,0C0 
480 
214 
180 

.677 
.689 
.383 
.304 
.346 

3.12 

L04 
.897 

1.85 
.839 
.374 

..316 

.67 

NflfMlbW.  .   .    r   .    r   r  .    .  r  r  ,  ,  -   T  -   r   - ,    ,  ,    .   ,    ^  .  ,  ^  ,   .   . 

.77 

WfmNff*.      . 

.44 

.35 

TMmary. 

.36 

Xardi 

2.44 

Iprfl 

L16 

M^::::.:...: 

1.03 

lOM,  ,   ,    X                 r    .           .    , T T          .    T 

2.06 

July 

.97 

Aniust 

.43 

f^vnher 

.35 

TbATW rr.r ^..^.^r^r^r ■,  ^ 

4,200 

96 

465 

.813 

11.03 

Note.— Monthly  diatdiarge  reoord  for  the  year  ending  Sept.  30, 1915,  supersedes  that  published  in  Watei^ 
Supply  Paper  405,  p.  144,  owing  to  revision  of  rating  curve  above  500  second-feet. 

szcxAPoo  xivxm  at  gays  xnxs,  wis. 

Location. — In  sec.  28,  T.  10  N.,  R  4  W.,  at  highway  bridge  immediately  below  Nor- 
wood Mill,  in  Gays  Mills,  Crawford  County,  25  miles  above  mouth  of  river  and  2 
miles  below  mouth  of  Tainter  Creek,  which  enters  from  right. 

Dbaimaoe  area. — 629  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  ^story  Survey,  edition  of  1911;  scale,  1  inch=6  miles. 

Records  available. — December  25, 1913,  to  September  30,  1917. 

Gage. — Chain  gage  listened  to  downstream  side  of  bridge;  read  by  N.  T.  Norwood. 

DiscHABOE  MEASUREMENTS. — ^Mado  from  downstream  side  of  bridge  at  medium  and 
high-water  stages;  low- water  measurements  made  by  wading  a  short  distance 
downstieam  from  gage. 

Channel  and  control. — ^Bed  composed  of  rock  covered  by  a  deposit  of  sand;  banks 
at  gage  section  fairly  high  and  not  subject  to  overflow  at  ordinary  high-water 
stages.  Centred  at  the  head  of  small  rapids  about  300  feet  below  gage;  probably 
not  permanent;  the  plotting  of  the  disdiaige  measurements  indicates  that  at  a 
stage  of  about  2  feet  on  the  gage  the  control  is  changed  to  some  point  below, 
causing  a  reversal  in  the  curve. 

ExTBEMES  OF  DISCHARGE.— MaTimum  Stage  recorded  during  year,  15.05  feet  March 
24  (dischaige  about  6,300  second-feet);  minimum  discharge,  about  160  second- 
feet,  February  10. 

1914-1917:  Maximum  dischaige  recorded  March  24,  1917;  minimum  dischaige, 
about  100  second-feet,  last  part  of  January,  1015. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 
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Regulation. — Mills  ftt  Gays  Mills  immediately  above  station,  at  Soldiere  GSioTe,  7 
miles  upstream,  and  at  sevend  points  above  Soldiers  Grove  use  comparatively 
little  storage,  so  that  the  recorded  flow  past  the  station  represents  nearly  the  natoial 
conditions.    During  low  stages  a  small  diurnal  ductuation  is  observed  at  the  gage. 

Accuracy. — Stage-dischaige  relation  not  permanent.  Rating  curve  used  October  1 
to  ^farch  20,  well  defined  between  211  and  485  second-feet;  fairly  well  defined 
between  485  and  1,340  second-feet;  extended  and  subject  to  error  above  1,340 
second-feet.  Curve  used  March  21  to  September  30,  poorly  defined  between  300 
and  2.200  second-feet;  extended  and  subject  to  error  above  and  below  these 
limits.  Gage  read  to  quarter  tenths  twice  a  day.  Daily  disdiaige  ascertained 
by  applying  mean  daily  gage  height  to  rating  table  except  for  period  when  stage- 
dischaige  relation  was  affected  by  ice,  for  which  period  it  was  ascertained  by 
applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of  ice  by  dis- 
charge measurements,  observer's  notes,  and  weather  records.  Open-water  recofda 
fair;  winter  records  subject  to  error. 

Discharge  measurements  of'Kickapoo  River  at  GmfS  Mills^  Wis.,  during  the  year  ending 

Sept.  30, 1917. 


Date. 

Madeby- 

hei^l 

Dis- 
charge. 

Date. 

Made  by— 

h^l 

diarga- 

Jan.  5a 

E.  L.  WlUiams 

do 

Feet. 
2.12 
2.48 

260 

Mar.  22 
Aug.  1 

W.  O.Hoyt 

reet. 
7.65 
8.74 

*f& 

Feb.  16a 

R.  B.  KilgQce 

5 

o  Ice  at  control. 


Daily  discharge,  in  second-feet,  o/Kickapoo  River  at  Gays  Mills,  Wis.,  for  the  year  ending 

Sept.  30,  1917. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

355 

405 

868 

225 

190 

265 

680 

820 

455 

1,170 

680 

355 

3S0 

355 

225 

245 

265 

640 

920 

580 

995 

945 

825 

355 

310 

265 

215 

810 

580 

660 

895 

640 

680 

310 

355 

810 

295 

185 

325 

565 

650 

680 

535 

515 

205 

840 

800 

275 

235 

325 

565 

515 

550 

515 

495 

280 

325 

800 

265 

175 

340 

6S0 

475 

770 

550 

475 

280 

325 

300 

235 

255 

825 

515 

475 

1,360 

565 

495 

295 

368 

300 

265 

170 

485 

475 

445 

1,600 

515 

610 

280 

350 

295 

820 

250 

525 

455 

435 

1,420 

535 

680 

280 

350 

235 

260 

160 

520 

455 

420 

720 

465 

475 

280 

350 

235 

260 

240 

820 

445 

890 

595 

455 

465 

280 

350 

235 

260 

220 

850 

445 

876 

580 

455 

475 

295 

350 

265 

260 

190 

820 

405 

875 

505 

455 

610 

810 

251 

265 

260 

210 

640 

890 

875 

515 

435 

595 

810 

280 

265 

260 

235 

525 

390 

845 

475 

435 

495 

295 

295 

280 

260 

255 

520 

375 

360 

465 

435 

475 

2S0 

325 

205 

260 

265 

470 

860 

345 

445 

405 

420 

265 

355 

295 

260 

265 

430 

890 

330 

405 

875 

435 

280 

855 

295 

260 

265 

405 

640 

640 

420 

405 

890 

295 

355 

280 

295 

265 

545 

1,200 

515 

405 

360 

406 

480 

368 

295 

215 

270 

870 

1,640 

420 

890 

845 

890 

470 

3S0 

280 

215 

275 

2,130 

970 

515 

465 

8,500 

875 

868 

355 

265 

800 

280 

2,050 

580 

550 

045 

4,740 

405 

840 

892 

250 

240 

280 

8.500 

535 

435 

1,560 

8,200 

£50 

440 

265 

265 

280 

280 

8,300 

550 

875 

1,990 

8,020 

475 

485 

810 

265 

220 

280 

2,800 

505 

875 

1,740 

770 

445 

450 

892 

395 

276 

285 

2.100 

565 

625 

070 

610 

875 

892 

880 

295 

200 

290 

1,390 

515 

680 

640 

m 

875 

430 

368 

280 

205 

970 

595 

415 

820 

535 

875 

522 

368 

250 

195 

870 

770 

402 

700 

515 

360 

478 

235 

280 

770 

455 

475 

360 

c^t. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 *. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

3) 

31 


845 
860 
300 
815 

875 

S7S 
515 
515 
4S9 


375 
8B0 
475 
435 

875 
830 
845 
800 


875 
845 
345 

845 

845 

860 
3» 
815 


Note. — Stage-dischargG  relation  affected  by  ice  Dec,  10  to  Mar.  20.    Cage  r.ot  read  t'ov.  9-13  and  I>ec. 
^s;  discharge  interpolated. 
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MofMy  dMutrge  ofKickapoo  River  at  Gays  MUU,  Wis.,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  029  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


MayJniTifTi . 


Mlnimntn. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  oo 

drainage 
area). 


October 

November 

DcosDber..... 

Jaouary 

Febmarr 

March 

April 

MV 

June 

July 

Anpst 

September 

The  year 


822 
405 
368 

320 

290 

3,500 

1,640 

920 

1.900 

4,740 

945 

515 


265 
251 
235 
195 
160 
265 
360 
330 
390 
345 
360 
315 


347 
347 
283 
255 
240 
1,010 
694 
482 
805 
903 
493 


a552 
.552 
.450 

.405 
.332 
1.61 
.944 
.766 
1.28 
L44 
.784 
.614 


a64 

.63 
.52 
.47 
.40 
L80 
1.05 
.88 
L43 
1.66 
.90 


4,740 


160 


514 


.817 


ILU 


TUBXSY  BIVEB  AT  OABBZB,  IOWA. 

Location. — In  sec.  36,  T.  92  N.,  R.  4  W.,  at  single-epan  highway  bridge  at  Garber, 
Clayton  County,  about  800  feet  above  mouth  of  Wayne  Creek,  which  enters  from 
right. 

Drainagb  akea. — 1,530  square  miles  (measured  on  map  issued  by  United  States 
Geological  Stu^ey;  scale,  1  to  500,000). 

Ebcords  available.— August  29,  1913,  to  November  29,  1916,  except  October  1, 
1914,  to  March  30,  1915.    Station  discontinued  November  30, 1916. 

Gaoe.— Chain  gage  attached  to  handrail  on  downstream  side  of  bridge;  read  once  daily 
by  E.  J.  Prolow. 

DiscHABGE  MEASUREMENTS. — ^Mako  from  bridge,  or  by  wading. 

Channel  and  control. — ^Bed  is  composed  of  sand  and  mud ;  channel  shifting.  Right 
bank  high  and  not  subject  to  overflow;  left  bank  will  be  overflowed  only  at  ex- 
treme high  stage  or  at  gage  height  about  21  feet. 

ExTRBMEs  OF  GrTAGB. — ^Tho  highest  stage  within  the  last  20  years  probably  occurred 
May  18, 1902,  when  a  stage  representing  about  23.7  feet  referred  to  the  gage  datum 
was  reached,  as  indicated  by  the  highwater  marks  on  A.  F.  Grafe's  residence  in 
Garber. 

Ice.— Stage-dischaige  relation  affected  by  ice,  observations  discontinued. 

Reoitlation. — ^An  electric-light  plant  and  gristmill  at  Elkader  probably  cause  a  slight 
daily  fluctuation. 

Data  inadequate  for  determining  daily  or  monthly  discharge. 
The  following  discharge  measurement  was  made  by  C.  Herlofson: 
November  23,  1916:  Gage  height,  3.86  feet;  discharge,  302  second-feet. 

IhHy  gage  height,  in  feet,  of  Turkey  River  at  Garber,  Iowa,  for  the  period  Oct.  1  to  Nov. 

29,  1916. 


Diqr. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1 

4.0 
4.0 
3.85 
3.85 
3.8 

3.8 
3.75 
3.65 
3.6 
3.6 

3.85 
3.8 
3.75 
3.75 
3.75 

.4.0 
4.0 
3.95 
3.95 
3.95 

11 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.95 

3.95 

3.9 

3.9 

4.1 

4.1 

4.1 
4.1 
4.1 
4.1 
4.0 

21  

3.9 
3.85 
3.9 
4.0 
4.0 

4.0 
4.1 
4.2 
4.1 
4.0 
4.0 

4.0 

2 

12 

22 

3 

13 

23 

4 

14 

24 

3.9 

5 

15 

25 

3.85 

« 

1« 

26 

3.85 

7 

17 

27 

3.85 

8 

18 

19.. 

28 

3.85 

9 

29 

3.85 

10 

20 

30 

31 

98719"— 19— W8P  455 ^9 
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MAQUOKSTA  BIVEB  BELOW  NORTH  FORK  OF  MAQUOKSTA  RIVER,  HRAR 
MAQtrORETA,  IOWA. 

Location.— In  the  aouthweet  comer  of  the  NE.  J  sec.  17,  T.  84  N.,  R.3E.,  at  Bridge- 
-poTt  Bridge,  about  3  miles  northeast  of  Maquoketa,  Jackaon  County,  1,200  feet 
above  mouth  of  Mill  Creek  and  2  miles  below  mouth  of  North  Fork  of  MaquokeU 
River. 

Drainage  area. — 1,600  square  miles  (measured  on  map  issued  by  United  States 
Geological  Survey,  scale,  1  to  500,000).  Drainage  area  at  mouth,  1,960  square 
miles. 

Records  available.  September  1,  1913,  lo  September  30,  1917,  except  October, 
1914,  to  March  20,  1915,  when  station  was  temporarily  discontinued. 

Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge  100  feet  from  ri^t 
abutment;  read  by  John  Strodthoff. 

Discharge  measurements. — ^Make  from  bridge  to  which  gage  is  attadied. 

Channel  and  control. — Bed  of  stream  composed  of  sand;  shifting.  Two  channel 
at  all  stages  except  above  12-foot  stage  above  which  there  is  overflow  under  pile- 
trestle  approach  on  the  left  side. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  16.8  feet  at  1.30 
p.  m.,  Jime  13  (discharge,  11,800  second-feet);  minimum  stage  recorded,  1.65 
feet,  November  15  (discharge,  296  second-feet). 

Prior  to  1917:  Maximum  stage  about  23.5  feet,  probably  in  1905  (dischaige, 
about  24,300  second-feet). 

Diversions. — None. 

Regulation  . — None. 

AocuRACT. — Stage-discharge  relation  changed  probably  during  high  water  March  10-14. 
Rating  curves  used  before  and  after  the  change  well  defined  between  300  and 
20,000  second-feet.  Gage  read  once  daily  to  hundredths.  Daily  discharge, 
except  as  noted  below  ascertained  by  applying  daily  gage  height  to  rating  table. 
Stage-discharge  relation  affected  by  ice  December  14  to  March  9;  determination 
<^  dischai^  based  on  observer's  notes  and  weather  records.  Open-water  recorda 
good;  winter  records  roughly  approximate. 

Discharge  meawremeTUs  of  Maquoketa  River  below  North  Fork  of  Maquoteia  River^  near 
Maquohetay  Iowa,  during  the  year  ending  Sept,  SOy  1917, 

[Made  by  C.  Herlobon.] 


Date. 

Gaff© 
beigbt. 

Dl». 
cbarge. 

Date. 

Gace 

DIs. 
charge. 

November  24 

Feet. 
2.10 
3.35 

Sec^. 
438 
906 

September  17 

Feti. 
LOO 

June  34..... .r., 

17 

360 
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DaUy  d&tAarge  m  second-feet,  of  Maquoheta  River  below  North  Fork  of  Maquoketa  Rvver, 
near  Maquoketa^  Iowa,  for  the  year  ending  Sept,  SO,  1917. 


D«y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

J 

423 
405 
888 
388 
872 

872 
872 
856 
825 
310 

856 
872 
872 
872 
856 

872 
840 
872 
372 
422 

456 
430 
422 
388 

500 

550 
530 
474 

474 
474 
456 

489 
422 
422 
422 
405 

405 
888 

422 
456 
456 

430 
422 
480 
856 
206 

840 
872 
405 
439 
456 

480 
430 
430 
474 
872 

872 
430 
492 
456 
439 

422 
422 
480 
430 

405 

422 

422 
439 
405 
825 

856 
888 
840 

800 

1 

250 

250 

400 

7,060 

7,530 
5,390 
2,770 
7,720 
2,640 

2,700 
1,950 
2,2fl0 
1,380 
1,430 

8,870 
4,050 
3,160 
2,070 
1,620 

1,170 
975 
833 
741 
655 
615 

577 
558 
540 
504 
604 

504 
469 
469 
460 
435 

419 
435 
435 
402 
886 

886 
402 
402 
402 
460 

435 
435 
435 
419 
419 

402 
402 
886 

419 
435 

615 
607 
741 
655 
615 

578 
540 
504 
460 
460 

460 
435 
410 
419 
419 

386 
386 
886 
886 
386 

870 
419 
469 
460 
435 

419 
419 
419 
402 
435 
540 

504 

577 

1,650 

1,170 

1,280 

1,600 
8,030 
2,770 
2,320 
2)130 

1,710 
1,380 
11,200 
4,750 
2,640 

2,010 
1)540 
1,330 
1,120 
1,020 

027 
832 
832 
027 
027* 

1,070 
870 
741 
786 
655 

655 
615 
577 
540 
540 

540 
504 
504 
577 
540 

540 
540 
504 
577 
460 

460 
460 
460 
435 
419 

402 

460 

504 

1,170 

1,540 

832 
655 
577 
523 
400 
469 

410 
402 
880 
870 
870 

856 
870 
1,880 
615 
504 

435 
402 
402 
886 
886 

886 
386 
355 
324 
338 

856 

830 
330 
324 
324 

324 
839 
809 
809 
309 
309 

809 

a 

324 

3 

324 

4 

615 

5. 

460 

6. 

540 

7 

615 

g. 

883 

9 

504 

U) 

458 

11 

402 

12 

386 

13 

370 

14 

386 

li. 

370 

16 

370 

i: 

370 

lA 

339 

19 

339 

9 

339 

a 

339 

22 

339 

n 

309 

u 

339 

2S. 

309 

» 

309 

2: 

339 

2S 

339 

29 

339 

30 

324 

31 

Monthly  discharge  of  Maquoheta  River  below  North  Fork  of  Maquoketa  River,   near 
Maquoketa,  Iowa,  for  the  year  ending  Sept,  SO,  1917, 

[Drainage  area,  1,600  square  miles.] 


Discbarge  in  second-feet. 

Run-oll 
(depth  in 
inches  on 
drainage 

area). 

Mootti. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October 

590 
492 
439 

310 
296 

409 
419 
343 
250 
250 

2,120 
445 
476 

1,810 
584 
405 
398 

a255 
.262 
.214 
.156 
.156 

1.32 
.278 
.297 

1.13 
.365 
.253 
.249 

0.29 

November     

.20 

Deennher 

.25 

hfmrr  .             

.18 

February. 

.16 

M^!7  :::::..: 

7,720 

577 

741 

11,200 

1,540 

1,380 

832 

1.52 

April 

386 
370 
501 
402 
309 
309 

.31 

^.  ::.:..  

.34 

jui:::::::::::::.::: : 

1.26 

July 

.42 

August  -          

.20 

SfpteiDbor 

.28 

TIm*  VMT , 

11,200 

659 

.411 

5.50 

KOGK  RZVEK  AT  AFTON,  WIS. 

Location. — On  line  between  sees.  22  and  27,  T.  2  N.,  R.  12  E.,  at  highway  bridge  in 
Afton,  Rock  County,  about  9  miles  above  Illinois  State  line.  Bass  Creek  enters 
from  ri^t  about  three-quarters  of  a  mile  below  station. 

Drainage  area. — 3,190  square  miles  (measured  on  map  issued  by  Wisconsin  Geo- 
logical and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch  ==6  miles). 

Records  available. — February  5,  1914,  to  September  30,  1917. 

Gaoe. — Chain  gage  fastened  to  the  downstream  side  of  bridge ;  read  by  Albert  Engelke, 

D18CHAROB  MEASUREMENTS. — Made  from  the  downstream  side  pf  brid^,  or  by 
wading. 
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Channel  and  control. — ^Banks  medium  high,  and  will  not  be  overflowed  to  any 
extent  at  flood  stages.  Bed  composed  of  gravel  and  clean  silt;  practically  per- 
manent.   Control  not  well  defined. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  8.90  feet  at  4 
p.  m.  April  1  (discharge,  8,910  second-feet);  minimum  discharge,  555  second-feet, 
February  11. 

1914-1917:  Maximum  stage  recorded,  9.88  feet  at  4  p.  m.,  September  13,  1915 
(discharge,  10,300  second-feet);  minimum  stage  recorded,  0.5  foot  at  7  a.  m. 
August  16, 1914  (discharge,  about  459  second-feet). 

Ice. — Stage-dischaige  relation  seriously  a£fected  by  ice. 

Regulation. — Operation  of  power  plants  at  Janesville  and  above  causes  fluctuations 
at  the  gage  during  low  stages. 

Accuracy. — Stage-discharge  relation  permanent  except  as  affected  by  ice.  Rating 
curve  well  defined  between  638  and  10,500  second-feet.  Gage  read  to  hundredths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  rating  table,  except  for  periods  of  ice  effect,  for  which  it  was  ascertained  by 
applying  to  rating  table  mean  daily  gage  height  corrected  for  effect  of  ice  by 
means  of  discharge  measurements,  observer's  notes,  and  weather  reccffds.  Open- 
water  records  good;  winter  records  fair. 

Discharge  measurements  of  Rock  River  at  A/totif  TTw.,  during  the  year  ending  Sept,  M. 

1917. 


Date. 

3iadeb7- 

h^l 

Dis- 
charge. 

Date. 

Madeby- 

bS^t. 

Dto- 
chaise. 

Dec    90o 

Fi.  If.  Wllliftn?'^ 

Feet. 
3.63 
2.96 

aec.-fl. 
914 

Feb.  26ft 
May   22 

E.L.Williaiiu 

Uoyt and  Williams.... 

Feet. 
3.(M 
8.76 

H56 

Jan.    24^ 

do 

2,410 

a  Control  partly  covered  with  ice. 


ft  Practically  complete  ice  cover. 


DaiLy  discharge,  in  second-feet,  of  Rock  River  at  Afton^  Wis.,  for  the  year  ending  Sept.  30, 

1917. 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1,170 

2,310 

2,310 

880 

770 

756 

8,470 

3,800 

2,400 

8,040 

1,740 

1,140 

2,400 

2,400 

880 

640 

785 

8,470 

4,040 

2,670 

8,330 

1,660 

1,460 

2,490 

2,400 

855 

660 

820 

7,470 

3,920 

2,670 

8,470 

1,620 

1,140 

2.400 

1,580 

885 

620 

715 

7,330 

4,160 

3,240 

8,470 

1,500 

1,140 

2,310 

2,220 

880 

640 

800 

7,190 

4,160 

3,140 

8,470 

1,280 

1,320 

2,400 

2,140 

810 

790 

940 

7,050 

4,400 

3,680 

8,470 

1,300 

1,200 

2,400 

2,220 

720 

745 

1,180 

6,770 

4,010 

3,560 

8,330 

1,460 

1,060 

2,310 

2,310 

790 

735 

1,300 

6,630 

3,800 

4,160 

8,040 

1,360 

1,430 

2,580 

2,140 

716 

735 

1,230 

6,490 

3,450 

4,520 

7,900 

1,230 

1,260 

2,490 

1,980 

765 

696 

1,360 

5,810 

3,340 

4,400 

7,630 

1,200 

1,140 

2,400 

2,060 

780 

555 

2,670 

5,420 

3,240 

4,520 

7,190 

1,230 

1,060 

2,400 

2,060 

740 

615 

2,490 

5,420 

3,040 

4,520 

7,050 

1,360 

1,170 

2,400 

2,060 

810 

665 

2,940 

5,290 

3,240 

5,810 

6.490 

i;260 

1,040 

2,220 

2,060 

700 

710 

2,400 

4,900 

2,670 

5,290 

6,070 

1,280 

1,000 

2,220 

1,900 

730 

705 

2,760 

4,520 

2,400 

5,030 

5,680 

1,290 

1,400 

2,220 

1,900 

815 

705 

3,240 

4,400 

2,220 

4,640 

6,550 

1,290 

1,170 

2,310 

1,620 

805 

690 

2,760 

4,160 

2,060 

4,400 

5,160 

1,140 

1,140 

2,140 

1,580 

600 

660 

2,850 

3,920 

1,900 

4,400 

4,640 

875 

1,140 

2,140 

1,500 

725 

705 

3,040 

4,040 

2,140 

4,160 

4,160 

746 

1,360 

2,220 

1,430 

815 

605 

3,920 

4,160 

2,140 

4,040 

3,930 

894 

1,430 

2,140 

1,320 

720 

630 

4,160 

3,920 

2,060 

3,920 

3,560 

894 

1,290 

2,140 

1,230 

855 

750 

4,520 

8,920 

2,400 

3,920 

3,240 

900 

1,500 

2,220 

1,100 

720 

725 

4,900 

4,280 

1,980 

3,920 

3,140 

875 

1,580 

2,220 

1,010 

860 

640 

5,290 

4,280 

1,900 

4,160 

2,850 

1,010 

1,820 

1,900 

980 

835 

650 

6,810 

4,160 

2,140 

4,900 

3,010 

848 

1.980 

1,980 

1,060 

785 

716 

6,630 

4,400 

2,400 

6,810 

2,490 

820 

1,980 

2,140 

1,030 

795 

770 

7,190 

8,800 

2,670 

6,350 

2,490 

903 

1,700 

2,310 

1,080 

775 

706 

7,900 

3,800 

2,580 

7,050 

2,230 

853 

2.060 

2,490 

980 

775 

8,040 

3,800 

2,310 

7,470 

1,980 

788 

3,310 

2,310 

960 

885 

7,900 

3,920 

3,140 

8,880 

1,900 

894 

2,310 

925 

895 

7,900 

2,490 

2,060 

970 

1., 

2. 
3. 
4.. 
5.. 

6., 
7.. 
8.. 
9.. 
10., 

11. 
12.. 
13. 
14. 
15. 

16., 
17. 
18., 
19., 
20., 

21. 
22. 
23. 
24. 
25.. 

26., 
27. 
28. 
29.. 
30., 
31-, 


756 
803 

9a 

1,010 

1,000 
1,000 
1.330 

1,170 

853 

990 

1,(»0 

1.040 

1.070 

1,000 
Ml 
970 
980 

1,000 

1,170 

1,900 

970 

941 

1,070 

1,100 
1,300 
1,170 
1,100 

i.oao 


NoTK.— stage-discharge  relation  affected  by  ice  Nov.  11-14  and  Dec.  14  to  Mar.  8. 
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Monthly  disduirge  of  Rock  River  at  Afton,  Wis.,  for  the  year  ending  Sept,  30 ^  1917. 
[Drainage  area,  3,190  square  miles.] 


Month. 


Discharge  In  second-feet. 


Mazinium. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


Octobw 

Kovember 

December 

laooary 

Febraiy 

kiTCh 

AorU 

I6y 

Joae 

July 

Ai^iist 

September 

The  year 


2,310 
2,580 
2,400 
•  895 
790 
8,010 
8,470 
4,400 
8,330 
8,470 
1,740 
1,360 


1,000 

1,900 

925 

700 

555 

715 

3,800 

1,900 

2,400 

1,900 

746 

756 


1,420 
2,290 
1,GC0 
796 
690 
3,530 
6,270 
2,8S0 
4,570 
5,390 
1,1C0 
1,030 


a  445 
.718 
.520 
.250 
.216 
1.11 
1.6i» 
.903 
1.43 
1.69 
.361 
.323 


8,470 


555 


2,560 


a  51 
.80 
.60 
.29 
.23 
1.28 
1.84 
1.04 
1.60 
L95 
.42 
.36 


laoi 


BOCK  RIVER  AT  ROCKFORD,  ILL. 

Location. — In  sec.  34,  T.  44  N.,  R.  1  E.,  at  highway  bridge  at  Nelson  Avenue,  Rock- 
ford,  Winnebago  County,  about  1  mile  below  mouth  of  Kent  Creek. 

DaAiKAGB  AREA. — 6,520  square  miles. 

Records  available. — July  30,  1914,  to  September  30,  1917. 

GiGE.— Chain  gage  attached  to  upstream  side  of  bridge;  read  by  Winston  Buitowb. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge. 

Channel  and  control. — Coarse  gravel  and  rock;  may  shift  in  high  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.8  feet  June  21 
to  23  (discharge,  13,700  second-feet);  minimum  stage.  1.70  feet  at  5.30  p.  m. 
September  30  (dischai^ge,  1,180  second-feet). 

1914-1917:  Maximum  stage  recorded,  15.5  feet  February  15,  1915  (discharge 
not  determined  because  of  backwater  from  ice);  maximum  open-water  stage 
recorded,  13.0  feet  March  30  and  31,  1916  (discharge,  32,000  second-feet);  mini- 
mum stage,  0.82  foot,  August  9,  1914  (discharge,  483  second-feet). 

Ici.—Stage-discharge  relation  seriouMy  affected  by  ice. 

Rboulation. — Operation  of  power  plant  at  dam  2  miles  upstream  in  city  of  Rock- 
ford  causes  slight  fluctuation  at  gage. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  affected  by 
ice.  Rating  curve  fairly  well  defined  between  1,450  and  32,000  second-feet. 
Gage  read  to  himdredths  twice  daily.  Fluctuation  at  gage  only  slight.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  tables,  ex- 
cept for  period  when  stage-discharge  relation  was  affected  by  ice,  for  which  it 
was  determined  from  gage  heights,  observer's  notes,  weather  records,  and  records 
of  flow  of  Rook  River  at  Afton,  Wis.  Open-water  records  good  for  medium  and 
high  stages;  probably  somewhat  too  large  for  low  stages,  ns  gage  readings  were 
taken  during  day  when  flow,  owing  to  regulation  at  dam,  is  somewhat  greater  than 
duringnight;  winter  records  poor. 

The  following  discharge  measurement  was  made  by  H.  C.  Beckman: 
August  29,  1917;  Gage  height:  2.47  feet;  dischai^ge,  1,950  second-feet. 
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Daily  diseharge,  in  second-feet,  of  Rock  River  at  Rockford,  III.,  for  ike  yecr  ending 

Sept.  SO,  1917. 


Day. 


1 3,100 

2 3,270 

8 3,270 

4 3,270 

5 3,440 


« 3,620 

7 4,000 

8 2,W0 

0 3.100 

10 3,100 


Oct.     Nov.     Dec.     Jan.      Feb.     Mar.     Apr.     May.    Jane.    July.     Aug.     Sept 


11 3,270 

12 3,270 

13 3,440 

14 3,440 

15 3,440 

16 3,100 

17 2,940 

18 1  2.940 

19 2,940 

20 3,270 

21 '3,620 

22 ,  3,810 

23 4,200 

24 4,400 

25 


26. 
27. 
28. 
29. 
30. 
31. 


4,400 

4,200 
4,400 
4,200 
4,000 
4,000 
4,000 


3,810 
3,620 
3. 020 
3,620 
3,810 

3,810 
3,620 
3,810 
4,400 
4,610 

4,610 
4,400 
4.400 
4,610 
4,400 

4,400 
4,200 
4,000 
3,620 
3,620 

3,810 
3,810 
3,620 
3,620 
3,440 

3,440 
3,440 
3,620 
3,620 
3,810 


3,810 
4,000 
4,000 
3.810 
4,000 

4,000 
3,810 
3,810 
3,620 
3,620 

3,620 
3,620 
3,810 
3,810 
3,810 


,840 


1,620 


1,800 


1,860 


1,650 


1,020 


2,110 


8,810 
4,820 
5,660 

6,540 
7,9.-jO 
10,200 
11,200 
11,800 

12,800 
13,100 
12,800 
13,100 
13,100 

|l2,800 

12,600 

,12,800 

,  <vw>  12,800 

1,W0  13  100 


12,600 
12,600 
)12,:<00 
12,300 
12,600 
12,600 


11,800 
11,200 
10,200 
9,680 
9,180 

8,930 
8,680 
8,430 

i9»> 

7,950 

7,470 
7,000 
6,770 
6,540 
6,100 

5,660 
5,240 
5,030 
4,820 
5,880 

6,820 
5,450 
5,240 
4,820 
5,240 

5,450 
5,880 
6,100 
6,320 
6,770 


6,770 
7,000 
7,230 
7,0^0 
6,770 

6,320 
6,100 
5.450 
5,0^0 
4,820 

4,820 
4,610 
4,610 
4,200 
4,000 

4,000 
3,810 
3,810 
3,440 
3,440 

8,440 
3,620 
3,440 
8,440 
3,270 

3,270 
3,620 
3,440 
3,620 
3,810 
4,000 


4,200 
4,400 
4,200 
4,400 
4,820 

5,0f?0 
6,770 
7,9'0 
8,680 
9,180 

0,180 
0,430 
0,430 
10,200 
10,700 

11,500 
11,800 
12,  .300 
12,60U 
13,100 

13,700 
13,700 
13,700 
13,100 
12,300 

11,500 
11,000 
10.700 
9,940 
0,430 


3,440 
3,620 
4,200 
4,400 
5,240 

5,8SO 
6,540 
7,000 
7,950 
8,680 

8,930 
8,680 
8,430 
7,9'0 
7,470 

7,000 
6,770 
6,540 
6.320 
6,320 

6,100 
6,100 
5,880 
5,450 
5,030 

4,820 
4,820 
4,610 
4,400 
4,200 
3,810 


3.440 
3,100 
2,790 
2,500 
2,500 

2,500 
2,230 
2,100 
1,080 
2,100 

2,100 
2,230 
2,100 
1,080 
1,870 

1,060 
1,870 
1,870 
1.760 
1,760 

1,700 
1,760 
1.760 
1,870 
1,080 

2,100 
2,100 
1,980 
1,980 
1.S70 
1,870 


1,870 
1,760 
1,760 
1,870 
1,760 

1,650 
1,630 
1,630 
1,450 
1,550 

1,650 
1,6S0 
1,630 
1,870 
2,100 

1,M> 
2,100 
2.360 
2,360 
2.230 

2,100 
1,9« 
1,»« 
1,870 
1,S70 

1.6S0 
1,550 
1,450 
1,960 

i,im 


Note. — Stafi^^-discharge  relation  affected  by  ice  Dec.  16  to  Mar.  7.  Sudden  dc<Tea?*e  in  flow  from  Jtme 
80  to  July  1  caused  by  regulatioa  at  dam  upstream.  Braced  figures  show  mean  discharge  lor  periods 
included. 

Monthly  discharge  of  Rock  River,  at  Rockford,  III.,  for  the  year  ending  Sept.  30,  1917 
[Drainage  area,  6,520  square  miles.] 


Month. 


Discharge  ia  second-feet. 


Maximum. 


Per 

Minimum.      Mean.       square 


Run-off 
(depth  fai 
inches  on 

drainage 


October 

November. . 
December.. 
January — 
FelMTiary... 

March 

April 

May 

June 

July 

August 

Scqptember.. 


4,400 
4,610 
4,000 


2,940 
3,440 


13,100 
11,800 
7,230 
13,700 
8,930 
3,440 
2.360 


4,820 
3.270 
4,200 
3.440 
1,760 
1,180 


3,560 
3,910 
3,310 
1,700 
1,840 
9,060 
7,070 
4,500 
9,630 
6,020 
2,120 
1,800 


a546 
.600 
.508 

-.275 
.282 

L39 

LOS 
.704 

1.48 
.923 
.325 
.276 


a63 
.67 
.59 
.32 
.» 
L60 
LSO 
.61 
1.65 
LOS 
.37 
.31 


The  year. 


13,700 


1,1S0 


4,570 


.701 


9.50 


ROOK  RIVER  AT  LYNDON,  ILL. 

Location. — In  sec.  21,  T.  20  N.,  R.  5  E.,  at  highway  bridge  known  as  Lyndon  Bridge, 
in  eastern  part  of  Lyndon,  Whiteside  County;  about  10  miles  above  Rock  Greek 
and  20  miles  below  dam  at  Sterling. 

Dbainage  area. — ^9,010  square  miles. 

Records  available. — November  24,  1914,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  bridge;  read  by  John  Shepard. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Channel  and  Control. — Gravel;  may  shift. 
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Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  15.2  feet  March  14 
(disdiaige  not  determined  because  of  backwater  from  ice);  maTimum  open- water 
stage  recorded,  12.6  feet  at  7  a.  m.  June  14  (discharge,  21,400  second-feet);  mini- 
mum stage  recorded,  4.6  feet  at  5  p.  m.  September  2  (dischai^e,  1,170  second-feet). 
1915-1917:  Maximum  stage  recorded,  18.0  feet  January  22  and  23,  1916  (dis- 
charge not  determined  because  of  backwater  from  ice);  maTimnm  open- water 
stage  recorded,  17.0  feet  March  28,  1916  (discharge,  39,500  second-feet).  Mini- 
mum discharge  recorded,  1,170  second-feet  at  5  p.  m.  September  2,  1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

DrvEasioNS. — ^Water  is  diverted  at  Sterling  dam  to  feed  Illinois  nnd  MissLssippi  canal; 
probably  averages  about  100  second-feet. 

Regulation. — Operation  of  power  plant  in  city  of  Sterling  causes  fluctuation  at 
gage.    Fluctuations  slight  except  during  low  stages. 

AccuRACT. — Stage-discharge  relation  changed  during  March;  affected  by  ice  during 
winter.  Rating  curves  well  defined.  Oage  read  to  hundredths  twice  daily. 
Diurnal, fluctuation  at  gage  not  large.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table,  except  for  period  when  stage-discharge 
relation  was  affected  by  ice,  for  which  it  was  ascertained  from  gage  heights, 
observer's  notes,  weather  records,  and  record  of  flow  of  Rock  River  at  Rockford, 
111.,  and  Afton,  Wis.  Records  good  for  medium  and  high  stages  and  fair  for  very 
low  stages  during  open-water  periods;  poor  for  winter  period. 

Daily  dUcharge  measwremenU  of  Rock  River  at  Lyndon,  III,,  during  the  year  ending 

Sept.  30,  1917. 
[Made  by  H.  C.  Beckman.] 


0»«e 

height. 


Dis- 
charge. 


Sept.  1. 
Do. 


Feft. 
5.31 

4.82 


8ee.-ft. 
2,060 
1,430 


Deity  discharge,  in  sccon^i-feet,  of  Rock  River  at  Lyndon,  III.,  for  the  year  ending  Sept.  SO, 

1917, 


I>ay. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1    

3,800 
4,^ 
3,460 
2,980 
3,140 

3,140 

2,980 
2,680 
2,080 
2,980 

2,080 
2,980 
2,680 
2980 
2,680 

2,980 
2,680 
2,980 
2,830 
3,140 

3,140 
4,160 
4,530 
4,720 
4,340 

5,730 
5,950 
5,730 
5,110 
5,730 
6,310 

4,530 
3,800 
3,980 
4,530 
4,340 

4,7» 
3,980 
4,720 
4,530 
4,910 

5,520 
5,110 
5,310 
6,110 
4,720 

4,340 
4,340 
4,340 
3,980 
4,340 

4,340 
4,840  1 
4,533  1 
4,530  ' 
4,340 

3,980 

4,530, 

4,533 

4,530  1 
4,340 

5,110 
4,340 
3,980 
4,910 
4,160 

6,810 
4,720 
4,530 
4,340 
4,160 

4,300 
3,390 

2,780 
2,530 

2,750 

2,910 

2,410 
2,520 

3,930 

17,500 

18,100 
17,300 
16,500 
15,700 
15,000 

14,200 
13,400 
12,000 
U.SOO 

10,600 
10,400 
10,200 
10,000 
9,830 

9,830 
9,830 
9,330 
9,330 
9,080 

8,580 

8,aso 

7,830 
7,340 
7,580 

6,860 
6,430 
6,630 
6,430 
6,170 

6,630 
7,340 
7,830 
7,580 
7,580 

6,630 
7,580 
7,100 
6,630 
6,630 

8,080 
9,330 
9,580 
9,330 
8,060 

7,340 

7,580 
5,720 
6,400 
6,170 

5,940 
5,720 
5,290 
6,290 
5,080 

4,280 
4,280 
4,090 
3,900 
2,840 

3,900 
3,900 
4,090 
4,680 
4,880 

4,680 
4,680 
5,500 
6,500 
6,290 
5,500 

6,500 
6,720 
6;  290 
6,170 
6,630 

7,680 
9,330 
8,830 
9,580 
9,580 

9,830 
9,830 

16,000 
20,200 
18,500 

14,500 
14,200 
13,900 
11,800 
9,580 

8,330 
7,340 
7,100 
7,100 
6,860 

7,100 
9,080 
9,330 
10,400 
10,100 

10,100 
10,600 
11,600 
10,400 
10,600 

10,600 
10,400 
10,100 
10,100 
9,830 

9,830 
9,330 

8,830 
8,830 
8,080 

7,340 
7,830 
6,860 
6,630 
7,830 

8,080 
6,400 
6,400 
6,290 
6,500 

6,290 
4,880 
4,680 
3,180 
4,4S0 
3,360 

3,640 
3,360 
3,180 
2,840 
2,620 

2,840 
3,010 
2,840 
3,010 
2,680 

2,840 
2,210 
3,010 
3,010 
2,680 

2,680 
2.680 
2,680 
2,060 
2,680 

2,620 
1,710 
2,060 
2,360 
2,210 

1,920 
2,360 
1,920 
2,060 
2,210 
1,920 

2,210 

2 

1,710 

3 

2.210 

.4 

2,360 

5 

2,620 

e 

1,920 

7      

2,210 

9            

2,620 

9    

1,920 

10             

2,680 

11      

2,620 

12.. 

2,680 

ii' ::: 

2,680 

14            

2  680 

15     

2,680 

Ifi          

2,620 

17    

2,520 

15          '. . 

2,680 

19     

2,520 

SQ         

2,620 

21       

2,620 

22        

2,680 

23 

2,210 

24          

2,680 

25 

2,680 

2S        

3,520 

27 

-2,520 

28    

2  680 

29 

2,620 

30 

'11,400 

,10.900 

2,360 

31          

• 

Note.— StagfMlIscharge  relation  affected  by  ice  Dec.  11  to  Mar.  20.    Dlscharro  Mar.  21-23. 25, 27, 28, 80^ 
and  Apr.  1, 3, 4,  and  6  interpolated.    Braced  flsurcs  show  mean  discharge  for  period  included. 
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MotUkiy  dMiarge  of  Rock  River  at  Lyndon^  lU.^  far  the  year  ending  Sept.  SO,  1917. 
[Dndnage  area,  9,010  square  miles.) 


Discharge  in  second-feet 

mcues  m 

drainage 

arw). 

Month. 

Minimum. 

Mean. 

Per 

square 
mCe. 

October 

5,950 
5,520 

2,680 
8,800 

8,740 
4,500 
4,060 
2,600 
2,620 
12,000 
8,060 
5,710 
9,840 
7,840 
2,570 
2,450 

0.415 
.499 
.451 
.299 
.291 

1.33 
.895 
.634 

1.09 
.870 
.285 
.272 

0.4^ 

November 

.56 

December 

.52 

January      

34 

FelMTiary 

.80 

March  .'. 

1  53 

April •. 

10,600 
9,580 
20,200 
11,500 
8,540 
2,680 

6,170 
2,840 
5,290 
8,180 
1,710 
1,710 

1.00 

lffi^:::::::::::::::::::::::::::::::::::::::::: 

.73 

June 

1.22 

July 

1.00 

August 

.33 

September 

.30 

The  year 

5,520 

.613 

8.31 

YAHA&A  BIVE&  HZAR  SDOXBTOH.  WIS. 

Location. — ^At  highway  bridge  in  sec.  3,  T.  4  N.,  R.  11  W.,  1  mile  above  mouth  of 
Badfish  River  (coming  in  from  right)  and  about  5  miles  southwest  of  Edgerton, 
Rock  County. 

Drainaoe  area. — 380  square  miles  (measured  on  map  issued  by  Wisconsin  and  Geo- 
logical History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Records  available. — September  27,  1916  to  November  23,  1917,  when  station  wis 
discontinued. 

Gage. — ^Friez  water-stage  recorder  in  a  wooden  well  febstened  to  the  right-hand  down- 
stream wing  wall. 

Discharge  measurement.— Made  from  downstream  side  of  highway  bridge. 

Channel  and  control. — ^Bed  composed  of  gravel,  control  is  head  of  rapids  a  short 
distance  downstream.  During  the  summer  months  grass  grows  in  the  channel 
and  on  the  control  affecting  stage-discharge  relation. 

Extremes  of  discharge. — Afaximum  stage  recorded,  3.13  feet  2  a.  m.,  June  13, 1917 
(discharge,  1,390  second-feet);  minimum  stage,  1.64  feet  5  p.  m.,  October  8, 1916 
(discharge,  about  118  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  grass  and  ice. 
Rating  curve  well  defined  between  290  and  780  second-feet;  extended  and  sub- 
ject to  error  above  and  below  these  limits.  Operation  of  water-^tage  recorder 
satisfactory  throughout  the  year.  Daily  discharge  ascertained  by  discharge 
integrator;  shifting-control  method  used  September  27  to  October  8,  1916,  and 
June  1  to  October  31,  1917;  discharge  December  14  to  March  21  ascertained  from 
discharge  measurements,  gage  heights,  and  weather  records.  Open-water  records 
good;  winter  records  subject  to  error. 

Discharge  meaeuremente  of  Yahara  River  near  Edgerton,  Wis.,  for  the  period  Sept.  23, 191$. 

to  November  £3, 1917. 


Date. 

Madeby- 

Gaffe 
bei^it. 

Dis- 
charge. 

Date. 

Made  by- 

Gaise 
heigtit. 

Dis- 
dttDge. 

1916. 
8ept.28fl 
Oct.   13 
Dec.  196 

E.  L.  WiMtoms.. 

do.... 

do 

do 

Fed. 
2.38 
2.46 
2.75 

2.96 

8^2 
194 

176 

1917. 
Feb.  26* 
Mar.  26 
May  22 
July  17d 
Not.  8 

E.L.  Williams. 

W.  0.  Hoyt 

HoytandWiUiania.... 
W.  G.  Hoyt 

FeeL 
8.11 
2.84 
2.57 
2.22 
2,47 

ISS 

a»f 

421 
214 

1917 

R.  B.KUgore 

879 

Jan.   23C 

o  Grass  growing  in  channel. 

^  Almost  complete  ice  cover  at  cootrol. 


c  Complete  ice  cover  at  cootrol 
d  Tossible  gran  fronrth  at  coot 


gran  crowUk  at  coDtroL 
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Daikf  dUehargey  in  ieooindrfeety  of  Yahara  River  near  EdgerUm,  Wi8.,/or  the  period  Sept. 

t7,  1916,  to  Nov.  iS,  1917. 


IH7. 

Sept. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1M«-17. 
1 

353 
340 
236 
239 
252 

267 
249 
460 
850 
834 

881 
864 
370 
889 
881 

865 
870 
872 
390 
623 

474 

452 
427 
416 
641 

600 
626 
424 
607 
448 
461 

480 
466 
446 
414 

429 

873 
850 
414 
460 
445 

431 
450 
855 
433 

659 

631 
867 
862 
884 
846 

861 

335 
369 
387 
368 

410 
336 

378 
396 
375 

865 
831 
824 
818 
819 

801 
807 
824 
820 
824 

390 
850 
841 
310 
210 

310 
310 
310 
310 
310 

310 
310 
310 
210 
210 

210 
210 
210 
210 
210 
210 

177 
186 
177 
188 
177 

193 
183 
179 
192 
189 

175 
160 
161 
155 
152 

158 
145 
150 
152 
144 

154 
158 
165 
170 
168 

162 
165 
161 
160 
166 
141 

131 
125 
139 
158 
167 

160 
163 
151 
163 
147 

133 
164 

151 
141 
149 

150 
151 
120 
142 
132 

133 
129 
126 
132 
128 

156 
158 
146 

137 
141 
187 
129 
141 

145 
343 
347 
179 
346 

650 
367 
387 
343 
384 

395 
806 
396 
348 
629 

856 
972 
859 
841 
744 

728 
706 
672 
652 
666 
606 

718 
618 
684 
699 
021 

637 
661 
638 
497 
636 

628 
618 
614 
452 
461 

414 
884 
446 
696 
487 

607 
421 
368 
400 
416 

412 
396 
425 
667 

488 

671 
654 
609 
600 
430 

439 
-877 
875 
384 
362 

862 
348 
386 
311 
324 

306 
289 
306 
328 
846 

298 
412 
313 
335 
331 

808 
346 
283 
280 
302 
306 

837 
380 
817 
332 
300 

371 
887 
372 
251 
332 

805 
325 
517 
846 
315 

291 
295 
235 
341 
238 

234 
223 
286 
255 
826 

270 
222 
241 
222 
224 

237 
227 
216 
218 
217 

224 
206 
201 
207 
196 

304 
300 
306 
310 
310 

310 
310 
315 
306 
209 

218 
228 
227 
235 
340 

348 
253 
263 
258 
278 
372 

274 
283 

278 
315 
258 

284 
335 
308 
302 
323 

2F5 

291 
323 
331 
332 

321 
344 
275 
270 
394 

315 
893 
889 
280 
273 

385 
394 
375 
347 
340 
367 

?33 

t 

253 

3 

241 

4 

242 

i 

263 

6 

251 

7 

275 

s 

227 

9 

238 

K) 

246 

U 

250 

12 

235 

O 

253 

u 

232 

15 

256 

M..  . 

238 

17 

253 

18  . 

343 

» 

236 

3D   ... 

241 

a 

235 

22 

223 

2S 

216 

24 

233 

as 

236 

SB 

235 

27 

213 
270 
255 
290 

230 

28 

245 

» 

246 

JO 

261 

31 

D»y. 

Oct. 

Nov. 

i>fty.    1 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1917. 
1 

233 
242 
246 
225 
234 

246 
235 
237 
233 
235 

315 
304 
331 
330 
332 

328 
325 
827 
335 
853 

11  .. 

1917. 

240 
232 
229 
257 
244 

256 
256 
250 
365 
366 

372 
356 
343 
341 
349 

352 
357 
339 
322 
325 

2 
2 

2 
2 
2 

2 
2 
2 
2 
3 
3 

19 
1 

17. 

262 
262 
310 
278 
284 

346 
345 
337 
324 
337 

330 

2 

12 

2 

329 

3  . 

13 

3 

321 

4 

14 

4 

J... 

15 

6 

6...      .  . 

16 

6 

7 

17 

7 

8..      .  - 

18 

8 

9 

19 

9 

10.. 

20 

0 

1 



Note.— StaiQB-diseharse  relation  affect^  by  grass  Sept.  37  to  Oct.  8,  1916,  and  June  1  to  Oct.  31,  1917; 
ilhcted  by  ice.  Dec.  14  to  Mar.  31.  Discharge  partially  estimated  Sept.  29  and  30, 1916,  Apr.  14,  and  May 
86-27, 1917.    NO  gage-beight  record  July  14-17;  discbarge  estimated. 

Monthly  diediarge  of  Yahara  River  near  Edgerton,  Wis.,  for  the  period  Oct.  i,  1916,  to  Nov. 

23,  1917. 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Mooth. 

M'ftTJtTmtn. 

Mean. 

Per 
square 
mile. 

1916-17. 
October 

641 
659 
365 
193 
163 
972 
718 
671 
517 
278 
393 
275 

236 
335 

381 
408 
258 
166 
143 
450 
603 
368 
299 
224 
298 
242 

LOO 
L07 
.679 
.437 
.376 
1.18 
1.32 
.968 
.787 
.589 
.784 
.637 

L16 

November : 

L19 

Deeunber 

.78 

January      

141 
120 
129 
368 
283 
222 
196 
240 
216 

.60 

Fel]ixHUT -  -  -  r 

.30 

wS^     ::::::::::..:.::....: 

1.36 

April 

1.47 

iSf.                       . 

1.12 

jS::::::::::::::::::::::::::::::::::.: 

.88 

July      

.68 

AngDst        

.90 

September 

.71 

The  year 

972 

120 

313 

.824 

11.13 

1917. 
October 

345 
372 

225 
20i 

266 
335 

.700 
.882 

.81 

Novembo'  1-^  

.76 
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SUKFACE  WATER  SUPPLY,  1917,  PART  V. 


PBOATOVIOA  RIVXB  AT  DILL,  WIS. 

Location. — In  sec.  6,  T.  1  N.,  R.  6  E.,  at  Illinois  Central  Railroad  bridge  at  Dill 
(Ramona  post  office),  Green  County,  about  1  mile  below  junction  of  east  and 
west  branches  of  Pecatonica  River  and  9  miles  above  Illinois  State  line. 

Drainage  area. — ^959  square  miles  (measured  on  map  issued  by  Wisconsin  GeologiciJ 
and  Natural  History  JSurvey,  edition  of  1911;  scale,  1  inch =6  miles). 

Records  available.— February  9,  1914,  to  September  30,  1917. 

Gage. — Chain  gage  fastened  to  downstream  side  of  bridge;  prior  to  August  2,  1916, 
vertical  staff  gage  on  left  abutment.  Gage  read  by  W.  C.  Shadewaldt  and  S.  A. 
Frank. 

Discharge  measurements. — ^At  low  and  medium  stages  made  from  upstream  aide 
of  highway  bridge  about  400  feet  above  the  gage;  during  extremely  high  water 
coDsiderable  water  overflows  to  left  of  highway  bridge  and  measurements  are 
made  from  railroad  bridge  to  which  the  gage  is  attached. 

Channel  and  control. — Bed  composed  of  sand  and  silt;  undoubtedly  shifting. 
Banks  are  only  of  medium  height  and  are  overflowed  at  flood  stages.  Except 
during  extreme  flood  stages  all  the  water  passes  under  the  bridge  to  which  the 
gage  is  fastened.  There  is  little  fall  in  the  river  below  the  gage  and  no  well- 
defined  control. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  12.6  feet  at  7 
a.  m.  March  15  (diBcharge,  about  4,500  second-feet);  minimum  discharge,  260 
second-feet  January  20-22. 

1914-1917:  Maximum  stage,  19.1  feet  March  27,  1916,  determined  from  flood 
marks  by  leveling  (discharge,  about  13,100  second-feet);  minimum  discharge, 
January  20-31,  1915  (estimated  mean  dischaige  245  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation. — Operation  of  dams  at  Argyle,  on  the  East  Branch  of  Pecatonica  River, 
and  at  Darlington,  on  the  West  Branch  of  Pecatonica  River,  cause  little  if  any 
diurnal  fluctuation  at  the  gage. 

Accuracy. — Stage-discharge  relation  changed  somewhat  during  the  period  between 
June  and  September;  also  affected  by  ice.  Rating  curve  used  October  1  to  June 
30  well  defined  between  350  and  1,520  second-feet  and  fairly  well  defined  between 
1,520  and  6,000  second-feet;  extension  of  the  curve  above  6,000  second-feet  is 
based  on  the  flow  of  Pecatonica  River  at  Freeport,  111.  Dischaige,  June  14  to 
September  30  determined  by  shifting-control  method;  discharge  for  reet  of 
open-water  period  ascertained  by  applying  mean  daily  gage  height  to  rating 
table;  for  period  of  ice  effect  determined  by  applying  to  rating  table  mean 
daily  gage  height  corrected  by  means  of  discharge  measurements,  observers*  notes, 
and  weather  records.  Open-water  records  goods  except  thosD  for  July  to  Septem- 
ber, which  are  only  fair;  winter  records  subject  to  error. 

Discharge  meaturemenU  of  Pecatonica  River  at  DiU,   Wis.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

Gage 
beignt. 

Dl5». 
charge. 

Date. 

Madeby- 

Gage 
hei^t. 

Dis- 
chaige. 

Deo.  21a 

E.  L.  WlUIams 

Feet. 
1.40 
1.78 

'"■Si 

279 

Feb.  27a 
May  23 

E.  L.  W4Iliams 

Hoyt  and  WlUlains 

Feet, 
1.77 
2.04 

^-& 

Jan.   2Sa 

do 

585 

a  Complete  ice  cover. 
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Daify  Sst\arge,  in  Hcond-feet,  of  Pecatonica  River  at  Dill,  TTw.,  for  the  year  ending 

Sept,  30,  1917. 


Day. 

Oct. 

Nov. 

Doc. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jone. 

July. 

Aug. 

Sept 

1 

390 
390 

402 
390 
390 

878 
378 
378 
367 
367 

387 
403 
8B0 
402 
300 

403 
378 
378 

378 
414 

551 

see 

474 

438 
651 

846 
630 
M6 
486 
511 
486 

474 
474 
474 
474 
450 

450 

462 
474 
637 
537 

511 
462 
450 
426 
402 

462 
486 
486 
450 
436 

414 
402 
426 
462 
474 

390 

408 
474 
414 
414 

438 
438 
426 
428 
438 

438 
402 
403 
414 
390 

390 
3&5 
855 
845 
*    835 

325 
815 
305 
%800 
290 

280 
370 
270 
275 
275 

280 
270 
375 
375 
370 
365 

265 
370 
270 
3?0 
370 

370 
375 
375 
275 
370 

270 
270 
370 
370 
365 

365 
270 
270 
360 
260 

360 
360 
265 
365 
375 

375 
375 
270 
375 
275 
275 

370 
370 
370 
375 
375 

375 
375 
375 
270 
270 

270 
270 
270 
275 
275 

375 
270 
280 
280 
280 

385 
385 
390 
385 
395 

800 
295 
305 

300 
325 

350 
400 
450 

565 

700 
1,120 
1,480 
3,100 

3,510 
2,830 
2,880 
3,230 
4,430 

4,280 
4,030 
3,230 
3,560 
1,880 

3,460 
3,280 
3,280 
3,340 
1,240 

773 
630 
630 
651 
524 
498 

524 
624 
498 
486 
486 

474 
474 
474 
474 
438 

450 
426 
426 
414 
402 

414 

414 

426 

1,200 

1,000 

630 
651 
611 
486 
450 

474 
474 
474 
486 

498 

537 
608 
846 
630 
551 

624 
486 

462 
462 

462 

450 
450 
438 
426 
436 

426 
426 
414 
436 
426 

438 
450 
511 
486 
426 

414 

462 
772 
551 
511 
630 

630 

800 

1,840 

1,800 

1,160 

1,330 

1,560 
1,600 
1,280 
1,000 

846 

809 

2,880 

1,970 

1,240 

735 
630 
506 
651 
498 

^8 
498 
551 
630 
665 

664 
664 
524 
524 
551 

665 

651 
486 
450 
438 

426 
438 
426 
414 
402 

402 
390 
390 
378 
367 

390 
414 
367 
356 
345 

345 
414 
624 
624 
511 

498 
414 
378 
367 
878 
367 

856 
367 
356 
356 
356 

356 
414 
462 
414 
335 

312 
325 
312 
323 
320 

316 
311 
304 
307 
304 

398 
398 
307 
307 
304 

304 
304 
300 
397 
293 
293 

290 

1 

290 

3 

290 

4 

290 

5 

295 

6 

314 

7 

325 

g               

356 

9 

367 

U)        

325 

11 

305 

U 

303 

13 

378 

14             

15 

856 

16 

321 

17 

320 

IS 

335 

19 

345 

X) 

367 

a 

345 

J2 

320 

2S 

305 

M 

300 

» 

302 

16 

305 

r 

323 

».         

323 

9 

301 

30 

300 

31 

NoTK.— Stage-discharge  relation  affected  by  Ice  Dec.  12  to  Mar.  19. 

Monthkf  digcharge  of  Pecatonica  River  at  Dilly  Wis,,  for  the  year  ending  Sept.  SO,  1917, 
[Drainage  area,  959  square  miles.] 


Discharge  in  second-foet. 

Run-Off 
(depth  in 
Inches  on 

drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Oetobar 

846 

537 

438 

275 

300 

4,430 

1,200 

816 

2,880 

665 

462 

378 

367 
390 
265 
260 
270 
300 
402 
414 
498 
345 
293 
290 

448 
458 
340 
269 
279 
1,800 
615 
604 
981 
423 
329 
321 

a  467 
.478 
.3-)5 
.280 
.291 

1.88 
.537 
.526 

1.02 
.441 
.343 
.335 

a54 

.53 

IWt^Tnber - -  -  - 

.41 

Jftini^ry . ,         - 

.33 

FflvTWT - 

.      .30 

Utfch.                 

2.17 

Aprfl 

.60 

May                              ...  

.61 

jS::::::::::::::::::::. ::.:.:::::::::::.::.:: 

1.14 

July 

.51 

Awust                         

.40 

^tfintM^r 

.37 

The  year 

4,430 

260 

558 

.582 

7.90 

PICATOHICA  BITER  AT  F&SEPOBT,  ILL. 

Location. — In  sec.  32,  T.  27  N.,  R.  8  E.,  at  highway  bridge  at  Hancock  Avenue, 
half  a  mile  east  of  Illinois  Central  Railroad  station  at  Freeport,  Stephenson 
County,  and  2  miles  above  mouth  of  Yellow  Creek. 

Drainage  area. — 1,330  square  miles. 

Kecoros  available. — September  10,  1914,  to  September  30, 1917. 
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Gage. — Chain  gage  attached  to  upstream  side  of  bridge;  read  by  W.  C.  Kroeger. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge. 

Channel  and  control. — Bed  composed  of  sand  and  silt;  likely  to  shift.  Left 
bank  is  of  only  medium  height  and  is  overflowed  during  high  water.  At  stages 
above  about  16.0  feet  part  of  the  flow  passes  over  the  left  bank  and  throu^  East 
Freeport. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  16.0  feet  at  8  a.  m. 
March  16  (discharge,  6,140  second-feet);  minimum  stage,  3.5  feet  August  31  and 
September  2  (discharge,  239  second-feet). 

1914-1917:  Maximum  stage  recorded,  19.4  feet  March  28,  1916  (dischaige, 
17,000  second-feet);  minimum  discharge  recorded  August  31  and  September 
2,  1917. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

Regulation. — A  dam  and  power  plant  three-fourths  mile  upstream  regulate  flow 
•  past  gage.    Only  slight  diurnal  fluctuation  is  noticeable. 

Accuracy. — Stage-discharge  relation  changed,  probably  after  high  water  in  June; 
affected  by  ice  during  winter.  Rating  curve  used  to  June  30  well  defined ;  curve 
used  August  21  to  September  30  fairly  well  defined.  Gage  read  to  hundredths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  ratLDg  table;  shifting-control  method  used  July  1  to  August  20.  Records 
good  for  medium  and  high  stages  and  fair  for  low  stages  during  open-water  porioda, 
winter  records  poor. 

The  following  dischaige  measurement  was  made  by  H.  C.  Beckman: 
August  31, 1917:  Gage  height,  3.50  feet;  dischaige,  233  second-feet 

Daily  discharge f  in  aeoond-feetf  of  Pecatonica  River  at  Freeport,  TU.^for  the  year  ending 

Sept.  SO,  1917. 


Day. 


1 
2. 
3 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14 
15. 

16. 
17 
18. 
19. 
20. 

31. 
22. 
23. 
24. 
25. 

26. 
27. 
28 
29. 
30. 
31. 


Oct. 

Nov. 

918 

894 

894 

801 

801 

714 

735 

652 

652 

632 

S.'iS 

632 

637 

714 

519 

735 

602 

894 

485 

894 

485 

824 

665 

767 

612 

672 

555 

693 

574 

519 

693 

602 

665 

502 

519 

637 

655 

612 

612 

757 

847 

801 

693 

824 

537 

847 

632 

779 

918 

714 

1,120 

779 

1,120 

735 

1,000 

693 

966 

652 

1,020 

612 

990 

Dec. 


632 
612 
593 
574 
632 


757 
894 
942 
894 

603 
602 
381 
381 


Jan. 


400 


390 


395 


445 


Feb. 


430 


405 


475 


Mar. 


1,140 


3,460 
3,830 
3,830 
4,460 
5,810 

6,140 
5,6G0 
5,250 
5,000 
4,560 

3,830 
3,060 
3,310 
3,120 
2,340 

1,440 

1,090 
942 
847 
735 
714 


Apr. 


757 
767 
736 
714 
652 

698 
672 
632 
593 
593 

574 
655 
655 
665 
736 

687 

693 

1,040 

1,340 

1,340 

1,190 
990 
1,040 
1,440 
1,440 

966 
801 
672 
632 
652 


May. 


824 
1,020 
990 
847 
801 

779 
757 
714 
673 
632 

612 
674 
674 
555 
665 

637 
485 
469 
602 
602 

619 
674 
735 
870 
801 


672 
632 
714 
824 
,040 


June. 


1,220 
1,320 
1,500 
1,680 
1,650 

1,740 
2,020 
2,060 
1,920 
1,770 

1,590 
1,440 
2,380 
3,830 
3,450 

1,260 

1,220 

1,140 

990 

894 

847 
801 
824 
894 
990 

942 
918 
870 
870 
942 


July. 


735 
755 
715 
656 
600 

675 
656 
000 

582 
682 

564 
546 
628 
528 
546 


611 
511 
494 


468 

474 

490 
642 
680 

624 
474 
443 
442 
442 
436 


Aug. 


305 
896 
380 
895 
380 

335 
380 
542 
490 
458 

426 
410 
395 
895 


895 
895 
3W 
380 
105 

835 
3T8 
392 
836 
335 

335 
350 
335 
292 
292 
335 


S^it. 


3S5 

964 
335 
335 

350 

471 
410 
3K) 
306 
380 

S35 

S30 


966 
865 

SSO 


365 
386 
335 
305 
282 

306 

996 
410 
IB6 
366 


NoTR.— DIsrhanre  Dec.  15  to  Mar.  10  estimated  because  of  Ir^  from  gaee  beiehts,  observer's  notes,  wfetlMT 
records,  and  records  of  flow  of  Pecatonica  River  at  Dill,  'Wis.  Braced  figures  show  mean  discbaift  (or 
periods  indicated. 
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Monthbf  diMcharge  ofPecatonica  River  at  Freepart,  III. ,  for  the  year  ending  Sept.  SO,  1917, 
[Dtttinage  arw,  1,330  square  miles.) 


Dlecfaarge  in  seoond-feet 

Run-off 

drainage 
area). 

Mootli. 

Mt||  ifTiniH  ^ 

Mean. 

Per 
square 
mile. 

October 

1,130 
804 
042 

486 

502 
881 

710 
709 
515 
411 
434 

2,610 
815 
693 

1,470 
552 
375 
852 

a534 
.533 
.387 
.300 
.326 

1.06 
.613 
.521 

1.11 
.415 
.282 
.265 

0.62 

November ,,.,,.-,,  ^  ^ 

.50 

T)«cnnbflr r .  r 

.45 

J«Dmiy  ..,^T^,-^-- 

.36 

Frfjruanr 

.34 

Mi^h                              

«,140 

1,440 

1,040 

3,830 

'765 

542 

471 

2.26 

Auril     

537 
460 
801 
426 
278 
264 

.68 

^ :            .    .  . 

60 

jS;::'  ::::::::::::::::::::::.::::::::::::::: 

L24 

Jnjy                     

.48 

Aonut 

.33 

September 

.30 

The  Tear r  ^ ^  ^  ^  -  - . , ,  ^ 

6,140 

264 

806 

.606 

8.25 

SirOAR  RIVER  HEAR  BRODHEAD,  WIS. 

Location.— In  sec.  26,  T.  2  N.,  R.  9  E.,  at  highway  bridge  2  milee  southwest  of 
Biodhead,  Green  County,  about  12  miles  above  Illinois  State  line.  Jordan  Greek 
enters  from  right  about  2  miles  below  station,  and  Little  Jordan  Creek,  also  from 
right,  about  4  miles  above. 

Dradtaob  ABE  a. — 529  square  miles  (measured  on  map  issued  by  Wisconsin  Creo- 
logical  and  Natural  History  Survey,  edition  of  1911;  scale,  1  inch=6  miles). 

Kecords  available. — February  7,  1914,  to  September  30,  1917. 

Gaob.— Chain  gage  attached  to  downstream  side  of  bridge;  read  by  Arthur  Chris- 
tensen. 

Ddcharoe  measurements. — Made  from  upstream  side  of  bridge  or  by  wading. 

CaANNBL  AND  CONTROL. — Bed  composed  of  sand  and  gravel ;  control  not  well  defined. 
Right  bank  of  medium  height;  rarely  overflowed.  Left  bank  at  the  gage  over- 
flowed at  stage  of  about  7  feet  on  the  gage. 

EiTREMBS  OF  DISCHARGE. — MaxImum  stage  recorded  during  year,  6.48  feet  at  4.30 
p.  m.  June  13  (discharge,  2,710  second-feet);  minimum  discharge  about  85  sec- 
ond-feet February  11. 

1914-1917:  Maximum  stage  recorded,  11.4  feet,  September  13,  1915  (discharge 
about  13,000  second-feet);  minimum  stage  recorded,  0.4  foot  at  10  a.  m.,  Sunday, 
August  30,  1914,  when  water  was  undoubtedly  being  held  at  the  dam  (discharge, 
determined  from  extension  of  the  rating  curve,  about  74  eecond-feet). 

IcK.—Stage-discharge  relation  affected  by  ice. 

.IccuEACY. — Stage-<tischarge  relation  not  permanent;  control  changed  somewhat  by 
floods.  Two  rating  curves  as  used  for  1917,  both  only  fairly  well  defined  between 
228  and  4,500  second-feet.  Gage  read  daily  to  quarter-tenths.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table,  except  for  periods 
of  ice  effect,  for  which  it  is  ascertained  by  applying  to  rating  table  miean  daily 
gage  height  corrected  by  means  of  discharge  measurements,  observer's  notes,  and 
weather  records.    Open-water  records  fair;  winter  records  roughly  approximate. 
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Discharge  measuremenU  of  Sugar  River  near  Brodhead,  TFw.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

OaKe 
hei^it. 

Dis- 
charge. 

Date. 

Madeby- 

hd^. 

Dis- 
cliafge. 

Dec.  21a 

V.s  T^.  W!n!fr??»i«  

Feet. 
2.15 
2.33 

Sec'ft. 
162 
144 

Feb.  27a 
May  23 

E.  L.  WflUamsL 

HoytandWilllama..... 

Feet. 
3.58 
2.01 

^4 

Jan.  26a 

do. 

374 

a  Practically  complete  ice  cover. 

Daily  discharge,  in  second-feet,  of  Sugar  River  near  Brodhead,  Wis.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au€. 

Sept, 

1 

237 
246 
246 
237 
228 

361 
237 
202 
228 
228 

228 
228 
228 
237 
168 

274 
237 
219 
237 
246 

246 
416 
367 
322 
308 

460 
505 
416 
264 
336 
308 

296 
284 
296 
274 
237 

396 
264 
274 
822 
383 

883 
284 
308 
322 
296 

266 
364 
264 
228 
296 

296 
296 
284 
286 
286 

274 
822 
264 
274 
364 

396 
374 
337 
274 
274 

266 
256 
296 
322 
266 

266 
2|i6 
236 
230 
200 

195 
180 
176 
170 
165 

160 
166 
160 
150 
166 

160 
180 
166 
170 
160 
146 

160 
180 
176 
166 
160 

166 
150 
166 
170 
160 

166 
165 
150 
130 
166 

146 
160 
160 
166 
136 

140 
146 
146 
166 
145 

160 
160 
136 
160 
186 
166 

186 
165 
170 
150 
170 

166 
170 
•  165 
135 
140 

85 
116 
120 
126 
130 

136 
160 
150 
170 
170 

175 
170 
176 
175 
160 

180 
170 
160 

160 
160 
166 
140 
170 

166 
356 
610 
646 
586 

1,680 
1^830 
1,720 
1,240 
1,120 

1,100 
♦,010 
1,180 
1,090 
1,150 

1,190 
1  640 
1,440 
1,390 
830 

680 
680 
468 
406 
405 
406 

870 
388 
354 
405 
870 

864 
838 
376 
822 
376 

376 
391 
376 
376 
222 

248 
362 
391 
423 
920 

740 
440 
370 
388 
406 

423 
388 
864 
440 
402 

620 
660 
620 
423 
870 

822 
838 
838 
822 
822 

276 
376 
322 
262 
376 

376 
363 
363 
348 
322 

348 
362 
276 
376 
864 

306 
406 
405 
338 
822 
338 

475 
660 
830 
830 
876 

1,060 
920 
875 
786 
645 

838 

440 

3,710 

2,350 

1,390 

740 
680 
476 
468 
406 

870 
838 
388 
660 
786 

030 
030 
700 
680 
610 

660 
680 
476 
370 
838 

888 

440 
405 
322 
806 

806 
838 
838 
806 

306 

476 
475 
406 
806 
291 

276 
363 
806 
405 
806 

276 
391 
368 
322 
248 
248 

363 
322 
222 
333 
310 

348 

348 
363 
348 
806 

323 
348 
376 

362 
276 

391 
863 
348 
173 
323 

348 
348 
363 
322 
310 

ISO 
335 
248 
248 
348 
376 

262 

2 

173 

3 

233 

4 

236 

5 

348 

6 

348 

7 

306 

8 

338 

9 

197 

10 

322 

11 

306 

12 

235 

13   

276 

14 

291 

16 

306 

16 

223 

17 

362 

18 

348 

19  

363 

20 

210 

21 

235 

22   

222 

23 

128 

24   

348 

26 

362 

26 

235 

27    

376 

28 

362 

29 

262 

30 

162 

31 

Note.— Stage-discharge  relation  affected  by  ice  Nov.  24, 26,  and  Dec.  11  to  Mar.  30. 

Monthly  discharge  of  Sugar  River  near  Brodhead,  Wis.,  for  the  year  evuHng  Sept.  SO,  1917, 
[Drainage  area,  520  square  miles.] 


Month. 


October 

November 

December 

January 

Februaay 

March 

April 

May 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


liaximum. 


506 
383 
322 
185 
185 

1,830 
920 
660 

2,710 
660 
322 


2,710 


Minimum. 


168 
228 
146 
130 
86 
140 
222 
222 
838 
222 
150 
128 


85 


Mean. 


281 
289 
211 
156 
156 
810 
378 
837 
797 
353 
246 
349 


356 


Per 
square 
mile. 


a  681 
.546 
.390 
.295 
.293 

1.58 
.715 
.637 

1.51 
.667 
.465 
.471 


Run-off 
(depth  in 
mcfies  OD 

drainage 
area). 


a61 
.61 
.46 
.34 
.31 

L76 
.80 
.73 

L68 
.77 
.54 
.58 


.673 


9.14 
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IOWA  BIVEK  AT  KAB8HAIXT0WV,  IOWA. 

Location. — In  T.  84  N.,  R.  18  W.,  at  Third  Avenue  highway  bridge,  I  mile  north  of 
Marahalltown,  Marshall  County,  and  about  a  mile  below  site  of  old  gaging  station. 

DsAiKAOB  ARBA. — 1,380  square  miles  (measured  on  map  issued  by  United  States 
Geological  Survey;  scale,  1  to  500,000). 

Records  available.— May  21,  1915,  to  September  30,  1917;  February  23,  1903,  to 
August  8,  1903,  for  old  site  a  mile  above  present  station. 

Gaob. — Chain  gage  attached  to  downstream  handrail  of  bridge,  60  feet  from  right  piei^ 
read  by  B.  S.  Beehrle. 

DiBCHABOB  MBA8UBBHBNT8. — ^Mado  from  dowustream  side  of  bridge,  to  which  gage  is 
attached. 

Channel  and  control. — Bed  of  stream  sandy  and  subject  to  change;  right  bank  not 
subject  to  overflow;  left  bank  will  be  overflowed  at  stages  above  13  feet. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  14.4  feet  March  27 
(discharge,  9,640  second-feet);  minimum  stage  recorded,  2.32  feet  October  9  (dis- 
charge, 56  second-feet). 

Ice.— Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Accuracy. — Stage-discharge  relation  not  permanent.  One  rating  curve,  well  defined 
below  2,000  second-feet,  used  during  1917.  Gage  read  once  daily  to  hundredths. 
Daily  dischaxge  ascertained  by  applying  daily  gage  heigl^t  to  rating  table.  Open- 
water  records  good. 


Distharge  measurements  of  lotoa  River  at  Marshalltown,  Iowa,  during  Hie  year  ending 

Sept  SO,  1917, 

Date. 

Made  by— 

Cafe 

Dte- 
charge. 

Date. 

Made  by- 

Oace 
hei^tt. 

Dto- 
chaige. 

Nov.  11* 

C.  Herlolson 

Bolster  and  Herlofscn. . 

Fett. 
2.56 
4.24 

775 

June  28 
Sept.  13 

Bolster  and  Herlofson. . 
C.  UerlofsGQ 

Feet. 
4.24 
2.78 

200 

a  Measurement  made  from  a  boat. 


D<tiiy  discharge,  in  second-feet,  of  Iowa  River  at  MarshdUtown,  Iowa,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

91 
100 
129 
113 

97 

94 

129 
97 
M 

84 

100 
97 
91 
84 
78 

72 

78 
84 
87 
91 

87 
91 

113 
94 

129 

129 
129 
129 
163 
146 
146 

129 
129 
129 
113 
129 

113 
113 
129 
146 
129 

129 
163 
233 
180 
163 

146 
129 
129 
113 
129 

129 
146 
163 
180 
129 

146 
146 
163 
163 
163 

146 
129 
129 
129 
129 

146 
129 
129 
75 

87 

97 
129 
110 
97 
78 

69 



1,960 
1,720 
1,460 
1,320 
1,320 

1,260 

1,260 
1,260 
1,220 
1,120 

1,520 
930 
930 
840 
795 

710 
670 
795 
840 
840 

840 
930 
930 
975 
930 

840 

750 

710 

1,120 

1,160 

1,260 
1,320 
1  420 
1,520 
1,620 

1,360 

1,160 

1,060 

975 

840 

750 
710 
670 
630 
590 

500 
550 
453 
511 
415 

434 
511 
550 
590 
590 

550 
550 
434 
472 
511 
511 

590 

930 

1,020 

1,460 

2,160 

3,640 
7,100 
6,760 
6,980 
8,220 

8,110 
7,100 
6,660 
4^580 
3,730 

2,810 
1,900 
1420 
1,220 
1,060 

975 
930 
885 
840 
795 

750 
750 
710 
670 

630 

500 
472 
472 
434 
415 

434 
415 
472 
472 

Tr, 
670 

550 

453 

396 

877 

396 
415 
377 
377 
322 

877 
340 
340 
690 
434 

359 
340 
286 
2G8 
233 
198 

163 
180 
129 
107 
100 

107 
81 
129 
180 
198 

180 
163 
233 
215 
198 

163 
146 
146 
163 
146 

113 
87 
113 
113 
129 

146 
146 
146 
69 
75 
84 

69 

2 

78 

3            

97 

4 

107 

5                

129 

(, 

180 

180 

8 

163 

9 

268 

U) 

396 

11 

286 

12 

250 

13 

198 

14 

163 

15 

129 

16 

129 

17..             

113 

18...;;;;.*; 

1,420 
1,160 
3,640 

4,580 
7,320 
7,320 
7,100 
9,520 

8,000 
9,400 
5,900 
4,480 
3,380 
2,580 

107 

19..             

97 

ao 

91 

21...             

84 

22 ;;; 

81 

n 

87 

24 

91 

z 

97 

» 

107 

r '      

100 

» ;; 

97 

» 

91 

».... 

97 

a..    
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Monthly  discharge  of  Iowa  River  at  MarshaUtown,  Iowa,  for  the  year  ending  Sept.  SO,  1917, 
prainage  area,  1,380  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


M'ftTfmnm  _ 


M  iniTHnyii , 


Mean. 


Per 

square 


RUD-Off 

(depth  in 

mcbes  on 

dreimge 

area). 


October 

November 

December  1-16, 
March  IS^l... 

April 

May 

June 

July 

August 

ttoptember 


163 

233 

146 

9,640 

1,960 

1,620 

8,220 

670 

233 

396 


56 
113 

69 
1,160 
670 
415 
500 
108 

60 

69 


103 

143 

113 

5,430 

1,060 

778 

2,860 

416 

140 

139 


a  075 
.104 
.082 

.768 
.564 
2.06 
.301 
.101 
.101 


aoo 

.12 
.06 
SL06 
.86 
.65 

91  ao 

,35 

.12 
.11 


IOWA  RIVER  AT  IOWA  CITY,  IOWA. 

Location. — In  T.  79  N.,  K.  6  W.  at  highway  bridge  about  500  feet  below  Gucago, 
Kock  Island  <&  Pacific  Bailway  main-line  bridge;  about  three-quarters  of  a  mile 
below  Iowa  State  University's  power  plant,  three-quarters  of  a  mile  down- 
stream from  old  gaging  station,  which  was  at  county  highway  bridge  a  thxai 
distance  above  dam. 

Dbainaob  abba. — 3,140  square  miles  (measured  on  map  issued  by  United  States 
Geological  Survey;  scale,  1  to  500,000). 

Kbcords  availablb.— October  30, 1913,  to  September  30, 1917,  at  present  site;  June 
11, 1903,  to  July  21, 1906,  for  old  gaging  station. 

Gaoe. — Chain  gage,  attached  to  upstream  handrail  of  bridge  about.40  feet  froni  left- 
hand  end  of  first  span  from  left  bank;  read  by  Bay  Stramp,  C.  P.  McGiath,  and 
A.  Eostal. 

DiscHABOB  MBAsuREMENTs.^Afade  from  bridge  to  which  gage  is  attached,  or  ttom  a 
boat  about  1,000  feet  below  highway  bridge. 

Channel  and  control. — ^Bed  composed  of  sand;  subject  to  change.  Ki^t  bank 
high  and  will  not  be  overflowed ;  left  bank  will  be  overflowed  at  high  stage  xmder 
a  pile  trestle  approach  to  the  bridge  and  beyond  the  left  end  of  the  approach  ait 
extremely  high  stage. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  8.8  feet  June  7 
(discharge,  6,950  second-feet);  gage  not  read  during  high  water  June  9-22.  Mini- 
mum stage  recorded,  —.50  foot  December  26  (discharge,  about  10  second-feet). 
Maximum  stage  ever  recorded,  about  15  feet  (old  gage)  night  of  June  2-3,  1908 
(discharge,  about  20,000  second-feet);  minimum  discharge,  about  10  second-leet 
December  26, 1916. 

Ice. — Stage-discharge  relation  affected  by  ice;  observations  discontinued  dining 
winter. 

Regulation. — Considerable  diurnal  fluctuations  at  low  stages  owing  to  opeiation  of 
power  plant  above  station. 

Accuracy. — Stage-dischaige  probably  permanent  during  year.  Bating  curve  well 
defined  between  142  and  11,000  second-feet.  Gage  read  once  daily  to  half- 
tenths.  Daily  discharge,  except  as  noted  below,  ascertained  by  applying  daily 
gage  height  to  rating  table.  No  gage  readings  available  October  1-3,  March  15  to 
April  10,  and  June  (^22;  dischaige  estimated  from  record  of  discharge  at  Marshall- 
town.  Records  for  periods  in  which  discharge  was  estimated  and  in  which  it  ma 
less  than  142  second-feet  fair;  records  for  periods  of  low  water  with  marked  diuinal 
fluctuation  are  of  doubtful  value;  other  records  excellent. 
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Discharge  mecuurementM  of  Iowa  River  at  loxva  CVy,  lowa^  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

Caere 

heigiit. 

Dis- 
charge. 

Date. 

.      Madeby- 

Goto 
heig&t. 

Dis- 
charge. 

Not.  21 

C.  Herlofson 

FeH. 
0.39 

.78 
.78 

S€C.-/\ 

193 

310 
334 

June  23 
Sept.  Id 

C.  Herlofoon 

FeH. 
6.02 
.90 

Sec.'ft. 
3.190 

28 

Students,  University  of 
Iowa....... 

do 

468 

28 

do 

Doily  discharge,  in  second-feet,  of  Iowa  PAver  at  Iowa  City,  Iowa,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug 

Sept. 

1 

75 
180 
150 
112 

66 

86 
207 

42 
207 
174 

207 
174 
320 
207 
85 

158 

225 
174 
158 
112 

29 
29 
225 
243 
280 

280 
280 
300 
243 
261 
243 

261 
280 
236 
236 
236 

236 
236 
261 
320 
300 

261 
236 
261 
236 
218 

168 
184 
136 
136 
152 

168 
218 
261 
280 
280 

168 
152 
168 
184 
218 

280 
800 
280 
236 
261 

261 
261  1 
280 
300 
280 

261 
200 
136 
107 
121 

22 
22 
82 
22 
22 

22 
22 
22 
17 
14 

10 
22 
22 
26 
32 
30 

2,800 

1,700 
1,570 
1,440 
1,3S0 
1,310 

1,310 
1,240 
1,180 
1,120 
1,180 

1,380 
1,700 
1,440 
1,380 
1,240 

1,180 
1,180 
1,180 
1,310 
1,640 

2,520 
2,360 
2,210 
2,140 
2,210 

2,360 
2,360 
2,140 
1,920 
1,780 

1,570 
1,500 
1,380 
1,310 
1,180 

1,120 

1,000 

960 

950 

840 

950 
2,140 
1,980 
1,630 
1,440 

1,310 
1,120 
1,060 
1,060 
1,060 
1,240 

1,1'n) 
2,440 
3,620 
3,6:0 
5,000 

6,730 
6,950 
6,730 

7,300 

8,170 
3,440 
2,620 

2,280 
2,060 
1,7S0 
1,7!S0 
1,500 

1,600 
1,310 
1,240 
1,240 
1,180 

1,120 
1,060 
1,060 
1,1S0 
'950 

895 
895 
950 
950 
840. 

840 
786 
950 
840 
786 

735 
785 
635 
735 
636 

635 
685 
635 
560 
610 
610 

445 
340 
422 
422 
300 

340 
736 
612 
400 
340 

422 
340 
320 
422 
229 

221 
360 
261 
261 
860 

820 
800 
243 
204 
221 

188 
239 
261 
300 
280 
261 

280 

2.       .           

218 

3 

490 

4     

422 

5,                 

300 

«     .            

1,060 
1,080 
1,240 
1,240 
1,180 

7 

s     .             

9 

10     .              

11.              

786 

U 

636 

13     

735 

11.                               

490 

Ij 

512 

tf 

360 

17     .              

467 

1* 

445 

1^     .              

422 

» 

400 

a 

380 

22.           

261 

23 

340 

'.4 

467 

25 

380 

a 

467 

27     ,               

422 

28 

446 

29 

226 

30 

261 

a 

ihnUUy  discharge  of  Iowa  River  at  Iowa  City,  Iowa,  for  the  year  ending  Sept.  SO,  1917, 
[Drainage  area,  3, 140  square  miles.]  ^ 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-o£F 
depth  in 
nones  <m 
drainage 
area). 


t 


October.... 
Nov  ember.. 
T>BOcmber.. 


Aprtl. 


320 
320 
300 


May.. 
June. 

Jolv 

Aneost 

September. 


2,520 


1,^ 

^35 

1,240 


29 

136 

10 

1,120 

840 

1,120 

660 

188 

218 


177 

223 

128 

1,840 

1,670 

6,230 

898 

331 

646 


0.056 
.071 
.041 
.5«6 
.500 

1.666 
.286 

.174 


96719*'--!!)— W8P  455 ^10 


006 
.08 
.05 
.65 
.58 

1.86 
33 
.12 
.19 
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IOWA  BZVSS  AT  WAPELLO,  ZOWA. 

Location. — ^In  sec.  27,  T.  74  N.,  R.  3  W.,  at  highway  bridge  about  half  a  mile  from 
railroad  station  at  Wapello,  Louisa  County,  and  20  miles  from  mouth  of  lowm 
River.    No  large  tributaries  enter  near  station. 

Drainage  area. — ^At  gaging  station,  12,480  square  miles;  at  mouth,  12,600  square 
miles  (measTired  on  map  issued  by  United  States  Geological  Survey;  scale,  1  to 
500,000). 

Records  available. — ^February  26,  1915,  to  September  30,  1917. 

Gage. — Chain  gage  attached  hear  center  of  first  span  from  right  abutment;  read  by 
C.  W.  Warren. 

Discharge  measurements. — Made  frx)m  bridge  to  which  gage  is  attached. 

Channel  and  control. — Bed  composed  of  sand  and  gravel;  shifts  slightly.  Ri^ 
bank  high  and  will  not  be  overflowed;  levee  along  left  bank  might  break  or  be 
overtopped  at  extremely  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  13.2  feet,  March 
29  (discharge,  52,000  second-feet);  minimum  discharge,  400  second-feet  Decem- 
ber 15-17.  Maximum  known  stage  prior  to  1917,  about  14.3  feet  about  April 
3,  1912  (discharge,  about  58,000  second-feet).  The  flood  of  June,  1892,  wis 
much  higher. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  nearly  permanent;  one  rating  curve  used  during 
1917,  well  defined  throughout.  Gage  read  once  daily  to  hundredths.  Daily 
discharge,  except  as  noted  below,  ascertained  by  applying  daily  gage  hei^t  to 
rating  table.  Stage-discharge  relation  affected  by  ice  December  14  to  Mairh  9; 
discharge  ascertained  from  one  dischaige  measurement,  observer's  notes,  gage 
heights,  and  weather  records.  Open-water  records  excellent;  winter  records 
fair.  i 

Discharge  measurements  of  Iowa  River  at  Wapello^  Iowa,  dwring  the  year  ending  SepL 

SO,  1917. 


Date. 

Made  by- 

Gage 
heifi^t. 

Dis- 
charge. 

Date. 

Made  by- 

a. 

Dl9- 

charf«. 

Nov  20 

C.  Horlofson 

Feet. 

0.52 

. :  1 

aec.-ft. 

6:0 

Mar.  29 
Sept.  18 

Davis  and  Herlotson . . . 
C.  Uerlofson 

Feet. 

12.9 

.94 

M  20) 

Jail      d"^ 

do 

2.210 

a  Stage-dlacharge  relation  aHected  by  ice. 
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Daify  dixharge,  in  ucond-fui^  of  Iowa  River  at  Wapello ^  loway/or  the  year  ending  Sept. 

SO,  1917. 


Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12. 

U 

U 

U 

w 

17 

IS 

» 

JO. 

21 

22. 

23 

U 

25 

as 

27 

2S 

2» 

» 

31 


Oct.     Nov. 


Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


1,700 
1,630 
1,630 
1,560 
1,440 

1,370 
1,370 
1,310 
1,370 
1.370 

1,370 
1,370 
1,310 
1,310 
1,310 

1,310 
1,250 
1,250 
1,310 
1,370 

1,440 
1,440 
1,370 
1,560 
1,630 

1,1W0 
1,010 
1,S40 
1,770 
1,700 
1,630 


1,630 
1,770 
1,770 
1,770 
1,770 

1,630 
1,630 
1,630 
1,770 
1,770 

1,840 
1,840 
1,840 
1,010 
1,010 

1,840 
1,010 
1,500 
1,500 
1,660 

1,630 
1,770 
1,0S0 
1,080 
1,840 

1,010 
1,700 
1,630 
1,630 
1,630 


1,770 
1,770 
1,700 
1,700 
1,700 

1,700 
1,700 
1,700 
1,630 
1,600 

1,370 

1,250 

830 

600 

400 

400 
400 
600 
600 
600 

600 
600 
700 
700 
700 

700 
700 
700 
650 
650 
650 


650 
650 
650 
650 
660 

660 
650 
700 
800 
800 

000 
000 
000 
800 
700 

700 
700 
700 
700 
700 

700 
800 
000 
800 
700 

700 
700 
800 
000 
1,000 
1,000 


1,000 
000 
800 
700 
700 

700 
600 
600 
600 

600 

600 
600 
600 
600 
600 

600 
600 
700 
700 
700 

800 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 


1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,500 
3,400 

4,400 
6,510 
7,610 
15,700 
10,200 

15,700 
16,000 
19,200 
15,700 
13,500 

12,200 
0,880 
10,500 
13,200 
15,000 

16,700 
18,000 
24,700 
48,300 
45,900 
35,800 


30,200 
Zl,200 
19,600 
18,000 
12,800 

14,600 
10,500 
0,570 
0,260 
8,060 

8,«60 
8,360 
7,700 
7,610 
6,080 

6,080 
6,980 
6,470 
6,470 
6,470 

6,720 
6,470 
6,470 
6,470 
6,470 

6,470 
6,470 
6,220 
6,470 
7,240 


10,600 
11,500 
10,800 
0,880 
11,200 

11,300 
10,500 
0,260 
8,660 
8,660 

7,610 
6,720 
6,470 
6,740 
6,610 

6,060 
4,840 
4,620 
4,620 
4,400 

4,400 
6,720 
10,800 
8,060 
7,240 

6,220 
6,740 
6,510 
6,060 
6,510 
6,060 


6,610 
6,220 
0,880 
12,200 
14,600 

21,700 

24,700 
25,600 
26,500 
26,500 

25,600 
26,000 
27,400 
32,700 
43,600 

41,200 
38;500 
33,200 
25,600 
21,300 

17,700 
12,800 

io,:oo 

11,800 
10,500 

0,260 
8,360 
8,660 
9,H80 
12,200 


13,000 
13,200 
10,200 
0,260 
8,360 

8,070 
7,510 
7,510 
8,070 
6,080 

6,080 
4,840 
6,720 
6,470 
6,080 

6,510 
6,510 
6,510 
6,510 
6,060 

4,840 
6,060 
6,280 
6,610 
6,060 

4,840 
4,840 
4,840 
4,620 
4,190 
3,700 


3,790 
3,400 
3,210 
2,850 
3,030 

3,850 
6,060 
6,280 
3,000 
3,030 

2,850 
2,850 
3,030 
3,030 
3,030 

3,030 
2,860 
2,680 
2,680 
2,680 

2,680 
2,680 
2,520 
2,360 
2,210 

2,210 
2,140 
1,080 
1,010 
1,010 
1,010 


1,840 
1,840 
2,210 
3,030 
3,000 

4,030 
6,080 
0,670 
0,080 
4,840 

4,100 
3,310 
2,850 
2,850 
3,680 

2,680 
2,680 
2,520 
2,210 
2,140 

2,060 
1,080 
1,080 
1,080 
1,010 
1,840 
1,770 
1,770 
1,010 
1,770 


MoTUhly  discharge  of  Iowa  River  at  Wapello^  Iowa,  for  the  year  ending  Sept.  SO,  1917, 
(Drainage  area,  12,480  square  miles.] 


Month. 


Discharge  in  sccond-foct. 


Maximum. 


MfTiimnm- 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


October 

November 

I^Qotmber 

Jaziaary 

Februarj' 

March... 

■^-:::::: 

June 

ialy 

August 

September 

The  year 


1,080 
1,980 
1,770 
1,000 

1,000 
48,300 
30,200 
11,500 
43,500 
13,900 
6,280 
0,570 


1,250 

1,500 

400 

650 

600 

1,000 

6,220 

4,400 

6,510 

3,700 

1,910 

1,770 


1,490 

1,750 

090 

760 

761 

12,800 

0,860 

7,380 

30,000 

6,550 

2,890 

3,060 


alio 

.140 
.080 
.061 
.061 

L03 
.700 
.501 

1.60 
.525 
.232 
.245 


a  14 
.16 
.00 
.07 
.06 

LIO 


L78 
.61 
.27 
.27 


48,300 


400 


5,690 


.456 


6.20 


.    CEDAK  RIVSa  AT  JANZSVILLE,  IOWA. 

Location.— In  sec.  35,  T.  91  N.,  R.  14  W.,  at  Illinois  Central  Railroad  bridge  about 
a  quarter  of  a  mile  below  highway  bridge  and  3  miles  above  junction  with  Shell- 
rock  River. 

Drainage  area. — 1,660  square  milee  (measured  on  map  issued  by  United  States 
Geological  Survey;  scale,  1  to  500,000). 

Bbcords  available.— April  26, 1905,  to  September  80, 1906;  May  28, 1915,  to  Septem- 
ber 30,  1917. 

Gaqe. — Chain  gage  attached  to  upstream  guardrail  of  bridge  about  the  middle  of 
left  span;  read  by  James  Townsend. 

DiscHABOE  MEASUREMENTS. — Made  from  upstream  side  of  railroad  bridge. 
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Channel  and  contbol. — Bed  compoaed  of  gravel;  slightly  shiftmg.    Banks  high 

and  not  subject  to  overflow. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  13.6  feet  8  a.  m., 

March  24  (discharge,  21,200  second-feet);  minimum  stage  recorded,  0.78  foot 

December  10,  (discharge,  181  second-feet.) 
1905-06  and  1915-1917:  Maximum  discharge,  22,600  second-feet  March  28, 1906; 

minimum  stage  recorded,  0.75  foot,  November  3, 1915  (discharge,  173  second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Regulation. — ^May  be  slight  diurnal  fluctuation  of  water  level  owing  to  operation  of 

power  plant  at  Waverly,  9  miles  above  station. 
Accuracy. — Stage-discharge  relation  nearly  permanent.    Rating  curve  well  defined 

throughout.    Gage  read  once  daily  to  hundredths.    Daily  discharge  ascertained 

by  applying  daily  gage  height  to  rating  table.    Records  excellent. 

Discharge  measurements  of  Cedar  River  at  Janesville,  lovxif  during  the  year  ending  Sept, 

SO,  1917. 


Date. 

Made  by— 

h^t. 

Di«- 
dukfge. 

Mar.  28 

C.  Ilerlofson 

Fed. 
7.34 
12.55 
1.14 

4,M) 

June  25 

Bolster  and  Ilerlofson 

Sept.  15 

C.  Herlofson 

Daily  discharge^  in  second-feet  j  of  Cedar  River  at  JanesvilUj  lowayfor  the  year  ending  Sept. 

SO,  1917, 


Day. 


Oct.   Nov.   Dec.   Mar.   Apr.   May.   June.   July.   Aug.   Sej^t 


1 

2. 
3 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11 
12 
13. 
14 
15 

16. 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
21 
25. 

28. 
27. 
28. 
29 
30 
31. 


291 
25^4 
251 
264 
245 

251 
242 
236 
236 
232 

236 
232 
242 
242 
223 

211 
245 
232 
220 
211 

232 
271 
236 
232 
275 

251 
284 
281 
291 
2&8 
288 


281 
291 
287 
261 
239 

248 


258 
302 


410 
334 
300 
250 

250 
250 
250 
267 
302 

316 
313 
306 
267 
258 

220 
267 
288 
309 
271 


264 
258 
256 
264 
258 

251 
255 
261 
302 
181 

267 
2C1 


10,400 
21,200 
16,600 

9,440 
8,700 
4,760 
3,410 
2,710 
2,320 


2,090 
1,880 
1,280 
1,390 
1,280 

1,340 
1,390 
1,280 
1,230 
1,120 

1,060 
955 
955 
903 
852 

802 
679 
728 
728 
903 

903 

955 

1,280 

1,170 

1,120 

1,060 
1,010 
903 
1,010 
1,010 


1,390 
1.450 
1,510 
1,280 
1,060 

955 
852 
SG2 
703 
854 

830 
854 
879 
583 
514 

471 
451 
451 
471 
830 

808 
752 
728 
703 
852 

802 
802 
752 
802 
852 
752 


1,630 

2,650 

2,6:o 

2,160 

2,740 

2,020 

2,400 

1,950 

2,U20 

1,460 

1,750 

1,230 

2,320 

1,120 

3,310 

1.230 

4,280 

2,020 

3,820 

1,750 

2,400 

1,390 

2.240 

1,340 

2,160 

1,280 

1,950 

1,390 

1,750 

1,450 

1,390 

1,280 

1,120 

1,120 

955 

852 

903 

1,010 

752 

852 

728 

703 

752 

1,890 

5,520 

14,200 
5,780 
4,760 
2,920 
2,480 


559 
852 
853 
679 
752 

802 
7«8 
852 
583 

583 
634 


1,080 
854 
559 
451 
451 

403 
471 
451 
493 
654 

752 
808 
583 

808 
537 

550 

903 
854 
808 
471 

410 
871 
410 
390 
334 


818 
334 
318 
S34 


316 
2S« 
S34 
334 
818 


9j6 

211 

sss 

ae 

254 
345 
284 
2bS 

813 

334 
274 
284 
296 
308 

»0 
316 
852 
559 
439 

410 
410 

sn 

334 
514 
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MontkUf  dMiarge  of  Cedar  River  at  JanesvUUy  lotoa,  for  the  year  ending  Sept,  SOy  1917, 
PniAge  area,  1,660  square  miles.) 


ICoDth. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Rmwiff 
(depth  in 
inches  on 

drainage 
area). 


October 

November 

Deoembiir  1-12 
MsrdiS-ai... 

iSS^::::::::: 

Jan».... 

Jnly 

Atign5t ....... . 

September 


»8 

410 

302 

21,200 

2,090 

1,510 

14,200 

2,650 

1,060 

550 


211 
220 
181 
2,320 
679 
451 
703 
550 
288 
211 


250 

283 

257 

8,620 

1,110 

793 

2,730 

1,210 

510 

327 


0.151 
.170 
.155 

5.19 
.669 
.478 

1.64 
.729 
.307 
.197 


0.17 
.19 
.07 

L74 
.75 
.56 

L84 
.84 
.35 
.22 


CEDAR  BIVEB  AT  CEDAB  BAPIDS,  IOWA. 

Location. — ^In  T.  83  N.,  R.  7  W.,  in  central  part  of  Cedar  Rapids,  Linn  County,  about 
half  a  mile  below  dam,  between  electric-railroad  bridge  and  Seventh  Avenue 
combination  railroad  and  footbridge. 

Drainage  abea. — ^At  gaging  station,  6,640  square  miles;  at  junction  with  Iowa 
River,  7,930  square  miles  (measured  on  map  issued  by  United  States  Geological 
Survey;  scale,  1  to  500,000). 

RscoRDe  AVAILABLE.— October  26,  1902,  to  September  30,  1917. 

Gaoe. — Inclined  staff  gage  fastened  to  posts  driven  in  right  bank  of  the  river  in  rear 
of  plant  of  the  Iowa  Windmill  &  Pump  Co.  ;  read  by  R.  S.  Toogood.  Eleva- 
tion of  zero  of  gage  from  Northwestern  Railroad  levels,  723.03  feet  above  sea  level. 

Discharge  measurements. — ^Made  from  different  bridges  in  the  vicinity  of  the  gage, 
according  to  the  stage. 

Channel  and  control. — Bed  composed  of  rock  and  gravel;  free  from  vegetation 
and  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  17.2  feet  at  6  p. 
m.,  March  26  (discharge,  54,200  second-feet);  minimum  open- water  stage  recorded 
diiring  year,  2.9  feet  October  9-17  (discharge,  740  second-feet);  minimum  winter 
discharge  much  less. 

1902-1917:  Maximum  stage  recorded,  17.2  feet  April  1,  1912,  and  March  26, 
1917  (discharge,  54,200  second-feet);  minimum  open- water  stage  recorded,  2.5 
feet  July  24-28, 1911  (discharge,  410  second-feet);  minimum  during  period  of  ice 
effect  in  December,  1916,  probably  much  less.  Greatest  known  flood  probably 
occurred  in  June,  1851,  when  the  maximum  stage  was  about  20  feet,  and  the  dis- 
charge about  65,000  second-feet. 

Ice. — Stage-discharge  relation  affected  by  ice,  except  in  very  mild  winters,  when  the 
swift  current  and  the  proximity  to  the  power  plant  keep  the  measuring  section 
open. 

Reoxtlation. — ^Pow^  has  been  developed  at  the  new  dam  above  the  gaging  station 
during  1917.  There  is  no  direct  evidence  yet  of  effect  on  gage  readings.  There 
is  no  dam  for  a  long  distance  below  Cedar  Rapids  and  no  backwater  at  gaging 
station. 

Accuracy. — Stage-discharge  relation  nearly  permanent.  Rating  curve  well  defined. 
Gage  read  once  daily,  to  tenths.  Daily  discharge  ascertained  by  applying  daily- 
gage  hei^t  to  rating  table.  Stage-discharge  relation  affected  by  ice  December 
14  to  March  18;  discharge  estimated  as  70  per  cent  of  discharge  at  Wapello.  Open- 
water  records  excellent;  winter  records  fair. 

Cooperation. — Gage-height  record  furmshed  by  United  States  Weather  Bureau. 


Digitized  by 


Google 


150 


SURFACE   WATER  SUPPLY,  1M7,  PART  V. 


Discharge  mecaurejnents  of  Cedar  River  at  Cedar  Rapids,  Iowa,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

Gfiee 
height. 

Bis- 
charge. 

Date. 

Made  by— 

be^t. 

Dii- 
Charge. 

Nov.  22 

C.  ITerlofaon 

Ffrt. 
3.31 
3.31 

Sec.-fi. 

1,300 

456 

Mar.  27 
Sept.  16 

Rerlofson  and  Davis. . . 
Uerlo£son and  Clyde... 

Feet. 
15.40 
3.25 

8e^, 
44.900 

Jan.    5a 

.::.. do.:...  ?.;::. :.:.:.: 

1,340 

o  StageKllscharge  relation  affected  by  ice. 


Daily  discharge,  in  second-feet  o'*  Cedar  River  at  Cedar  Rapids,  Iowa,  for  the  year  ending 

Sept,  30,  1917. 


11.. 
12.. 
13.. 
14.. 
16., 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29. 
30.. 
31.. 


Day. 


Oct. 


1 , 1,020 

2 8.0 

3 ;...!  870 

4 870 

5 870 


870 
870 
870 
710 
740 


740 
740 
740 
740 
740 

740 
740 
870 
870 
870 

870 
870 
870 
870 
1,020 

1,180 
1,020 
1,020 
1,020 
1,180 
1,180 


Nov. 


1,180 
1,180 
1.020 
1,020 
1,020 

1,020 
1,020 
1,020 
1,020 
1,020 

870 

870 

1,020 

1,180 

1,020 

870 

870 

870 

1,020 

1,020 

1,180 
1,350 
1,180 
1,180 
1,020 

1,020 
1,180 
1,180 
1,180 
1,180 


Dec. 


1.020 

1,020 
1,020 
1,020 
1,020 

1,020 
1.020 
1,020 
1,020 
870 

870 
870 
870 


400 


Mar. 


900 


4,050 
3.720 
4,730 
7,890 
8,610 

8,610 
6.820 
6,070 
4,050 
3,390 

4,730 
6,820 
10.100 

in.800 

34,600 

52,600 
47,400 
36,200 
24,600 
17,800 
13,900 


Apr. 


10,800 
8,9:0 
8,250 
7,170 
6,820 

6,120 
5)770 
5,420 
5,^20 
5,070 

5,070 
4,730 
4.730 
4,060 
3,720 

3,720 
3.390 
3,070 
2,770 
8,070 

8,070 
8,070 
8,390 
3,720 
4,060 

4,050 
3.720 
8,390 
8,720 
4,050 


May. 


4,730 
4.730 
5,070 
6,770 
6,770 

5,420 
5,070 
4.730 
4,390 
4,050 

3,390 
3,070 
3,070 
2,770 
2,480 

2.480 
2.210 
2,210 
1,960 
1,960 

1,840 
1,960 
2,480 
2,480 
2,480 

3,210 
2,480 
2,770 
2,480 
2,480 
2,770 


June. 


2,770 
2,770 
5.430 
6,120 
8,970 

9,340 
10,100 
10,800 
10,100 
11,600 

•13,900 
16.400 
18.  UW 
15,400 
10,800 

8,970 

7.890 
6,820 
5,770 
4,730 

4,390 
3.720 
4,050 
3,720 
8,300 

8,720 
6,120 
7,170 
13,100 
10,800 


i  July. 

Aug. 

7.». 

1,960 

6,820 

l.J^O 

5.770 

1,8^0 

5,770 

1.8:0 

5,070 

1,030 

5,070 

1.630 

4,730 

1,<30 

4.050 

1,130 

3,720 

1,(^ 

3.720 

1,630 

4,050 

1,630 

4,390 

1,8:0 

4,050 

1,9(0 

8,720 

1,840 

3,390 

1,840 

8.390 

1,840 

3,390 

1,840 

8,390 

1,630 

3.070 

1,630 

8,070 

1,630 

3.070 

1.630 

8,070 

1,630 

8,070 

1,440 

8,070 

1,440 

8,390 

1,380 

8,390 

1,360 

8,390 

1,360 

8,070 

1,100 

3,770 

1.100 

3,480 

1,100 

3,210 

1,100 

Sept. 


1.100 
1,100 
1,100 
1.100 
1,100 

1.100 
l.£30 
1,630 
1.630 
1,380 

1.3G0 

i,2ri0 

1.260 
1,440 
1,360 

1.290 
1,260 
1.3M) 
1.3S0 
1,200 

1,100 
1,100 
I.IQO 
1,100 
1,100 

1,100 
1,100 
1.100 
I.ICO 
1.100 


Note.— Braced  figures  show  mean  discharge  for  period  hv^loded. 
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Monthly  dMiarge  of  Cedar  River  at  Cedar  Rapids,  lowa^for  the  year  ending  Sept.  30, 1917. 
[Dninagv  arM,  6,M0  square  znitos) 


Discharge  tai  seccod-feet. 


ICaximom. 


liinlmum. 


Mean. 


Per 

square 
mile. 


Rtm-a£F 

(depth  in 

incnes  on 

drainage 

area). 


October.... 
KoTwnber.. 


Jtnuary. 
IW»roary.. 
March..... 
April 


1,180 
1,350 
1,020 


740 
870 


Tone 

July 

Ao^nst .,.-. 

8«pt«nber r.. 


&2.600 
10,800 
6,770 
18,600 
7,890 
1,960 
1,630 


2,770 
1,840 
2,770 
2,210 
1.100 
1,100 


886 

1,060 

641 

630 

630 

10,100 

4,810 

8,280 

8,220 

3,920 

1,600 

1,220 


0.133 
.160 
.097 
.079 
.079 

1.62 
.725 
.494 

1.24 
.690 
.241 
.184 


a  16 
.18 
.11 
.09 
.06 

1.76 
.81 
.67 

1.38 
.68 
.28 
.21 


The  year. 


52,600 


3,070 


.462 


6.29 


8BZLLROCK  BIVEK  HXAB  CLA&KBVILZiS,  IOWA. 

Location.— In  T.  92  N.,  R.  16  W.,  at  highway  bridge  1}  miles  northwest  of  Clarks- 
ville,  Butler  County,  and  about  25  miles  above  junction  with  Cedar  River.  No 
luge  tributaries  enter  for  several  miles  up  and  down  stream. 

Dkainaqe  area. — 1,660  square  miles  at  station  and  2,680  square  miles  at  junction 
with  Cedar  River  (measured  on  map  issued  by  United  States  Geological  Survey; 
scale,  1  to  500,000). 

Records  available.— May  28,  1915,  to  September  30,  1917. 

Gaol— Chain  gage  attached  to  handrail  on  upstream  side  of  bridge  75  feet  from  right 
abutment;  read  by  Mrs.  H.  H.  Sherburne. 

BiBCHABQB  1CKA8UREMENT8.— Made  from  downstream  side  of  bridge  to  which  gage  is 
attached.  ' 

Chaknel  and  Control. — ^Bed  composed  of  rock  and  sand;  probably  permanent. 
Ri^t  bank  high  and  will  not  be  overflowed;  left  bank  will  probably  be  over- 
flowed during  extreme  high  stage. 

BxTRBMEs  OP  DISCHARGE. — ^Maximum  stage  during  year  about  14.7  feet,  March  22 
(probably  affected  by  ice) ;  minimum  stage  recorded  since  station  was  established 
1.15  feet  October  23,  1916  (discharge,  125  second-feet).  In  April,  1907,  a  stage 
of  about  16.5  feet  was  reached  (discharge,  about  19,000  second-feet). 

Ici.— Stage-discharge  relation  affected  by  ice  November  14-18,  25-26  and  December 
9  to  about  March  22;  observations  discontinued  during  winter. 

AocijRACY. — Stage-discharge  relation  practically  permanent,  except  as  affected  by 
ice.  Rating  curve  well  defined  between  200  and  10,000  second-feet;  not  well 
defined  outside  these  limits.  Gage  read  once  daily  to  hundredths.  Daily 
discharge  ascertained  by  applying  daily  gage  height  to  rating  table;  estimated 
for  period  of  ice  effect.  Records  excellent  except  those  for  extremely  low,  and 
liigh  stages,  which  are  fair;  winter  records  roughly  approximate. 

^^^fduirge  measvremenU  of  Shellroch  River  near  ClarksvUle,  Iowa,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

hci^t. 

Dls- 
charge. 

KoT.  12 

C.  HerloCMo 

Fret. 
1.71 

5.01 
1.G7 

Src.-ft. 
274 

Jane  25 

Bolster  and  Herlofson 

2,660 

Sept.  15 

^.  HerlofMo                  

245 
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Daily  discharge ^  in  second-feet,  of  Shellroch   River  near  ClarksvilU,  lowa^  for  tiie  y$sr 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

188 
1.5 
1C5 
165 
176 

156 
145 
145 
145 
145 

145 
145 
145 
145 
165 

176 
145 
145 
155 
166 

146 
135 
125 
145 
165 

188 
200 
212 
200 
175 
175 

1C5 
165 
166 
165 
166 

165 
1G6 
175 
225 
345 

808 
255 
226 
200 
176 

175 
175 
176 
175 
175 

188 
188 
188 
188 
175 

175 
200 
255 
175 
165 

165 
155 
155 
155 
145 

145 
145 
155 
130 
100 

100 
100 
100 

1,980 
1,900 
1,900 

1,900 
1  730 
1,670 
1,420 
i;28D 

1,200 

1,060 

1,000 

936 

870, 

805 
805 
740 
870 
870 

1,280 
1,340 
1  340 
1,140 
1,060 

1,060 
1200 
1,140 
1,140 
1,650 

1,810 
1,900 
1,570 
1,340 
1,340 

1,280 

1,140 

1,000 

870 

806 

806 

740 
680 
620 
666 

610 
486 

436 

388 

1,000 

870 
870 
870 
806 
710 

620 
806 

1,140 
935 
806 

1,340 

1,900 
1,670 
1,600 
1,340 
1,060 

2,440 
6,640 
8,830 
2940 
2,240 

1,810 
1  500 
1,810 
1,600 
1,200 

936 

870 
772 
650 
602 

638 

650 

806 

2,530 

2,630 

2,160 
1,650 
1,650 
1,730 
1,670 

1,600 
1,340 
1,200 
1,140 
986 

870 

710 

1,280 

1,140 

1,060 

1,000 

1,000 

936 

870 

806 

806 

1,000 

1,000 

806 

680 

680 
2,440 
2,160 
1,500 
1,000 

805 
710 
650 
666 

610 
510 

610 
610 
485 
485 
485 

485 

6S0 

gs6 

1,000 
510 

510 
485 

460 
486 
460 

410 
865 
S45 
825 
308 

272 
272 
2S5 
340 
225 

226 
225 
226 
225 
226 
212 

212 

2 

212 

3 

212 

4 

an 

5 

188 

6 

188 

7 

300 

8 

212 

9 

435 

10 

346 

11 

290 

12 

272 

13 

2S5 

14 

346 

15 

3S5 

16 

2m 

17 

ro 

18 

225 

19 

300 

20 

212 

21 

345 

22 

306 

23 

3S0 

24 

1 

%S 

25 

no 

26 

t 

212 

27 

m 

28 

3,300 

2,730 

2.5:^0 

325 

29 

3&5 

30.:::::::::::::::::: 

225 

31 

2,440 

Note.— Observatlrais  of  stage  suspended  Dec.  14  to  Mar.  27  because  of  Ico. 

Monthly  discharge  of  Shellroch  River  near  Clarhsville,  Iowa,  for  the  year  ending  Sept. 

30,  1917, 


(Drainage  area,  1,660  square  miles.) 

Discharge  in  second -fcMJt. 

Run-off 
(di^pthin 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mUo. 

Inches  on 

draJtry^e 

area). 

October 

212 

345 

165 

3,360 

2,340 

1,900 

5,640 

2,440 

1,000 

435 

125 
166 

161 

195 

132 

2,760 

1,330 

937 

1,730 

1,020 

413 

250 

0.P97 
.118 
.079 

1.66 
.795 
.565 

1.04 
.614 
.249 
.161 

au 

November 

.U 

De($ember  1-13 

.04 

March  28-31 

2,440 
740 
388 
538 
610 
212 
188 

.n 

April 

May 

June 

July 

August. 

September j... 

.9 

.65 

Lie 
.n 

.9 
.17 

SKinf  K  BIVSB  AT  OOPPOOK,  IOWA. 

Location. — In  T.  74  N.,  R.  8  W.,  at  highway  bridge  one-dghth  mile  above  Chicago, 
Burlington  &  Quincy  Railroad  bridge  and  a  quarter  of  a  mile  above  junction 
with  Crooked  Creek. 

Drainaoe  arba. — 2,890  square  miles  (measured  on  map  issued  by  United  Statefl 
Geological  Survey;  scale,  1  to  500,000). 

Records  available. — October  21,  1913,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge;  read  by  J.  W.  Ricks. 

Discharge  measurements. — ^Made  from  bridge  to  which  gage  is  attached. 

Channel  and  control. — Bed  composed  of  gravel  and  sand;  channel  shifting. 
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£zTB£MXS  OP  DISCHARGE. — Maximum  stage  recorded  during  year,  17.5  feet  June  11 
(discbaige,  15,700  second-feet);  minimum  discharge  recorded,  52  second-feet 
October  17. 

Maximum  stage  prior  to  1917  about  24   feet   (discharge,   30,000  second-feet) 
about  the  end  of  May,  1903. 

Ice.— Stage-disch£y:ge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

AccuKACY. — Stage-dischaige  relation  changed  during  the  year,  requiring  the  use  of 
three  rating  curves  applicable  October  1-11,  October  15  to  November  26,  and 
November  30  to  September  30.  The  second  rating  curve,  used  during  the  re- 
building of  piers  of  the  Chicago,  Burlington  <&  Quincy  Railroad  bridge  below  the 
station,  is  not  well  defined;  the  other  two  curves  are  well  defined.  Dischazge 
interpolated  October  12-14  and  November  27-29.  Gage  read  once  daily  to 
hundredths.  Daily  discharge  ascertained  by  applying  daily  gage  height  to 
rating  table.    Open-water  records  excellent. 

Ditcharge  meaaurements  of  Skunk  River  at  Coppock^  Iowa,  during  the  year  ending  Sept, 

SO,  1917. 


[MadebyC.  HerlotsQiLl 

I>ate. 

Gage 

Dis- 
charge. 

Date. 

hei^t. 

Dis- 
charge. 

NoT.SSa 

Feet: 
3.22 
4.56 

Sec.ff. 
2S1 
771 

Sept.  19 

Feet. 
2.76 
2.77 

8ee.'ft. 
144 

JuljU 

^  iS:....::::::::;::::::::: 

144 

« Sta'^is^harpe  relation  a/Tected  by  beclrwater  cau5«ed  by  cofferdam  used  during  construction  of  new 
ptes  at  tiie  Chicago,  Burlington  <b  Quincy  Railroad  bridge,  one^ighth  mile  below  gage. 

Dcil|^  ditcharge,  in  Becond-feet,  of  Skunk  River  at  Coppock,  Iowa,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


K 
».. 
10.. 

Il- 
ia., 
n.. 

H.. 

u.. 

17.. 

l\. 
w.. 
ao- 

a.. 
a.. 
«.. 
».. 

25.. 

».. 
27.. 
».. 
29.. 
30.. 
31.. 


228 
203 
168 
157 
135 
12» 
115 
119 
115 
111 

109 
101 
92 
83 
75 

75 
52 
55 

58 
89 

77 
72 
69 
111 
770 

4?0 
93 
215 
202 
190 
167 


145 
135 
135 
120 
118 

116 
114 
116 
433 
469 

364 
270 
242 
256 
270 

228 
178 
145 
125 
114 

112 
111 
156 
215 
331 

300 
288 
275 
268 
250 


265 
250 
250 
238 
238 

214 
214 
238 
202 
190 

179 


4,420 
2,600 
2,960 
7,230 
6,800 

3,830 
5,150 
4,020 
3460 
4,020 

4,420 
3,040 
2,330 
2,720 
2,640 

2,640 
2,640 
2,640 
2,640 
1,760 
1,300 


1,120 
940 
885 

786 


8S5 

785 
785 
786 
886 

885 
836 
835 
786 
736 

735 
885 
885 

1,660 
1,680 

1,240 
1,300 
1,060 
995 
1,360 

l,2iO 

995 

885 

2,640 

2,960 


7,360 
7,2  0 
3,8^0 
3,920 
6,260 

4,020 
3,290 
2640 
2,3.'»0 
2,040 

1,900 
1,620 
1,420 
1,300 
1,180 

1,190 

1,000 

886 

836 

786 

735 
6,260 
5,040 
3,920 
2,560 

2,040 
1,760 
1,560 
1.360 
1,240 
1.490 


1,360 
1,960 
5,470 
6,740 
8,810 

12,900 
14,200 
12,900 
11,000 
9,810 

9,090 
8,670 
8,950 
15,400 
15,000 

13,900 
13,000 
12,200 
11,300 
9,960 

8,260 
6,620 
5,360 
4,120 
3,040 

2,480 
2,3-''0 
2,040 
1,960 
2,100 


1,780 

422 

1,620 

388 

1,420 

865 

1,300 

840 

1,180 

826 

1,120 

295 

996 

4«) 

940 

690 

940 

340 

940 

310 

1,060 

265 

886 

266 

786 

250 

690 

250 

600 
645 
786 
786 
940 

996 
786 
690 
995 
690 

690 
835 
735 
600 

520 
460 


226 
226 
214 
214 
214 

214 
202 
190 
190 
179 

179 
179 
179 
168 
168 
157 


157 
146 
310 
2,720 
785 

560 
620 
690 
370 
238 

214 
226 
238 
214 
202 

179 
168 
167 
146 
146 


135 
131 
129 
129 


135 
146 
129 
122 

118 


/^0TB.~8tase-dl3charge  relation  affected  by  ice  Dec.  12  to  liar.  10;  data  inadequate  for  determlnationa 
otdiKtarge. 
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Monthly  discharge  of  Skunk  River  at  Coppock^  Iowa,  for  the  year  ending  Sept.  SO^  lOTT. 

[Drainage  area,  2,890  square  miles.! 


Discharge  hi  secood-feet. 

Ran-off 

dimii»«B 
•»a). 

Month. 

Maximum. 

KMffllTHlim . 

Mean. 

Per 
SQuaie 
mile. 

October 

770 

4«9 

265 

7,230 

2,960 

7360 

15,400 

1,780 

090 

2,720 

52 
111 
179 

1,300 
735 
735 

1,360 

'460 

157 

118 

150 

213 

226 

3,440 

1,110 

2640 

8,030 

'906 

268 

323 

a052 
.074 
.077 

1.19 
.384 
.913 

2.778 
.314 
.093 
.112 

ao6 

November                                

.08 

December  1-11 

.O 

March  11-31 .             

.98 

April 

.43 

mK:::::  ::;     :::::::::::::::::.;:::::: 

LOi 

June 

a.  10 

July 

.36 

August 

.U 

September 

.la 

SKXTNK  RIVER  AT  AVOinBTA.  IOWA. 

Location. — In  T.  69  N.,  R.  4  W.,  at  highway  bridge  about  one-third  mile  from 
Augusta  poet  office,  Dee  Moinee  County,  and  12.2  milee  from  mouth  of  Skunk 
River,  where  it  emptiee  into  pond  of  Mississippi  River  Power  Ck). ,  32.2  miles  above 
dam  at  Keokuk,  Iowa. 

Drainage  area. — ^At  gaging  station  4,200  square  miles;  at  mouth  4,350  square  miles 
(measured  on  map  issued  by  United  States  Geological  Survey;  scale,  1  to 
500,000). 

Records  available. — September  30  to  November  15, 1913;  May  27, 1915,  to  Septem- 
ber 30,  1917. 

Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge  about  95  feet  from  left 
abutment;  read  once  daily  by  L.  £.  Williamson.  Staff  gage  attached  to  down- 
stream left  side  of  middle  pier,  used  by  engineers  of  the  Hydraulic  Engineering 
Co.  of  Maine  during  1913;  datum  of  gage  about  0.73  foot  higher  than  that  of  chain 
gage;  taken  out  by  ice  in  spring  of  1914. 

Discharge  measurements. — ^Made  from  bridge  to  which  gage  is  attached. 

Channel  and  control. — Bed  of  stream  sandy  and  subject  to  change;  ri^t  bank  hi^ 
and  will  not  be  overflowed;  left  bank  will  only  be  overflowed  at  extremely  high 
stage;  remains  of  old  mill  dam  600  feet  below  gage  will  probably  make  stage- 
discharge  relation  permanent.  The  riffle  at  the  dam  causes  a  drop  of  3  feet  «t 
medium  low  stage.  Backwater  from  the  Mississippi  can  not  occur  oftener  than 
once  in  about  50  years.  • 

Extremes  of  discharge. — Maximum  stage  recorded  during  year  17.0  feet  June  7; 
minimum  stage  recorded,  1.20  feet  September  24. 

Maximum  stage  prior  to  1917  approximately  21  feet  about  June  1,  1903  (dis- 
charge, nearly  40,000  second-feet);  minimum  discharge  recorded,  63  second-feet 
November  10,  1913;  absolute  minimum  discharge  at  this  station  probably  25 
second-feet  or  less. 

Ice. — Stage-discharge  relation  affected  by  ice  December  14  to  March  12. 

Data  inadequate  for  determination  of  discharge. 

Diacharge  measurementa  of  Skunk  River  at  Augusta ,  Iowa,  charing  the  year  ending  SepL 

30,  1917. 
[Made  by  C.  Herlofson.] 


Date. 

Gage 
height. 

Di». 
charge. 

Oct.  17 

Feet, 
1.63 
2  10 
lO.ftS 

See.'/L 
83 

Jan.  19  a 

140 

June  11 

12,400 

a  Measurement  made  under  ice  cover. 
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Dmlf  gage  height,  in  feet. 

of  Skunk  River  at  Augusta,  Iowa,  for 
1917, 

the  year  ending  Sept,  30^ 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.18 
2.13 
1.93 
1.73 
1.68 

1.83 
163 
1.58 
1.53 
158 

1.58 
1.48 
1.53 
1.58 
1.48 

1.43 
1.48 
1.53 
1.63 
1.65 

1.68 
1.33 
1.58 
1.73 
2.6 

3.05 

3.05 

3.0 

2.75 

2.25 

2.03 

1.96 
1.90 
190 
1.87 
1.86 

1.90 
2.11 
1.95 
2.75 
2.85 

2.85 

2.75 

2.55 

2.3 

2.15 

2.05 
195 
1.96 
1.80 
1.97 

1.96 
2.00 
2.05 
2.00 
1.75 

1.85 

2.3 

2.45 

2.65 

2.65 

2.45 
2.35 
2.17 
2.13 
1.97 

1.92 
175 
1.77 
1.72 
1.72 

1.77 
1.70 
1.77 
1.82 

2.4 

"i'io 

2.4 

2.3 
2.4 
2.45 

"i'i" 
"i'i" 

3.05 
29 

"i'8& 
2.8 
2.8 
2.6 

2.5 

2.66 
2.6 
255 
2.00 

3.4 

8.4 

8.35 

8.26 

31 

8.06 

3.0 

325 

8-3 

84 

3.4 

3-35 

8.4 

84 

8.3 

3.15 

8.6 

3.6 

8.6 

4.1 

4.1 
4.0 
3.8 
8.8 
4.3 

4.0 
3.8 
3.8 
4.2 
5.6 

11.9 
10.9 
93 
6.8 
8.0 

7.6 
6.0 
56 
4.8 
4.6 

43 
41 
4.0 
3.8 
3.6 

8.5 
34 
Z.4 
3.4 
8.1 

6.2 
10.0 
9.0 
6.6 
5.2 

51 
51 
60 
5.0 
4.1 
4.1 

4.2 
5.1 
55 
89 
14.0 

16.4 
17.0 
16  6 
162 
14.3 

11.5 
10.0 
134 
12.2 
12.8 

14.6 
14.2 
12.6 
122 
10.0 

93 
8.6 
7.2 
6.4 
5.8 

6.4 
4.6 
4.4 
4.2 
4.2 

9.8 
86 
36 
8.4 
815 

3.06 

8.0 

2.95 

8.15 

31 

3.06 

81 

3.06 

2.4 

2.7 

26 

255 

2.6 

2.96 

3.0 

2.95 
2.96 
8.05 
3.0 
2.96 

2.75 

2.7 

3.0 

295 

30 

2.55 

2.8 

2.7 

2.55 

2.65 

2.66 

2.17 

2.45 

25 

31 

2.55 

2.5 
2.25 
2.17 
2.17 
2.17 

2.17 
2. 17 
1.97 
1.97 
1.87 

2.17 
1.97 
2.17 
2.17 
2.3 

1.67 

2.17 

2.17 

2.17 

23 

2.17 

18 

2 

1.75 

3 

235 

4 

2.4 

5 

4.4 

6 

3.8 

7  .      . 

8.6 

8 

2.07 
2.02 
2.02 

2.02 

"2*05* 
2.02 

2.4 
6.4 
5.4 
11.0 
10.0 

8.4 
7.6 
7.0 
6.5 
6.2 

6.0 
4.8 
4.7 
4.6 
4.6 

4.5 
4.4 
4.2 
4.0 
3.6 
3.5 

8.6 

} 

3.0 

10 

2.9 

11 

2.45 

12 

2.05 

U 

14 

22 
2.25 

15 

2.2 

W 

17 

1.87 
1.77 
1.82 

"i.*87* 

"i."87' 
1.87 
1.87 
1.82 

"i.'w* 

197 
2.02 
2.02 
2.12 

2.75 
2.5 

"i.'w 

1.82 
1.82 

"b'i" 

4.4 

4.3 
3.2 
2.95 

2.02 

2.02 

2.07 

2.2 

2.12 

2. 12 
2.17 

"i'i" 

2.4 
2.45 

2.25 
22 

« 

2.2 

19 

2.15 

30 

1.85 

a 

180 

fi 

1.55 

s 

125 

24 

1.20 

25 

1-25 

» 

130 

J7 

2.00 

» 

187 

29 

1.92 

30 

2.86 
2.8 

190 

31 

DZS  MOZNZS  BIVXB  AT  KALO»  IOWA. 

LocATioN.~In  sec.  17,  T.  88  N.,  R.  28  W.,  at  highway  bridge  at  Kalo,  Webster  County, 
aboat  1^  miles  east  of  Otho,  a  station  on  Minneapolis  &  St.  Louis  Railroad,  and  1} 
miles  above  mouth  of  Holiday  Greek,  which  enters  from  left. 

Beainaoe  area. — 4,170  square  miles  (measured  on  map  issued  by  United  States 
Geological  Survey,  scale  1  to  500,000). 

Records  availablb.— October  18, 1913,  to  September  30, 1917,  except  October,  1914, 
to  March  21,  1915,  when  the  station  was  temporarily  discontinued. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge  in  middle  of  right  span) 
read  by  S.  C.  Fuller. 

DiscHAROB  MEASUREMENTS. — ^At  high  Stages  made  from  bridge  to  which  gage  is 
attached;  at  low  stages  by  wading. 

Channel  and  control. — No  well-defined  control;  channel  consists  of  gravel  and  is 
fairly  permanent;   point  of  zero  flow  estimated  to  be  at  gage  height  —1.0  foot. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year  12.9  feet  March  22 
(dischaige,  17,100  second-feet);  minimum  stage  recorded  since  establishment  of 
station,  0.25  foot  October  12,  1916  (discharge,  66  second-feet). 

191S-1917:  MaTimum  stage  recorded,  14.0  feet  May  30,  1915  (discharge,  18,500 
second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice  November  14-18,  24-26,  December  9  to 
March  21;  observations  discontinued  during  winter. 

AcciTRACY. — Stage-dischaige  relation  permanent  throughout  year  except  as  affected 
by  ice.  Rating  curve  well  defined  between  200  and  12,000  second-feet;  extended 
below  200  second-feet  and  only  roughly  approximate.  Gage  read  once  daily  to 
quarter  tenths.  Daily  discharge  ascertained  by  applying  daily  gage  height  to 
rating  table ;  estimated  November  14-18 ,  24-26 ,  because  of  ice .  Records  excellent 
except  those  below  200  second-feet,  which  are  roughly  approximate. 
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Diatharge  meaturanenU  of  De$  Moina  River  at  Kalo,  Iowa,  during  Ae  year  cndliif 

Sept.  SO,  1917, 


Dmte. 


Made  by— 


0«» 
hei^tt. 


Db- 


Not.  10 
Jane  27 
Sept.  14 


C.  Her1cf«oii 

Bolner  and  Herlof  son. 
Uerlolsoa  and  Clyde. . 


FaL 
0.88 
4.22 
.76 


Stc-ft. 

m 

2,880 
2U 


DaHy  discharge^  in  second-feet,  of  Des  Moines  Biver  at  Kalo,  Iowa,  for  the  gear  ending 

Sept.  30,  1917. 


Day. 

- 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

76 
128 
76 
76 
76 

76 
76 
100 
160 
196 

76 
66 
76 
76 
196 

160 
128 
128 

88 
88 

76 
100 
128 
100 

76 

160 
178 
160 
128 
100 

196 
216 
128 
100 
100 

160 
160 
370 
2H) 
347 

302 
236 
196 
150 
100 

100 
100 
300 
325 
280 

280 
258 
280 
250 
250 

250 
236 
236 
258 
236 

216 
196 
196 
196 
196 

178 
160 
160 
150 

6,400 
5,800 
5,210 
6,070 
5,070 

4,650 
4,510 
4,510 
4,510 
4,510 

4,370 
3980 
3,720 
3,4«0 
3,220 

2,980 
2,860 
2  740 
2,630 
2,630 

2,630 
2,980 
3,100 
2,980 
2,860 

2,860 
2,740 
2,630 
2,980 
3,460 

4,110 
3,9P0 
3,850 
3,850 
3.850 

3,590 
3,220 
2860 
2,630 
2,410 

2.200 
2,000 
1,820 
1,730 
1,640 

1,480 
1,480 
1,320 
1,320 
1,180 

1,400 
ZOOO 
2,520 
^860 
3,100 

3,100 
2860 
2,630 
2,630 
2,630 
2,630 

3,100 
3,310 
3,340 
3,500 
3,850 

7,810 
9,820 
11.000 
9,900 
8,970 

8,290 
7,650 
7,330 
6,700 
5,950 

5,210 
4,650 
4,110 
8500 
8,220 

2,980 
2^860 
2,710 
2,630 
2,740 

2,630 
2.860 
2,980 
3,100 
3,100 

2,S20 
2,200 

V,m 

1,640 
r,640 

1830 
2,000 

2,«I0 

2.300 
2,000 
?,820 
1,640 
1,640 

1,500 
1,480 
r,400 
1,320 
1,180 

1,U0 
1,110 
1,040 
1,320 
1,910 

1,250 
1,040 
905 
840 
678 
645 

742 
615 
445 
420 
5B5 

359 
525 
470 
498 
555 

4B8 
4B8 
470 
128 
445 

280 
303 
82S 
280 
280 

380 
302 

280 
236 
336 

106 
178 
178 
196 
196 
178 

uo 

2 

3 

178 
IBO 

4  .          

lag 

5 

144 

6 

160 

7 

170 

8 

0 

10 

SO 

aoi 

2K 

11 

2» 

12 

3K 

13 

178 

14 

19& 

15 

196 

16 

ITS 

17 

160 

IS             

160 

19 

160 

20 



178 

21 

178 

22 



15.100 
14, POO 
14,200 
13,300 

12.400 
11.500 
10,500 
9  4^0 
8.290 
7,330 

196 

23 

196 

24 

ITS 

25 

ITS 

26 

178 

27 

178 

28 

m 

20 

lf6 

80 

196 

31 

Monthly  discharge  of  Des  Moines  River  at  Kalo,  Iowa,  for  the  year  ending  Sept.  SO,  1917. 
(Drainage  area,  4, 170  square  miles.) 


Mooth. 


Discharge  in  seoond-feet. 


Maximuxn. 


Minimum. 


Mean. 


Per 
square 


Riin-aff 
(depth  in 
inches  oo 

drainage 
area). 


October 

November.... 
December  1-9. 
March  23-31.. 

AjjrU 

May 

June 

July 

August 

September.... 


196 

347 

216 

15,100 

6,400 

4,110 

11,000 

2,630 

742 

370 


66 

100 

150 

7,330 

2,630 

1,180 

3,630 

645 

128 

128 


Ul 

215 

183 

11,700 

3,740 

2,540 

5,000 

1,580 

357 

196 


0.027 
.051 
.044 

2.81 
.897 
.609 

1.20 
.379 
.006 
.047 


O.08 
.06 

.m 

.91 
100 

.70 
1.34 

.44 

.10 
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DX8  If OIMB8  BZVSS  AT  DX8  M OIHXS,  IOWA. 

Location.— In  T.  78  N.,  R.  24  W.,  at  Walnut  Street  Bridge  at  Dee  Moinee,  Polk 
Goiinty,  about  one-third  mile  above  mouth  of  Raccoon  River  and  205  miles  above 
mouth  of  Des  Moines  River. 

Draikagb  abea. — 6,180  square  miles.  Effective  area  at  high  stages,  including 
Raccoon  River,  9  J70  square  miles  (measured  on  map  issued  by  United  States 
Geological  Survey;  scale  1  to  500,000). 

Rbcobds  availablb.— October  2,  1902,  to  August  3,  1903;  October  1,  1914,  to  Sep- 
tember 30,  1917,  at  the  Wabiut  Street  Bridge.  From  Blay  26,  1905,  to  July  20, 
1906,  records  were  collected  at  the  Interurban  Bridge  near  Hi^land  Park,  about 
5  miles  above  present  station.  The  United  States  Weather  Bureau  has  main- 
taiaed  a  gage  at  the  Locust  Street  Bridge  from  July  1,  1897,  to  January,  1912; 
and  at  the  Walnut  Street  Bridge  from  January,  1912,  to  September  30, 1917. 

Gage.— The  original  Weather  Bureau  gage  is  a  staff  gage  at  the  Locust  Street  Bridge; 
one  block  above  the  Walnut  Street  Bridge.  In  January,  1912,  a  Friez  water- 
stage  recorder  was  installed  by  the  United  States  Weather  Bureau  in  and  near  the 
south  end  of  the  second  pier  from  the  east  abutment  of  the  Walnut  Street  Bridge. 
This  gage  is  set  to  read  the  same  as  Locust  Street  gage.  A  copper  float  in  a  9-inch 
pipe  connects  with  the  register  at  the  top,  which  is  ^aduated  to  record  graphically 
stages  from  0  to  33  feet.    Crage  zero  is  774.74  feet  above  sea  level. 

BncHABOE  MBAST7BEMBNT8. — ^Made  at  any  one  of  several  bridges  below  the  power 
dam,  according  to  the  stage.    Channel  satisfactory  for  accurate  measurements. 

Chaxnbl  and  contbol. — ^A  sheet-piling  dam  was  constructed  about  300  feet  above 
the  old  mouth  of  Raccoon  River  about  September,  1913.  This  dam,  called  a 
"beauty  dam,''  is  for  the  purpose  of  raising  the  low-water  stage  of  the  river  a  few 
feet  and  thus  improving  the  appearance  of  the  river  through  the  park  along  the 
bank.  The  pooled  water  from  this  dam  extends  past  the  gage  to  the  power  dam. 
at  low  water.  The  dam  thus  forms  a  fairly  permanent  control  at  low  stages.  It  is 
drowned  out  at  stages  of  8  to  10  feet,  depending  on  the  stage  in  Raccoon  River. 
Dam  is  now  in  poor  repair  and  the  stage-discharge  relation  has  been  affected 
thereby. 

SrrRBMEs  OF  STAGE. —Maximum  stage  recorded  during  year,  16.1  feet  June  10; 
minimum  stage  recorded,  1.3  feet  in  January. 

1897-1917;  maximum  stage  recorded,  22.6  feet.  May  31,  1903;  minimum  stage 
recorded,  0.8  foot  at  various  times. 

Ice.— The  effect  of  the  power  dam  above  the  station  is  to  improve  the  conditions  of 
winter  flow,  but  severe  winters  and  occasional  ice  jams  below  the  gage  often 
seriously  affect  the  stage-discharge  relation. 

Regulation. — ^The  Edison  Power  &  Light  Co.^s  dam,  about  one-fourth  mile  above 
gage,  causes  sli^t  diurnal  fluctuation  of  stage.  The  dam  is  practically  drowned 
out  at  a  stage  of  18  feet,  although  there  is  a  perceptible  ripple  with  a  stage  of  21  or 
22  feet. 

CoopBEATioN. — ^The  gage-height  records  are  furnished  by  the  United  States  Weather 
Bureau. 

Determinations  of  discharge  withheld  for  additional  data. 

IHsdutrge  measyrements  of  Des  Moines  River  at  Des  Moines^  Iowa,  during  the  year  ending 

Sept,  SO,  1917. 


Data. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Nor.  9 

C.  HerloCson  

Feet. 
2.00 
5.58 
2.37 

Sec-fi. 
362 

Jam.  28 

Bolst^and  Herlofson 

3,890 

Bept.i3 

C .  HerloCson 

3» 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


I>aily  gage  heigJU,  infeet^  of  Des  Moine$  River  at  Des  MoineM,  Iowa,  for  the  year  ending 

Sept,  SOy  1917, 


Day. 

Oct. 

Nov. 

D6C. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

1 

2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.9 

1.8 
L9 
1.8 
1.9 
1.9 

1.9 
1.9 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
2.0 
2.0 

2.1 
2.3 
2.3 
2.2 
1.8 

1.9 
2.0 
2.1 
2.2 
2.1 

2.2 
2.2 
2.2 
2.2 
2.1 

1,9 
1.9 
2,0 
2.1 
2,1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.7 

1.8 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.6 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.4 

1.4 
1.4 
L4 
1.4 
1.4 
1.4 

1.3. 
L3 
1.3 
1.3 
1.4 

1.4 
1.3 
1.4 
1.4 
L4 

1.5 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.4 
L4 
1.4 

1.4 

L4 
1.4 

7.9 
7.2 
6.8 
6.6 
6.5 

6.5 
6.6 
6.4 
6.2 
6.3 

6.4 
6.2 
5.9 
5.7 
6.6 

5.4 
5.2 
6.2 
5.0 
5.0 

5.1 
5w6 
5.6 
5.6 
5.4 

5,3 
5.2 
5.2 
5.4 
5.7 

6.1 

6.6 
6.8 
6.8 
6.8 

6.6 
6.6 
6.1 
6.7 
5.4 

6.1 
4.9 
4.7 
4.6 
4.4 

4.2 
4.1 
4.0 
3.9 
3.8 

3.9 
4.1 
4.8 
6.3 
5.4 

5.4 
6,4 
5.4 
5.2 
6.1 
5.1 

5.3 
6.7 
6.2 
6.0 
7.5 

ia2 

13.2 
15.1 
15.7 
16.1 

15.9 
14.3 
13.0 
12.4 
10.5 

9.0 
&2 
7.6 
7.0 
6.5 

6.2 
5.9 
5.7 
6.5 
5.4 

5.3 
6.5 
5.5 
5.6 
5.6 

5.5 
6.4 
S.0 
4.8 
4.6 

4.6 
4.4 
4.4 

4.7 
6.0 

5.0 
4-9 
4.7 
4.5 
4.4 

A.f 
4.3 
4.2 
4.0 
3.9 

8.8 
3.7 
3.6 
3.6 
3.5 

3.6 
3.6 
3.6 
3.4 
3,3 
3.1 

1.0 
3.0 
10 
2.9 
2.8 

X7 
2.6 
2.6 
2.7 
2.8 

2.7 
2.6 
2.7 
2.6 
2.6 

2.5 
2.5 
X5 
2.4 
2.4 

2.3 
2.4 
2.4 
2.3 
Z4 

2.3 
2.2 
2.2 
2.1 
2.1 

2.1 

2      

2.1 

3 

2.1 

4      

1 

24 

€     - 

2.2 

6    

1 

11 

7 

i 

22 

8 

2  S 

9 

2.3 

10 

2.5 

11 

1 

l« 

12 

2  5 

13 

4.8 

5.7 

6.0 

4.4 

4.0 

3.8 

3.5 

,      ^« 

6.6 

6.3 

9.2 

10.6 

12.0 

13.2 

13.0 

12.2 

10  0 

24 

14 

24 

15 

2.4 

16 

IS 

17 

2.3 

18 

23 

19 

23 

20 

12 

21 

21 

22 

2  1 

23 

20 

24 

L9 

25 

L9 

28 

19 

27 

IS 

28 

L7 

29 

1.7 

80 

9.8 
8.8 

l.» 

31 

DES  MODTZS  RIVER  AT  OTTTmWA.  IOWA. 

Location. — ^At  Market  Street  Bridge,  Ottumwa,  Wapello  County.  No  laige  tribu- 
tary within  several  miles  up  or  down  stream. 

Drainage  area. — 13,200  square  miles  (measured  on  map  issued  by  the  United  States 
Geological  Survey;  scale,  1  to  500,000). 

Records  available. — Fragmentary  high-water  observations  1902-1916;  daily  recorda 
March  29  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge.  Staff  gage  painted 
on  northeast  face  of  north  pier  used  prior  to  August  2,  1917. 

Discharge  measurements. — ^Made  from  Vine  Street  Bridge  about  1,500  feet  below 

gage- 
Channel  and  control. — Channel  probably  fairly  permanent. 
Extremes  op  discharge. — ^Maximum  stage  recorded  during  the  year,  16.5  feet  June 
11;  minimum  stage  recorded,  1.5  feet  September  25-30. 

Maximum  discharge  since  1850  and  probably  in  the  last  century  occurred  May 
31,  1903,  and  exceeded  100,000  second-feet. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Cooperation. — Gage-height  record  obtained  by  the  United  States  Weather  Bureau. 
Data  inadetjuate  for  determination  of  discharge. 

Discharge  meamrements  of  Des  Moines  River  at  Ottumwa,  Iowa,  for  the  period  SepL  18, 

1914,  to  Sept,  SO,  1917, 


Date. 

Madeby- 

Oaee 
he@it. 

Dis- 
charge. 

Date. 

Made  by- 

Oai^ 
height. 

Db- 
oharge. 

1914. 
Sept.  18 

Bototer  and  Davis. 

A.  Davis. 

Feet. 
10.60 

16.  W 

8ec.-ft. 
24,400 

50,300 

1917. 
June  29 

AUR,      1 

Sept.    6 

Bolster  and  Herlofson. . 
C.  Herlofson     

Fert, 
5.33 
2.60 
4.48 

8.07D 
1,960 

1915. 
June    1 

do 

«,aoi) 
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Daibf  gage  height,  in  feet,  of  Des  Moint»  River  at  Ottumwa,  Iowa,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Mar. 

Apr. 

May. 

Aug. 

Sept. 

Day. 

Mar. 

Apr. 

May. 

June. 

Aug. 

Sept. 

1 

8.3 
7.1 
6.5 
6.1 
6.0 

&.8 
5.3 
5w3 
5.3 
5.3 

5.2 
5.2 
6.1 
5.1 

7.6 
7.5 
6.5 
7.6 
8.3 

7.5 
7.7 
6.0 
6.2 
5.6 

5.5 
5.3 
6.2 
5.1 
5.0 

4.7 
6.5 
8.9 
8.4 

ia7 

11.7 
13.3 
13.8 
13.9 
16.0 

16.5 
15.6 
16.2 
15.6 
14.6 

2.6 
2.6 
2.5 
2.5 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

L7 
L6 
L6 
1.6 
L6 

J.0 
5.0 

4.8 
8.8 
2.8 

2.4 
2.3 
2.8 
2.3 
2.2, 

16 

5.1 
5.1 
5.0 
4.9 

4.8 

4.8 
4.7 
4.7 
4.9 
6.0 

4.9 
4.9 
4.9 
5.0 
5.8 

4.9 

4.8 
4.7 
4-6 
4.5 

4.4 

4.6 
4.7 
4.5 
4.7 

4.8 
4.8 
4-7 
4.7 
4.7 
4.7 

13.5 
12. 5 
8.5 
8.3 
7.1 

6.7 
6.3 
5.9 
6.6 
5.3 

5.1 
4.9 
5.5 
5.3 
5.3 

2.1 
2.1 
2.0 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 

L7 
1.7 

2.1 

2 

17 

2.1 

3 

18 

2.1 

4 

19 

2.0 

5 

20 

2.0 

6 

21 

1.8 

7 

1.8 

8 

23 

1.6 

9 

24 

1.6 

10 

26 

1.5 

a 

26 

1.5 

12 

27 

1.5 

13... 

28 

9.9 
10  3 
10.1 

9.3 

1.5 

U 

29 

1.5 

15 

5.1 

30 

L5 

31 

DES  MOnrSS  BIVSB  at  KS0SAT7QT7A,  IOWA. 

Location. — In  sec.  36,  T.  69  N.,  R.  10  W.,  at  county  bridge,  Eeoeauqua,  Van  Buren 
County,  a  quarter  of  a  mile  above  old  dam  site  and  Government  locks.  No  large 
tributary  enters  Des  Moines  River  for  several  miles  up  or  down  stream. 

Drainage  abba. — ^At  gaging  station,  13,900  square  miles;  at  mouth,  14,300  square 
miles  (revised  measurements  made  from  map  issued  by  United  States  Geological 
Survey;  scale,  1  to  500,000). 

Records  available.— May  30,  1903,  to  July  21,  1906;  April  5  to  December  31,  1910 
(United  States  Engineer  Corps);  August  3,  1911,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  upstream  handrail  of  bridge;  read  by  Frank  Schrecken- 
gast. 

DiacHABOE  MBASUBEMBNTS. — ^Made  from  bridge  to  which  gage  is  attached. 

Channel  and  contbol. — Channel  shifts  considerably  at  flood  stages.  Control  is  a 
gravel  riffle  about  one-fourth  mile  below  gage. 

ExTBEMEs  of  DI8CHABOE. — ^Maximum  stage  recorded  during  year,  18.45  feet  June  14 
(discharge,  60,500  second-feet);  minimum  stage  recorded,  0.10  foot,  several  days 
in  October  (discharge,  330  second-feet). 

Maximum  stage  since  1850  and  probably  in  the  last  century,  27.9  feet  June  1, 
1903  (discharge,  97,000  second-feet);  maximum  stage  June  1,  1851,  about  24  feet 
(discharge,  about  80,000  second-feet). 

1903-1917:  Minimum  stage  recorded,  zero,  August  28  to  September  6,  1911 
(discharge,  160  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

AocuBACT. — Stage-discharge  relation  fairly  permanent  for  low  and  medium  stages. 
Two  fairiy  well  defined  rating  curves  were  used.  Gage  read  once  daily  to  half- 
tenths.  Stage-dischaige  relation  affected  by  ice  December  13  to  March  9;  dis- 
charge estimated  from  observer's  notes  and  weather  records.  Open-water  records 
good;  winter  records  roughly  approximate. 

Discharge  meanremenU  of  Des  Moines  River  at  Keosauqwif  Iowa,  during  the  year  ending 

Sept,  SO,  1917. 


Data. 

Made  by- 

Gage 
height. 

Dls- 
diarge. 

Not.   8 

HerloCaan  and  Barber     

Feet. 

0.38 
8.54 
1.02 

Sec-ft. 
630 

June  30 

Bolster  and  Herlof  son 

8,280 

Aug.    2 

2,030 

Digitized  by 


Google 


160 


SUKFACE  WATER  SUPPLY,  1917,  PART  V. 


Daily  discharge,  in  seeond-feet,  of  Des  Moines  River  at  Keosauqua,  Iowa,  far  ike  war   f 

ending  Sept.  SO,  1917. 


Day. 


)ct. 

Nov. 

Dec. 

Jan. 

485 

520 

725 

485 

588 

858 

540 

588 

790 

660 

588 

790 

726 

564 

790 

660 

529 

725 

600 

529 

725 

660 

600 

725 

790 

725 

600 

660 

725 

564 

540 

725 

540 

485 

660 

540 

430 

660 

430 

660 

380 

995 

330 

1,220 

401 

330 

790 

888 

725 

430 

725 

380 

725 

330 

790 

300 

330 

790 

830 

858 

330 

925 

430 

858 

430 

790 

540 

790 

485 

790 

518 

660 

540 

660 

540 

Feb. 


Har.     Apr.     Ifay.    June.    Inly. 


Aa&    Sept 


1. 
2 
3 
4. 

5. 

6. 
7. 
8. 
9 
10. 

11. 
12 
13. 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21, 
22. 
23 
24 
25. 

26 
27 
28 
29 
30. 
31. 


350 


500 


600 


1,200 

1,770 
2,300 
3,940 
9,430 
12,300 

11,500 
12,000 
10,900 
9,720 
7,160 

5,600 
7,720 
11,800 
12,900 
17,900 

19,900 
22,000 
24,100 
25,500 
25,200 
22,000 


17,900 
14,100 
11,800 
10,600 
9,430 

8,860 
8,280 
8,280 
8,280 
8,280 

8,000 
8,000 
8,280 
7,720 
7,160 

6,600 
6,600 
6,040 
6,880 
6,040 

5,500 
5,500 
5,500 
6,600 
6,880 

6,600 
6,600 
6,040 
10,000 
14,100 


19,900 
17,200 
12,900 
20,300 
21,300 

18,900 
16,600 
14,100 
11,800 
10,000 


7,720 
7,160 
6,320 
5,770 

4,970 
4,710 
4,190 
3,940 
3,700 

8,460 
12,900 
7,160 

4,  no 

6,600 

6,600 
6,320 
6,040 
6,040 
6,040 
6,600 


5,600 
11.200 
27,700 
27,300 
41,900 

46,700 
41,100 
40,000 
41,500 
45,900 

50,800 
48,900 
55,800 
58,100 
51,200 

37,500 
29,200 
19,200 
16,200 
13,700 

12,100 
10,600 
10,300 
9,430 
8,320 

7,780 
7,240 
10,300 
8,^90 
8,320 


8,050 
7,780 
7,240 
6,700 
5,640 

5.380 
4,880 
4,C30 
4,390 
4,390 

4,390 
4,e30 
4,880 
4,630 
4,390 

4,150 
4,150 
4,150 
4,150 
3,680 

3,440 
3,440 
3,440 
3,010 
8,440 

3,010 
3,220 
8,010 
2,800 
2,700 
2,200 


030 
930 
840 
€30 
930 

930 
930 
630 
760 
670 

670 
€70 
670 
670 
990 

600 
£90 
£00 
500 

500 

600 

420 
420 
590 
600 

500 

420 
420 
340 
270 
190 


i,no 

1,190 
1.110 

i.uo 
i,uo 

1,430 
6,700 
6,1» 

4,ro 

8,G.O 

2,U0 
2,U» 
2,110 
1,9» 
1,60 

!,«) 
1,500 
1,430 
1,430 
1,430 

1.ZQ 
1,190 
1,190 
1,110 
1,190 

1,2?0 
1,110 
1,110 
1,110 
1,110 


Monthly  discharge  of  Des  Moines  River  at  Keosauqua,  Iowa,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  13,900  square  miles.] 


Month. 


Diseharge  in  seoond-feet. 


MaTimnm. 


Mtnimmn- 


Per 
square 
mile. 


Rtm-off 

(depth  in 

Incnes  on 

drainage 

area). 


October 

November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


The  year. 


790 

1,220 

858 


330 
529 


25,500 
17,900 
21,300 
58,100 
8,050 
1,930 
6,700 


5,500 
3,460 
5,500 
2,200 
1,190 
1,110 


490 
725 
454 

400 
882 
9,100 
8,350 
9,450 
26,700 
4,390 
1,620 
1,800 


a035 
.052 
.083 
.089 
.027 
.656 
.600 
.679 

L92 
.316 
.117 
.136 


58,100 


5,330 


a04 
.OSt 
.04 
.Qi 
.OS 
.74 
.67 
.7* 

S.14 
.30 
.13 
.15 


5.n 


BAOOOON  RIVSR  AT  VAK  METER,  IOWA. 

Location.— In  SW.  }  sec.  22,  T.  78  N.,  R.  27  W.,  at  highway  bridge  about  one-third 

mile  from  raikoad  station,  1  mile  below  South  Raccoon  River,  and  30  miles  above 

junctbn  of  Raccoon  River  with  Des  Moines  River. 
Drainage  area. — At  gaging  station,  3,410  square  miles;  at  mouth,  3,590  square 

miles  (measured  on  map  issued  by  United  States  Geological  Survey,  scale  1  to 

500,000). 
Records  available. — ^April  25,  1915,  to  September  30, 1917. 
Gage. — Chain  gage  attached  to  downstream  handrail  of  bridge  about  25  feet  from  right 

end  of  bridge;  read  by  Fred  Vreeland. 
DiscHAROB  measurements. — ^Mado  from  bridge  to  which  gage  is  attached. 
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Chakitkl  akd  control.— Bed  composed  of  suid;  subject  to  change.  River  dmded 
into  two  channels  at  low  and  medium  stages  by  an  island;  water  surface 
slightly  higher  in  the  left  channel  than  in  the  ri^t  at  extreme  low  water;  right 
bank  high  and  not  subject  to  overflow;  left  bank  subject  to  overflow  at  a  stage  of 
about  13  feet.  At  extremely  high  stage  this  overflow  will  extend  for  several 
thousand  feet  beyond  left  end  of  bridge. 

ExTREXEs  OP  DISCHARGE. — MaxJmum  stage  recorded  during  year,  17.5  feet  June  7 
(dischaige,  31,800  second-feet);  minimum  stage,  1.83  feet  October  12  and  17 
(discharge,  64  seomd-feet). 

1915-1917.  Maximum  stage  recorded,  June  7,  1917;  minimum  stage  recorded 
1.8  feet  August  29,  1916  (discharge,  60  second-feet). 

Ice.— Stage-discharge  relation  affected  by  ice  November  14-20  and  December  10  to 
March  19.     Observations  discontinued  December  13  to  March  13. 

AccuRACT. — Stage-discharge  relation  permanent  throughout  year.  Bating  curve 
well  defined  between  155  and  15,000  second-feet.  Gage  read  to  hundredths  once 
daily.  Daily  discharge  ascertained  by  applying  gage  height  to  rating  table; 
estimated  November  14-20  because  of  ice.  Open-water  records  excellent, 
except  those  for  extremely  low  stages,  which  are  fail. 

Dixharge  measuremenU  of  Raccoon  River  at  Van  Meter ^  Iowa,  during  the  year  ending 

Sept.  SO,  2917. 


Date. 


Made  by— 


Oage 
height. 


Dl». 
charge. 


Sot.  10 
hme  28 

ScptU 


C.  ncrlofaon 

Bolster  and  Herlofson 
HerlofBon  and  Clyde. . 


Fed. 
2.41 
5.22 
2.S7 


See.'ft. 
230 
2,860 
457 


Dot/y  discharge,  in  $econd-feet,  of  Raccoon  River  at  Van  Meter,  Iowa,  for  the  year  ending 

Sept.  ip,  1917. 


Day. 

Oct. 

Nov. 

Dee. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

275 
222 
149 
140 
190 

143 
81 
72 
72 
75 

72 
64 
72 
74 
91 

69 
64 
68' 
72 
81  > 

91 
104 

81 

91 
149 

119 
152 
162 
187 
266 
222 

202 
134 
134 
134 
134 

119 
114 
183 
266 
244 

275 
325 
300 

250 

275 
266 
275 
210 
96 

275 
275 
230 
257 
222 

252 
214 
202 

198 
206 

190 
173 
155 
83 

2,290 
1,840 
1,600 
1,210 
1,440 

1,520 
1,600 
1,520 
1,520 
1,680 

1,760 
1680 
1,600 
1,520 
1,210 

1,210 
1,060 
1,060 
1,140 
1,210 

2,110 
2,020 
1,930 
2,380 
1,980 

1,600 
1,440 
1,360 
2,960 
2,980 

8,060 
8;300 
8,400 
8,960 
4,200 

3,960 
8,400 
8,080 
2,580 
2,290 

1,930 
1,680 
1,520 
1,360 
1,210 

1,060 

1,060 

995 

925 

855 

855 

1,930 
8,060 
2,110 
1,760 

1,520 
1,360 
1,210 
1,140 
1,140 
1,360 

1,520 
1,930 

2,  am 

2,880 
6,400 

12,000 
81  800 
14,300 
15,600 
28,000 

15,400 
11,200 
14,300 
10,200 
6,680 

4,810 
3,300 
3,300 
2,880 
2,380 

2,200 
1,930 
1,840 
1,680 
1,520 

1,440 
1,360 
2,200 
2  480 
2,200 

1,840 
1,520 
1,280 
1,140 
1,060 

995 
995 
855 
855 
925 

996 

855 
855 
790 
725 

725 
822 
725 
660 
565 

635 
480 
628 
1,280 
995 

092 
595 
508 
452 
400 
350 

375 
350 
350 
400 
375 

350 
325 
300 
350 
425 

875 
325 
375 
350 
300 

300 
325 
275 
262 
252 

218 
252 
325 
300 
275 

198 
101 
239 
236 
180 
172 

140 

2 

116 

J 

107 

4 

2.580 
1,280 

660 

5 

* 

790 

i 

995 

J 

995 

10 

1,060 
758 

11 

u.... 

1 

565 

n 

1  • 

425 

14 , 

325 

U 

325 

B 

1 

266 

17 

I 

375 

IH 

325 

U 

275 

3) 

4,320 

4,810 
6,680 
9,540 
7,260 
7,700 

8,000 
8,450 
8,000 
6,400 
3,620 
2,680 

266 

21 

206 

2 

149 

23....:: 

155 

H...     

210 

25 

190 

»... 

187 

s 

172 

a ...  

149 

» :*" : 

190 

» 

172 

31 

96719*'— 10— wsp  45f) 11 
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Montklif  discharge  of  Rouxoon  River  at  Van  Meter,  Iowa,  for  the  year  ending  8epL  SO, 

.    1917. 
prainage  area,  3,410  square  miles.] 


IfdHth. 


Discharge  in  seooad-feet. 


Maximum. 


ICinimom. 


Per 

square 

mile. 


ROD-Qff 

"  in 


drainage 
area). 


October 

November 

December  1-9. 
March  20-31.. 

April 

MSy 

June 

July 

August 

September.... 


275 

325 

252 

9,540 

2,980 

4,200 

81,800 

1,840 

425 

2,580 


64 

95 

83 

2,680 

1,060 

855 

1,360 

480 

101 

107 


122 

223 

186 

6,460 

1,680 

2,040 

7,000 

842 

298 

480 


a036 
.065 
.055 

L89 
.498 
.600 

2.05 
.247 
.087 
.141 


act 

.07 
.08 

,n 

.55 

.09 
2.9 
.30 
.10 
.16 


ILIJHOIS  BIVZR  AT  PEORIA.  ILL. 

Location. — In  sec.  2,  T.  8  N.,  R.  8  E.,  at  foot  of  Grant  Street,  Peoria,  Peoria  County, 
about  3)  miles  above  station  formerly  maintained  at  Peoria  &  Pekin  Union 
Bailroad  bridge  and  4)  milee  above  mouth  of  Kickapoo  Creek. 

Drainage  area. — Not  measured. 

Records  available  .—March  8, 1910,  to  September  30, 1917;  also  March  10, 1903,  to 
July  21, 1906,  for  station  at  Peoria  &  Pekin  Union  Railroad  bridge. 

Gaoe. — ^Vertical  staff  gage  attached  to  wooden  pile;  read  by  employee  of  United 
States  Army  Engineers. 

Discharge  measurements. — Made  from  downstream  side  of  Lower  Free  bridge, 
about  2  miles  below  gage. 

Channel  and  control. — Bed  of  river,  which  forms  control  for  medium  and  high 
stages,  is  mud  and  may  shift.  Dam  at  Copperas  Creek  probably  forms  control  for 
lowest  stages;  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  18.4  feet  June 
15-17  (discharge,  34,800  second-feet);  minimum  stage,  10.0  feet  October  1-4,  7-8, 
10-18,  and  20  (discharge,  10,000  second-feet). 

1910-1917:  Maximum  stage  recorded,  23.2  feet  January  25, 1916  (discharge  not 
determined  because  of  backwater  from  ice);  maximum  open- water  stage  recorded, 
22.4  feet  March  30  to  April  2,  1913  (discharge,  55,000  second-feet);  minimum 
stage,  8.0  feet  December  14,  1910  (discharge,  7,250  second-feet). 

The  highest  known  flood  occurred  in  1844,  when  a  stage  of  about  26.6  feet  on 
the  present  gage  was  reached. 

Regulation. — The  flow  at  this  station  includes  the  water  diverted  from  Lake  Mchi- 
gan  through  the  Chicago  Drainage  canal. 

Accuracy. — Stage-discharge  relation  practically  permanent;  seriously  affected  by  ice 
during  the  winters.  Rating  curve  well-defined  between  11,000  and  40,000 
second-feet  and  iairly  well  defined  beyond  these  limits.  Gage  read  to  half- 
tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily  gage  height 
to  rating  table.    Records  good  for  open- water  periods;  poor  for  winter  periods. 

Cooperation. — Gage-height  records  furnished  by  the  United  States  Engineer  Corps. 

Discharge  Tneasurements  of  Illinois  River  at  Peoria^  III.,  during  the  years  ending  SepL 

SO,  1916-17. 


Date. 


1016. 
June  27 
Aug.  22 


Made  by— 


W.  O 
H.C. 


Hoyt 

Beckman. 


Gage        Dis- 
height.    charge. 


Feet. 
17,45 
ILIO 


aee.-ft. 
30,700 
11,900 


Date. 


1917. 
Mar.  31 
July  30 


Made  by- 


H.  C.  Beckman . 
do 


Oage      Di9- 
hei^  chaige. 


FeeL 
15.03 
12.67 


20,300 
14,700 
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Useharge,  in  second-feet,  oflUinoia  River  at  Peoria,  IU,,for  the  years  ending  Sept, 

SO,  1910-1917, 


Oct. 


Nov. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


8,880 
8,880 
8,880 
8,880 
8,880 

9,160 
8,880 
9,020 
9,ld0 

9,ieo 

9,160 
9,160 
9,300 
9,300 
9,160 

9,160 
9,160 

9,oao 

8,880 
8,880 

8,880 
8,600 
8,740 
8,600 
8,600 

8,600 
8.600 
8,400 
8,600 
8,320 

8,3aoi. 


8,330 
8,320 
8,320 
8,320 
8,330 

8,320 
8,180 
8,330 
8,180 
8,320 

8,180 
8,180 
8,180 
8,180' 
8,180 

l:^ 

8,180 
8,180 
8,040 

8,040 
8,040 
8,040 
8,040 
8,040 

8,040 
8,040 
8,180 
8,040 
8,040 


8,aio 

7,90 

7, 7Tn 

7,77(1 
7,770 

7,770 
7,770' 
7,770, 
7,6-101 
7,5101 

7,510 
7,5101 
7,3bO 


7,250 


9,500 


7, 2-j(t' 
I 


12,700 


12,600 


12,500 
13,400 

16,000 
16,400 
17,800 
19,000 
19,600 

20,300 
20,200 
20,200 
19,600 
19,000 

19,000 
19,000 
18,400 


26,900 
29,000 
30,300 

30,800 
31,200 
31,200 
31,200 
30,300 

29,800 
29,400 
28,500 
27,700 
25,900 

26,500 
26,100 
25,300 
21,500 
23,700 

23,300 
22,100 
21,700 
20,800 
20,200 
19,900 


17,800 
17,200 
17,200 
16,900 
16,400 

16,200 
15,800 
15,400 
15,000 
15,000 

14,400 
15,000 
14,600 
14,200 
14,600 

14,600 
14,200 
14,400 
14,200 
14,000 

13,800 
13,800 
13,400 
13.000 
12,500 

12.100 
11,800 
12,300 
12,100 
11,900 
ll,800l 


19,600 
19,000 
18,400 
17,800 
17,200 

17,800 
16,900 
16,400 
16,200 
15,800 

15,000 
15,800 
15,000 
14,600 
14,200 

14,200 
13,800 
14,200 
14,200 
14,000 

13,800 
13, — 
13,800 
13,800 
13,800 

14,200 
14,200 
14,200 
14,600 
15,400 


16,200 
17,200 
18,400 
19,600 
21,100 

22,500 
23,700 
23,700 
22,900 
22,900 

22,900 

22,100 
21,400 
20,800 
20,200 

19,900 
19,000 
19,000 
18,700 
18,400 

18,100 
17,500 
17,800 
17,800 
17,800 

17,800 
18,400 
18,400 
19,000 
19,300 
19,600 


19,600 
19,600 
19,600 
19,600 
19,600 

19,000 
19,000 
18,700 
18,400 
18,100 

17,500 
17,200 
16,600 
16,200 
15,800 

15,600 
15,000 
14,600 
14,400 
14,200 

13,800 
13,400 
13,000 
12,700 
12,300 

12,100 
11,900 
11,600 
11,600 
11,400 


11,600 
11,400 
11,600 
11,400 
11,300 

11,100 
11,900 
12,300 
12,700 
13,000 

13,200 
13,400 
13,400 
13,800 
13,400 

13,600 
14,000 
14,000 
14,400 
14,800 

15^000 
15,000 
15,000 
15,000 
15,000 

14,600 
14,400 
14,200 
14,200 
14,200 


14,000 
14,000 
14,000 
14,200 
14,200 

14,200 
14,200 
14,200 
14,200 
13,600 

13,200 
13,200 
13,200 
12,S00 
12,300 

11,900 
11,600 
11,400 
10,900 
11,300 

11,300 
11,100 
11,100 
11,400 
11,600 

11,900 
11,900 
11,900 
11,900 
11,800 
11,8001 


11,400 
11,400 
11,300 
11,300 
11,300 

11,100 
10,900 
10,800 
10,600 
10,400 

10,300 
10,300 
10,300 
10,200 
10,000 

9,720 
9,720 
9,720 
9,720 
9,720 

9,580 
9,440 
9,440 
9,720 
9,720 

9,720 
9,720 
9,720 
9,720 
9,720 


11,300 
11,100 
10,900 
10,800 
10,600 

10,400 
10.300 
10,000 
9,860 
9,860 

9,720 
9,580 
9,440 
9,300 
9,300 

9,300 
9,300 
9,160 
9,160 
9,160 

9,160 
9,160 
9,300 
9,160 
9,160 

9,160 
9,160 
8,880 
8,880 
8,600 
8,600 


9,440 
9,300 
9,160 
9,160 
9,160 

9,020 
8,880 
8,740 
8,460 
8,740 

8,600 
8,880 
8,880 
8,740 
8,600 

8,740 
8,600 
8,460 
8,320 
8,460 

8,460 
8,320 
8,320 
8,320 
8,320 

8,320 
8,320 
8,320 
8,180 
8,180 
8,180l 


8,460 
8,460 
8,320 
8,320 
8,320 

8,320 
8,040 
7,900 
7,770 
7,770 

7,770 
7,770 
7,770 
7,770 
7,510 

7,640 
7,770 
8,040 
8,040 
7,770 

7,770 
7,770 
7,770 
7,770 
7,640 

8,040 
8,040 
8,040 
8,040 
8,  (MO 
8,040 


8,320 
8,320 
8,320 
8,320 
8,320 

8,320 
8,320 
8,320 
8,320 
8,180 


8,040 
8.010 
7,900 
7,900 
7,900 

8,180 
8,320 
8,600 
9,020 
9,020 

8,880 
8,880 
9,160 
9,160 
9,020 

9,020 
8,880 
8,880 
9,020 

8,880 


8,880 
8,880 
8,740 
8,880 

8,740 
8,880 
8,880 
8,880 
8,880 


8,040 
8,040 
8,180 
8,040 
8,010 


9,860 
10,300 
10,600 
10,900 
11,600 


Digitized  by 


Google 


164 


SURFACE  WATER  SUPPLY,  1917,  PART  V. 


Daily  discharge^  in  second-feet,  of  Illinois  River  at  Peoria^  III.,  for  the  years  ending 
Sept.  SO,  /9/(>-i9i7— Continued. 


Day. 


1. 

2.. 
3.. 

4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 

n.. 

15.. 

Ifi.. 
17.. 
18.. 
19., 
20.. 

21.. 
22.. 

2:j., 

24., 

25., 

26., 
27. 
2». 
29. 
30. 
31. 


1911-12. 


1912-13. 


8., 
9. 
10., 

U. 
12. 
13. 
U. 


16.. 
17.. 
18.. 
19.. 
^.. 

21.. 
22.. 
23.. 
24.. 
25.. 

2»K. 

27., 
28., 
29. 
30.. 
31.. 


Oct. 


10,000 
10.000 
10,000 
10, 000 
10,000 

9,8fi0 

9,H(iO 
9.720 
9,Sti0 
10,000 

10,000 
10,-100 

10.  r»oo 

10,  HOO 
15 10,800 


16,400 
17,800 
18,100 
18,700 
19,900 

20,200 
21,400 
21,400 

21,100 
20,800 

20,800 
20,5(X> 
20. 200 
19, 600 
19,000 

18,400 

18, 400 
18,  KK) 
18,  40() 
18,400 

18,100 
17,R»0 
17,200 
17,500 
17,200 

17,900 
17,800 
17,800 
17,500 
17,200 
17,200 


10,900 

10,f*00 
11,100 
11,300 
11,300 

11,300 

n,.soo 

11.900 

1 1 ,  'too 

11,900 

11,900 
11.900 
1 1 ,  WKl 

ii.tyx) 

11,900 
12,100' 


Nov. 


16,600 
16,000 
10,2iK) 
16,000 
15,800 

15,800 

15,800 
15,600 
15,400 
15,400 

15,200 

15,000 
15,  (WO 
16,200 
17,500 

18,400 

18, 400 
19,000 
19,1*00 
20,800 

22,100 
22.100 
22,900 
2:i,300 
22,900 

22,900 
22,:'00 
22, 500 
22,  m^ 
21,400 


12,300 
12, 100 
11.900 
II.MJO 
11,800 

12,300 
12,71)0 
12.  7(N) 
13,0tX> 
13,200 

13,400 
13,800 
14,600 
14,600 
14,600 

14,600 
14,800 

15,000 
15,0f)0 
14,800 

14,800 
14,600 

14,600 
15,0(X> 
14,600 

14,400 

11,400 
14,2(K) 
14,000 
13,800 


Dec. 


21,100 
21,100 
21,400 
20,.>00 

19,900 

19,600 
19,300 

19,000 
18,700 
18,400 

18,400 

19,000 
19,600 
19,900 
19,900 

20,200 

20,200 
20,200 
20,200 
20,200 

19,600 

19.600 
19,600 
20,200 
20,800 


20,100 


Jan. 


Feb. 


16,700 


14,200 


12,500 


11.000 


12,500 


14,000 
13,400 
13,400 
13.400 
13,400 

13,200 

12,800 
13,400 
12. 700; 
12,300 

12,800 
12,  .500 
12, 300 
11,900 
11,900 

11,900 
12,100 

12.300 
12,. 300 
12,100 

12,100 

11,900 
11,800 
11,400 
11,300 

11,300 

U ,  300 
11,100 
10,900 
10.900 
10,900 


10,100 


10,300 


21,200 
20,500 
20,200 
19,900 
19,600 


16,700 


16,200 
16,900 

19,000 
19,300 
19,300 

19,000 
19,000 
18,400 


Mar. 


12,700 
12, 700 
14,600 
16,900 
21,400 

26,900 
30,300 
31,200 
33,000 
33,000 

33,900 

35,800 
37,800 
39,800 
41,300 
41,800 


15,900 


19,000 
21.100 
22,500 
2:1,300 

24,900 

26,500 

27,300 
2t>,500 

26,  .500 
26,100 

27,700 

27,  .300 

28,100 
29.S0O 
34,800 

39,800 
44,800 

4.8.800 
51.S00 
55,000 
65,000' 


Apr. 


42,800 
42,800 
42,800 
42,800 
42,300 

41,800 
41,800 
40,300 
as.  800 
38,800 

37,800 
3o,300 
35,300 
33,900 
32,600 

32,100 
32,100 
31,200 
29,400 
29,400 

29,400 
29,800 
29,800 
29,400 
29,400 

26,900 

28,500 
28,100 
29,000 
27,700 


55,000 
55,000 

53,900 
52,800 
52,300 

51,800 

50,800 
49,800 
49,800 
49,300 

48,800 
50,300 
50,800 
50,800 
49,800 

48,300 

46,800 
44,800 
43,300 
40,800 

37,800 

3.5,800 
33,400 
32,100 
31,200 

29,800 

28,500 
27, 300 
25,300 
24,100 


May. 


26,900 
2S,500 
30,300 
31,200 
32,100 

33,000 
33,000 
32,100 
31.600 
30,300 

29,400 

29,800 
28,100 
28,500 
28,100 

29,800 
30,300 
29,800 
30,300 
28,500 

28,500 
27,300 

26,100 
26.100 
25,300 

23,700 

22,100 
21,400 
22,100 
20,800 
20,200 


22,900 
21,700 

20.800 
19,900 
19,600 

18,700 
18,100 

17,800 
17,.S00 
17,200 

16,600 

16,200 
16,000 
16.200 
15,800 

15,800 
15,800 
16.200 
16,200 
15,800 

15,800 
16.600 

18,400 
19,«i00 
20,500 

20,800 
21.400 
22,100 
24,100 
25,300 
25,300l, 


Jane.  July. 


19,900 
19,300 
18,700 
18,700 
18,400 

17,800 
17,500 
16,600 
16,200 
15,800 

15,400 
15,000 
15,000 
14,600 
14,200 

14,200 
14,400 
14,400 
14,200 
14,200 

14,200 
14,200 
14,200 
14,000 
13,800 

13,400 
13.400 
13,000 
12,700 
12,300 


25,700 
25,300 

25,300 
24,5(KI 
23,300 

22,500 
22,900 

22,100 
20,800 
20,200 

19,600 
19,000 
18,400 

17,800 
17,200 

16,900 
16,600 
16,400 
16,000 
15,600 


15,400  10, 

15,400  10 

15,200  lO: 

15,000  10 

14,000  10, 

14,600  10, 

14,600  10 
14,400 
14,200 
13,800 


300 
900 
900 
800 
600 

600 
400 
300 
900 
100 

300 

100 
900 
900 
300 

300 

900 
900 
900 
900 

800 
100 
900 

soo 

800 

800 

800 
600 
GOO 
600 
600 


600 
400 
200 

700 
700 

700 
300 
100 

900 
900 

800 
300 
300 
100 
900 

900 
300 

3lX> 
30t> 
100 


Aug. 


11.000 
U.dOQ 
11. SOO 
11,000 
11,000 

11,000 
11.400 
11,400 
U.iOO 
11,800 

11,300 
11.300 
11.300 
11,100 
11,100 

11,300 
11.900 
11,300 
11.300 
11,100 


300 

300 
300 
300 

TOO 

OOO 

an 

800 
900 

TOO 
500 


200 
000 


900 


790 


060 
720 


10,OQQ 

10,000 

10." 

10,000 

10,300 

10,300 

10.400 
lO.OOG 
lO.OOG 
10,000 


900  10. 800 

800    10,  BOO 
(JCO   10. 000 

im  10. 800 

10,600 


GOO 


600  10. 
400  10,000 
300  10.  MO 
300  10,300 
300  10. 
200110, 


Sepl- 


12,300 
12,100 
11,  W) 
11,800 
U,OQO 

11,000 
11,400 
11,300 
11,300 
10,000 

10,900 
10,800 
10.600 
10,600 
10,800 

10,000 
10,000 
10,400 
10,300 
10,200 

10,000 
10,400 
10. 300 
10,300 
10,300 

10,300 
10. 200 
10,300 
10,300 
10,200 


10,000 

10,000 

86d  10. 000 

OOQ|  10. 000 

10,000 


9,800 
9,730 
9,730 
9,730 
9,720 

9.730 
9,860 
9,720 
9,720 
9,730 

9,730 
9,7» 
9,730 
9.730 
9,n0 

9,730 
9,730 
9,730 
9.730 
9,5» 

^,T» 
9,730 
9,730 
9,420 
9,50 
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Daibf  dMnarge,  in  seamd-feet,  of  Illinou  River  at  Peoria,  III,,  for  the  year9  ending 
Sept.  SO,  i9i(>-i917— Continued. 


Day- 


1913-14. 

1 

3 

3 

4 

B 

6 

7 

8... 

9 

10 

11 

13.. 

13 

14 

15 

le 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

37 

28 

39.. 

30 

31 

1914-15. 

1 

3 

3 

4 

£ 

e 

7..... 

« 

» 

» 

u 

18 

IS 

14 

15 

16. 

17 

18 

M 

SO 

31 

32 

S3 

34 

35.... 

28... 

37. 

38 

» 

30 

31... 


Oct. 


9,720 
9,720 
9,580 
9,440 
9,440 

9,580 
9,580 
9,720 
9,720 
9,720 

9,720 
9,580 

9,580 


Nov. 


10,000 
9,860 
9,860 
10,000 
10,000 

10,000 
10,000 
10,200 
10,300 
10,300 

10,000 
9,720 

9,860 


9,580   10,000 
9,720  10,000 


9,860 
10,300 
10,000 
10,000 
10,000 

10,000 
10,000 
10,000 
10,200 
10,200 

10,000 
10,300 
10,0(K» 
10,000 
10,000 
10,000 


9,860 
9,850 
9,860 
9,720 
9,720 

9,720 
9,720 
9,720 
9,580 
9,680 

9,720 
9,580 
9,720 
9,720 
9,720 

10,000 
9,860 
9,860 
9,860 
9,720 

9,860 
9,720 
9,720 
10,000 
9,720 

9,860 
9,720 
9,300 
9,560 
9,580 
9,440l 


10,000 
9,720 
9,720 
9,720 
9,860 

9,580 

9,720 
10,000 
10,000 

9,860 

10,000 

10,000 
10,200 
10,200 
10,200 


9,440 
9,440 

9,580 
9,580 
9,580 

9,580 
9,440 
9,720 
9,440 
9,300 


Bee. 


Jan. 


9,300l 
9,160, 
9,1601 
8,880 
8,880 

9,020 
9,160 
9, 160 
9,160 
9,020 


8,740 


10,300 
10,400 
10,600 
10,600 
10,800 

10,900 
11,300 
11,100 

10,900 
10,800 

10,900 

10,900 
10,900 
10,900 

I0,d00| 
io,eoo; 

10,600j 
10,800, 
10,600| 
10,600 

10,800 
10,600 
10,600 
10,600 
10,800 

10,600 
10,400 
10,300 
10,300 
10,300 
10,300 


9,020 
9,160 
9, 160 
9,300 
9,300 

9,300 
9,160 


8,870 


9,860 


9,240 


Feb. 


9,650 


9,450 


9,340 


8,950 


9,520 


10,000 


9,250 


14,200 


19,800 


20,200 
20,200 
20,500 

20,500 
20,.S0O 
20,500 


Mar. 


10,700 


13,400 
13,400 
14,000 
14,200 
14,600 

14,600 
14,600 
14,600 
14,400 
13,6(X) 

14,000 
14,800 
14,800 
15,000 
15,800 
16,200 


20,200 
19,600 
19,600 
19,300 
19,000 

18,100 
*8, 1(K) 
17,800 
17,200 
16,600 

16,400 
16,200 
16,000 
15,800 
16,600 

15,600 
15,000 
15,000 
15,000 
14,600 

14,600 
14,200 
14,200 
]3,K0O 
13,800 

14,000 
13,  400 
13, 400 
13,  fXK) 
13,000 
12,800 


Apr. 


16,900 

17,800 
19,300 
19,900 
20,800 

21,100 

22,900 
22,600 
2l,7r)0 
21,100 

22,100 
22,100 
22,50<J 
22, 100 
21,700 

21,100 
20, 800 
19,900 
18,7lX) 
19,600 

18,100 
IM,  IIX) 
17,8(10 
17,200 
16, 400 

I6,20f> 
16,200 
15,  S(X) 
15,000 
15,600 


12,500 
12,300 
12,300 
12, 100 
11,800 

11,800 
11,800 
11,400 
11,100 
11,300 

10,900 
11,400 
10,900 

10,  mv) 

10,600 

10,600 
10,600 
10,300 
10,400 
10, 400 

10,300 
10, 3(X) 
10, 30f) 
10,200 
10,2m 

10,200 
9,720 
10, 000 
10,200 
10,200 


May. 


16,400 
15,000 
14,6(K> 
14,400 
14,400 

14,400 

14,000 
14,200 
13,8(X> 
14,200 

13,800 
14,8(X) 
15,  IKX) 
16. 200 
18,4(X> 

19,600 

20,800 
21,400 
21,7(K) 
22,100 

21,400 
21,400 
21.imi 
20,200 
19,600 

19,300 
19,000 
IH,  700 
17,800 
17,8fX) 
17,200 


10,200 
lO,0(Xt 
10,000 
9, 860 
9,720 

9,860 
9,  mi) 
9,  ?20 
9,8«H) 
9,860 

9,720 
9, 720 
9,860 

9,860 

9,720 
9.  T20 
9,720 
9,  720 
9,720 

9,720 
10,300 
10,4m) 
10,(100 
10,400 

11,300 
11,600 
11,600 
13,2(X> 
13,800 
13,800 


June. 


17,200 
16, 600 
16,200 
16,2(X) 
16,400 

15,600 
15, 4(H) 
15,600 
15,40(3 
15,400 

15,400 
15, 200 
14,a)0 
14,600 
14,400 

14,200 

13,8^)0 
13,600 
13,400 
13,000 

12,700 
12, 700 
12,500 
12,300 
12,500 

12,300 
11,9(K) 
11,800 
11,800 
11,600 


14,400 
14,800 
15,200 
15,4f)0 
15,800 

16,000 
16,2(X) 
16,200 
16,4(X1 
16,200 

16,200 
15,8ft0 
15,800 
16, 000 
16,200 

lf>,200 
16,600 
16,400 
16.600 
16,900 

16,600 
16,4rH) 
16,200 
15,K00 
lo,8<X) 

15,600 
15,200 
15,000 
14,8(X) 
H,4(X) 


July, 


11,400 
11,300 

11,3^X) 
11,300 
11,000 

10,900 
10, 900 
10, 8(X) 
10,600 
10,600 

10,300 
10,300 
10,200 
10,200 
10,000 

10,000 
10,000 
10,(X)0 
9, 860 
9,720 

9,5Sa 
9, 440 
9,300 
9, 440 
9,440 

9,440 
9,3W 
9,.*?00 
9, 160 
9,020 
9,020 


14,400 
14,000 
13,800 
13,600 
13,200 

13,000 

12,700 
13,2*^10 
13,000 
13,000 

13,000 
13, 4f)0 
14,2(X) 
15,400 
16,600 

18,100 
19.000 
2'),  200 
20,  S(X) 
21,400 

21,400 
2I,4(X> 
2f>,  SOO 

20,  m\ 
20,200 

19,6(X1 
]9,0(t0 
18,700 
18, 700 
IS, 700 
19,900 


Aug. 


Sept. 


9,160 
9,720 
9,440 
9,580 
9,440 

9,720 

10,  (too 

10.200 
10,000 
10,000 

10,200 
10,000 
10,  (XK) 
10,0(X) 
10,300 

10,300 
10,300 
10,400 
10,300 
10,300 

10,000 
10,000 
10,200 
10,000 
10,200 

10,000 
10,000 
10,000 
9,860 
9,860 


20,200 
19,600 
19,000 
18, 100 
17,800 

16,900 

16,400 
15,800 
15,800 
15,400 

l.'>,800 

15,800 
l.^OOO 
15,600 
16,400 

16,400 
16,600 
17,200 
17,500 
17,200 

17,800 
IS,  ICO 
IS, 100 
IS,  700 
19,000 

IS,  100 
i9,o(:o 

19,r<}0 
19,  (XO 
19,iX>0 
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Daily  ducharge,  in  $econd'feet,  of  Illinois  River  at  Peoria,  III.,  during  the  yean  ending 
Sept.  SO,  1910-lPi7— Continued. 


Day. 


1915-18. 


8.. 
9.. 
10.. 

11.. 
12.. 
13-. 
14.. 
16.. 

16.. 
17-. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
2.5., 

26- 
27. 
28. 

29. 
30. 
31. 


1. 
2-. 
3.. 
4.. 
5.. 

fl.. 
7.. 
8., 
9.. 
10. 

Il- 
ia. 

13- 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28, 
29- 
30. 
31. 


1916-17 


19,300 
19, 0(K) 
19,000 
18,700 
18,700 

18,400 

18,100 
17,800 
17,500 
16,900 

16,000 
16,200 
16,000 
16,000 
15,800 

15,400 

15,200 
l.%000 
li,W¥l 
14,800 


Nov. 


12,700 
12,500 


12,1  (XV 


Dec. 


12, 100 
12,300 


12,5(X)   12,300 


12,700 


12,100   12,700 


10,400  13,000 
11,300  12,700 
ll,400l  12,700 
ll,400l  12,500 
11,300   12,300 


400 
200 
200 
200 
000 
500 


10,000 
10, 0(M» 
10,0(X» 
10,000 
10,200 

10,300 
10, 000 
10,  OCR} 

io,.ioo 

10,000 

10,000 

10,000 
10, 000 
10,0(K1 
10,000 

10,000 
]0,0(MJ 
10,000 
10, 200 
10,000 

10,400 
10, 400 
10,600 
10,900 
10,800 

11,100 
11,300 
ll,30(t 
11,400 
11,600 
11,100 


10,900 

ll,.'iOO 
11,100 
11,  IW 
10,900 


,300 
,300 


Jan. 


14,200 


12,300 
11,900 

11,900 
11,900 
11,900, 


18,800 


300  11,600'! 

300   1],300| 

'    "    11,300 

11,400, 


l^ 
11 
11, 

11,300   11,600' 


n,40o 
ii,r>(X) 

11,600 
11,600 
11,600 

11,600 
11,400 
11,300 
11,900 
11,600 

12,100 
11,900 
11,900 
11,900 
11,900 

11,400 

11,900 
11,900 
11,800, 
11,900 

11,900 
11,900! 
11,900 
11,900 
11,900 

11,400 
11,600 
12,100 
12,300 
12,300 


11,200 


12,300 
12,300 
12,300 
12,  .300 
12,300 

12,300 
ll,9t)0 
12,700 
12,300 
12,700 


12,600 


Feb. 


34,400 


28,200 


37,000 


12,500 


24,600 


12,500 


12,100 


11,700 


Mar. 


22,100 
22,100 

21,100 
20,200 
19,900 

19,300 

1H,700 
19, 000 
17,800 
18,400 

17,800 

17,  .500 
I7,2tl0 
17,2IK) 
16,900 

16,200 

15,800 
l.i,SOO 
l.%S(.Kt 
15,200 

15,400 

16,000 
l.%200 
l.^OOO 
15,000 

16,200 

18,100 
19,900 
23,700 
27,700 
30,300 


^2,300 


12,000 


Apr. 


32,600 
33,900 
34,800 
35,3ftO 
35,300 

35,300 
34,400 

34,400 
32, 100 
30,800 

28,500 

28,500 
27,700 
26,900 
26,100 

24,500 
24,  UK) 
23,300 
22,100 
21,400 

20,800 

20,  .SI  Ml 
20,  SfK) 
19,9(H» 
19,600 

19,600 

19,300 
18,400 
17,800 
17,500 


May. 


17,800 
17,200 
16,900 
16,600 
16,600 

16,200 
16,200 
16,200 
15,800 
15,400 

15,400 
15,600 

15,800 
15,8(K) 
15,800 

16,200 
17,300 
18,700 
19,600 
20,800 

21,400 

21,400 
21 , 700 
22,100 
21,400 

21,100 
21,400 
21,100 
20,800 
20,800 
20,500 


19,900 
20,200 
21,100 


12,500  20,200 


21,700  17,800 
21,100  17,500 


12, 100 
12,300 
12,700 
12,500 

12,700 
13,000 
13,400 
14,800 
16,600 

19,000 
20,200 
22,100 
22,500 
23,300 

I»,300 

22,900 
22,500 
?2,9O0 
21,700 

22,900 

22,900 
22,100 
22,100 
22,100 
21,100 


20,500 
21,700 
21, 100 
20,500 

20,800 
21,100 
21,700 
20,200 
20,200 

19,600 
19,000 
19,000 
19,000 
18,400 

18,400 
18,700 
19,000 
19,000 
18,400 

18,100 

18, 100 
18,100 
17,500 
17,200 


17,500 
17,500 
17,800 

17,500 
17,200 
16,600 
16,600 
16,600 

16,400 
16,2fJ0 
16,000 
15,800 
15,600 


15,200 
14,800 
14,600 
14,000 


June. 


20,200 
20,800 
21, 100 
21,100 
21,100 

21,400 

20,  .STJO 
20, 200 
21,400 
22,900 

25,300 
26,500 
27,700 
27,700 
28,500 

28,100 
28,500 
28,500 
28,500 
27,700 

28,500 
28,500 
29, 400 
30, 300 
30,300 

30,300 

30,  ario 

29,800 
29,000 
28,500 


July. 


28,100 

26,900 
26,500 
25, 700 
24,500 

23,700 
22,fiOO 
22,100 
21,4(X) 
20,800 

19,900 
19,3<>0 
IK, 700 
IS,  1(»0 
17,500 

17,200 
16,600 
16,400 
16,000 
15,800 

15,800 

l.%400 
15, 200 
15,000 
14,800 

14,600 

14,200 
H,2<»0 
13,  MM) 
13,600 
13,400 


Aug. 


13,400 

13,0(M> 
12,700 
12, 3(11 
12,300 

12,100 
11,900 
12,100 
11,900 
11,600 

13,000 
i:^,4O0 

i:i.40o 

12,800 
12,700 

12,700 
12,500 
12,300 
12,300 
12,100 

11,900 

11,800 
11,600 
11,300 
11,300 

11,300 
11,300 

10.  '.100 
10,  .soo 
10,600 
10,600 


14,400 
14,200 
14,600 
14,600 
15,400 

16,400 
16,600 
18, 700 
20,800 
22,900  16,600 


24,500 
26,900 
30,300 
33,000 
34,800 


34,800 
34,800 
a3,400 
33,000 


15,400 
15,400 
15,200 
15,000 
14;600  32;i00|  15,000 


14,200 
14,6(X) 
13,800 
13,800 
13,800 

13,800 
13,800 
14,200 
13,800 

13,800 
14,000 


30,300 
29,400 
27,700 
26,900 
25,300 

24,100 

23,700 
22,500 
22,100 

20,800 


20,200 
20,200 
19,600 
19,300 
18,700 

18,100 

17,800 
17,200 
16,900 


15,800 
16,000 
16,000 
15,800 
15,600 


15,000 
14,800 
14,800 
14,800 
14,800 

15,000 
15,000 
15,  (W 
14,800 
14,800 
14,800 


14,600 
14,600 
14,200 
14,200 
13,800 

13,600 
13,400 
13, 400 
13,4<W 
13,400 

13,000 
13,000 

12,8*:)0 
12,J«0 
12,700 

12,700 
12,700 
12.300 
12,100 
11,900 

11,900 
12,300 
11,900 
11,900 
11,900 

11,600 
11,300 
11,800 
ll,80rj 
11,600 
11,600 


Sept. 


10,600 
10,600 
10,  a» 
io,2ne 
10,000 

10.100 
10,300 
K),«)0 
10,300 
10,300 

10,  »0 

10,300 

io,ano 

10,309 
10,400 

10,300 
10,100 

ie,4O0 
]i»,aoo 
Ki^aoo 

10,300 

10, 3W 
10,20r) 

io,a(» 

10,000 

10,000 
9,ffi3 

10,  av 
io,aoo 
io,aQo 


ll,flOO 
ll,9no 
11,61 0 
11,600 
11,600 

11,601 

12,3(0 
12,301 
l^Mfl 

11,901 
ll>i 

n\m 

11,«C0 

n\vM 

ll,90g 
11,800 
11,900 
U,000 
U^OQO 

I1,MI 

ii,«r« 

11608 
U,100 
11,100 

11>« 

11,1'« 
n,ioo 

11,300 


Note.— Discharge  for  periods  when  river  was  frozen  o\'er,  estimated  from  gBge  helots,  weather  reoaids, 
and  flow  at  other  stations;  braced  agures  show  the  mean  discharge  for  periods  indicated. 
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M<mMf  diteharge  of  Illinois  River  at  Peoria,  III,,  for  the  years  ending  Sept.  SO,  1910-1917, 


* 

Month. 

Discharge  in  second-feet. 

Mlnltntiin, 

Mean. 

1910. 

81,900 
19.600 
38,700 
10.000 
11.300 
8,4«0 
9.160 

19,900 
13,800 
16.300 
11.400 
8.600 
7.510 
7,900 

20,600 

ADfil 

15,400 

)^                    :           :            

19.700 

jJS::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. :::.... 

15.700 

July 

9.610 

Anrast 

7.950 

8«!»t«iib*r 

8.710 

1910-11. 
Oetober    .                            

9.300 
8,320 
8,040 

8,330 
8.040 

8.880 

Sofwibw 

8,170 

Dicflmber.     .                  

7,440 

hxtOMTy                                            

9,910 

Fahmtry         -    -    -                                   

30.200 
17,800 
15,000 
14,300 
11.400 
9.440 
9.  ICO 
15.800 

15.500 

Ibn*..                                    

11.800 
11,100 
10,900 
9,440 
8,180 
8.040 
8,040 

14.400 

April 

13,400 

^ 

12.600 

jS::;:;::;::::::::::::::::::::::::::::::::. :.:...:.:.: : 

10,200 

July 

8.630 

8,550 

S^rtember 

10,800 

Th*  jeftT                                    

20.200 

10.700 

1911-12. 
October 

21.400 
23,300 

16,400 
15,000 

18,700 

KoTvmbcr                

18,700 

December." 

19,900 

hmur                                                              

14,400 

F.bSry:::::::::::::::::::::::::::::::::::::::::::-:::-. ..•.:. ..-. 

11,500 

MMch... 

41,800 
42,800 
33.000 
19.900 
12,300 
13.200 
12,300 

14,900 
34.400 

April 

26,900, 
20.200 
12,300 
10,900 
11,300 
10,200 

mSj.:::::::::::  :::::::::::::::::::::::::::::::::::. ..:.:.:...: 

27.900 

Jm« 

15,300 

Jaly 

11.500 

Aajtust..                    

11.800 

8^t«Qiber 

10,800 

The  year              

42,800 

10.200 

17.500 

1913-13. 
Oetober 

12.100 
15,000 
14,000 

9,720 
11,CC0 
10.900 

10,900 

NoTembw 

13,800 

D«eember 

12,200 

hmuy 

12,500 

Fibnianr  .          

21,100 
55,000 
55,000 
25,300 
25,700 
13,600 
10.900 
10.000 

17,800 

itaSS^::::::::::::::::::::::::::::::::;:::::::::::::: :.;..:.:: 

27,300 
43,300 

April 

24,100 
15,800 
13,800 
10.200 
9,580 
9.580 

M.V..::: :      ::::::::::::::::::::.::;:::::::..:::::::: 

18,900 
18,400 
11,400 

Jmie 

jaiy..::::         ::::::::::::..:.: :.: : :...:.. 

Amaist 

10,300 

September     

9,770 

The  jear 

55,000 

17.200 

1913-14. 
October 

10,300 
10,300 
11,300 

9,440 
9.580 
10.300 

9,840 

Jfovember 

9.9C0 

December 

10,700 

Uoauj 

9.480 

^ebrowy - 

9.460 

16.200 
22,900 
22,100 
17,300 
11.400 
9,100 
10,400 

12.700 

15.600 
13,800 
11,600 
9.020 
8.320 
9,160 

19,400 
17,600 
14,300 
10,100 
8,810 

uiy..  V": 

3ni..    ;: :*::::::::::::::::::::::: 

jniy..::::: ..     : :   : 

Aqgnst 

September:::::::::::::::::::::::::::::::::.:::::.::::::::::::::::::: 

9,980 

22.900  1           K-.')2n  1        11. MM 

-.  — 

^ 
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Monthly  dMutrge  of  IlKnoi$  Biver  at  Peoria,  III.,  for  the  yean  ending  Sept.  SO, 

1910-1917— Contmued, 


Month. 

*  Discharge  In  second-feet. 

Minimum. 

!'ean. 

1914-15. 
October 

10.000 
9,720 
9,300 

9.300 
8,88J 

9.:iD 

November 

».» 

December 

8.900 

JfiQuary 

ft,  511 

Fe^»mftry , 

]:.«• 

March./. 

ao,aoo 

12,500 
13,800 
16,900 

12,800 
9,720 
9,720 

15,800 

April 1 

10,  m 

Mar..::.::....:.::: :::::::::::::::.:::::::: 

10.100 

June 

14.400  :      islnb 

July 

21,400            12,700          !«.«■ 

Aogust 

35,800            20.500 

»,oai 

September 

20,200 

15.400 

17,500 

The  year , 

35,800 

14.000 

1915-lC. 
October 

19.300 
12,700 
13,000 

12,500 

15.  m 

November 

10,400          ll-6Di 

December 

11 009 

January 

n,m 

February     .         ... 

n,m 

March..'. 

30,300 
35,300 
22,100 

16,000 
17,500 

18.600 

April 

96.  ao 

May...: : : :..: 

15.400          UIM 

June 

30,300           20,200          »,m 
28,100            13,400          n.W 

July 

August 

13,400            10,600          12,1a 

September 

10,600  1            9.860           10.3QB 

The  year 

35.300 

9,«0 

1^50) 

191C-17. 
October 

11,600 
12,300 

10,000 
11,300 

10.4(0 

November 

u.wo 

December 

12.500 

January ' 

12,  W» 

February . . , , - 

11.300 

March 

23,300 
21,700 
17,800 
34,800 
20,200 
14,600 
12,300 

i:.m 

April 

17,2C0 
13,8)0 
14,200 
14.800 
11,300 
11,100 

19.600 

fiSy.:::::::::::.:::.: 

15.500 

June ,  

21.(^0 

July 

U,V» 

August 

12,  :w 

September 

ii.n*) 

The  year 

34,800  1          10,000 

11,  w 

TTAyTfATnCE  BTTSK  AT  MOMSITOS,  HX. 

Location. — In  sec.  24,  T.  31,  N.,  R.  13  E.,  at  highway  bridge  in  Momence,  KanJnkee 
County,  half  a  mile  below  Chicago  &  Eastern  Illinois  Railroad  bridge  and  1 )  mila 
above  Tower  Creek. 

Drainage  area.-^2,340  square  imles. 

Records  available.— February  22,  1905,  to  July  20,  1906;  December  3,  1914,  to 
September  30, 1917. 

Gaqe. — Chain  gage  attached  to  bridge  over  left  channel;  read  by  Oscar  Conrad. 

Discharge  measurements.— Made  from  upstream  side  of  bridge  across  the  two  dum- 
nels  during  medium  and  high  stages,  and  by  wading  during  low  stages. 

Channel  and  control. — Coarse  gravel;  practically  permanent;  river  at  gage  divided 
into  two  channels  by  an  island.  Aquatic  plants  sometimes  grow  in  bed  of  river 
during  summer.  Recent  measurements  show  that  there  has  been  a  change  in 
the  stage-diBchaige  relation  as  expressed  by  the  rating  curve  used  prior  to  July 
20, 1906. 
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EzTBXMBs  OF  DI8CHAHOE. — Maximiiin  stage  recorded  during  year,  6.5  feet  at  5  p.  m., 
January  14  (diachaige  not  determined  because  of  backwater  from  ice);  maximum 
open-water  stage  recorded,  3.5  feet  April  6  and  7  (discharge,  4,372  second-feet); 
minimuTn  stage,  1.67  feet  September  29  and  30  (discharge,  534  second-feet). 

1905-6  and  1915-17:  Maximum  stage  recorded,  7.5  feet  January  21,  1916  (dis- 
diazge  not  determined  because  of  backwater  from  ice);  maximum  open-water 
stage,  6.4  feet  January  22,  1916  (discharge,  estimated  from  extension  of  rating 
curve,  12,600  second-feet).  Minimum  discharge,  360  second-feet,  July  13-20, 
1906. 

AociTRACT. — Stage-dischazge  relation  permanent;  seriously  affected  by  ice  during- 
winter.  Hating  curve  well  defined  below  and  fairly  well  defined  above  3,100 
second-feet.  Gage  read  to  hundredths  twice  daily  imtil  April  30  and  once  daily 
afterwards.  DaUy  discharge  ascertained  by  applying  daily  gage  heights  to  rating 
table.    Open-water  records  good ;  winter  records  roughly  approximate. 

THaduxrge  measuremenU  of  Kankakee  River  at  Momenee,  IlL^  during  the  year  ending 

Sept.  SO,  1917. 

[Hade  by  H.  C.  Beckman.] 


Date. 

A. 

Dis. 
charge. 

Jtmen 

Feet. 
2.15 
1.83 

8te.-ft. 
1  180 

Aiig.li. 

*7B1 

Daily  diachttrge,  in  second-feetf  of  Kankakee  River  at  Momence^  IlL^  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.     Nov.     Dec.     Jan. 


Feb. 


ICar.     Apr. 


Kay.    June.    July.    Aug.    Sept. 


1. 
2. 
Z. 
4. 
5. 

«. 
7. 
8. 
». 
10. 

II. 
12. 
13. 
U. 
15. 

16. 
17. 
W. 
Id. 
». 

21. 
22. 
23. 
K 
25. 

2S. 
27. 
28. 
29 

31. 


960 

1,720 

960 

1,720 

976 

1,720 

975 

i,rio 

945 

1,720 

900 

1,720 

UO 

1,720 

870 

1,620 

930 

l,f.20 

930 

1,630 

945 

1,030 

930 

1,520 

930 

1,520 

900 

1  520 

870 

1,240 

870 

1,240 

900 

1,240 

945 

1,150 

990 

1,150 

i,5ao 

1,150 

1,420 

1,150 

1,420 

1,150 

1,420 

1330 

1,420 

1,420 

1,530 

1,520 

1,520 

1,530 

1,620 

1,520 

1,620 

1,520 

1,620 

1,620 

1,630 

1,720 

1,720 

1,720 

1,830 
1,830 
1,940 
2,160 

2,160 
2,280 
2,280 
2,500 
2,500 

2,620 
2,620 
2  620 
2,630 


1,340 


770  I 


1,150 


570 


1,550 


930 


790 


1,270 


1,620 
1,520 

1,430 
1,420 
1,520 
2,500 
2,960 

2,390 
2,390 
2,390 
2,390 
2,800 

2,390 
2,020 
8,350 
3,100 
2,860 

2,860 
2,740 
2,500 
2,500 
2,500 
2,500 


8,600 
3,350 
8,350 
3,350 
8,350 

4,370 
4,370 
4,110 
4,110 
4,110 

3,850 
8,850 
3,850 
8,850 
3,850 

3,600 
3,600 
8,600 
3,350 
3,350 

3,350 
3,100 
2,980 
2,740 
2,620 

2,620 
2,390 
2,160 
3,350 
3,100 


2,980 
2,860 
2,500 
2,160 
1,940 

1,720 
1,720 
1,620 
1,520 
1,520 

1,520 
1,420 
1,420 
1,420 
1,330 

1,330 
1,330 
1,330 
1,330 
1,520 

1,620 
1,520 
1,520 
1,520 
1,430 

1,420 
1,830 
1,720 
1,720 
1,830 
1,940 


2,160 
2,160 
2,280 
2,280 
2,280 

2,280 
2,390 
2,390 
2,280 
2,280 

2,280 
2,160 
1,940 
1,720 
1,630 

1,530 
1,420 
1,420 
1,420 
1,430 

1,330 
1.240 
1,240 
1,150 
1,150 

1,160 
1,150 

1,070 
1,070 
1,070 


990 
990 
915 
915 
960 

070 
150 
150 
150 
150 

150 
240 
330 
330 
330 

420 
420 
420 
420 
830 

330 
330 
520 
160 
720 

330 
240 
150 
150 
070 
070 


1,070 
990 
990 
045 
900 

728 

714 
714 
687 
674 

661 
648 
622 
622 
622 


609 
609 
596 
590 

683 
583 
622 
635 


600 
600 
756 
687 
609 
609 


609 
583 

570 
570 
570 

570 
546 
674 
635 
600 

590 
583 
583 
583 


570 
558 
558 
558 
558 

546 
546 
558 

546 
546 

546 
546 
546 
534 
534 


Note.— Discharge  Dec.  15  to  Mar.  8  estimated,  because  of  ice,  from  gace  heights,  observer's  notes,  and 
vwther  records.    Braced  figures  show  mean  discharge  lor  i)eriods  indicated. 
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Monthly  discharge  ofKankaku  River  at  Momence,  III. ,  for  the  year  ending  8epL  30^  1917. 
pralnAgo  area,  2,340  square  miles. 


Hooth. 


Discharge  in  secand-fect. 


If  ifgffn^iTn , 


MlnliTiTitn, 


Mean. 


Per 
square 
mile. 


Run-off 

(dentil  in 

inches  oo 

diainasB 

ana). 


October 

November.. 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 


The  year.. 


1,720 
1,720 
2,620 


840 
1,150 


3,350 
4,370 
2,980 
2,390 
2,160 
1,070 
674 


2,160 

1,330 

1,070 

915 

583 

534 


1,160 

1,490 

1,870 

1,100 

704 

2,100 

3,440 

1,700 

1,710 

1,230 

695 

670 


a496 
.637 
.799 
.470 
.301 
.897 

1.47 
.726 
.731 
.538 
.297 
.244 


4,370. 


534 


1,480 


.632 


as7 

.71 
.92 
M 

.31 

1.(0 
1.64 
.84 
.83 
.O 
.M 


&61 


KAHTKAKZE  RIVER  AT  OXTSTSR  PARK.  ILL. 

Location.— In  sec.  19,  T.  32  N.,  R.  10  E.,  at  Wabash  Railroad  bridge  in  Custer  Park, 
Will  County,  about  half  a  mile  above  Horse  Creek  and  15  miles  below  dam  and 
power  plant  at  Kankakee. 

Drainage  area. — 4,870  square  miles. 

Records  available. — November  6,  1914,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  bridge;  read  by  J.  H..  Swords. 

Discharge  measurements. — Made  from  downstream  side  of  bridge. 

Channel  and  control. — Solid  rock  strewn  with  boulders  and  gravel;  right  half  of 
channel  deep,  with  fissures  in  bed;  left  half  shallow.    May  shift  slightly. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.8  feet  Jxme 
9  and  10  (discharge,  15,000  second-feet);  minimum  stage,  5.0  feet  at  5  p.  m. 
September  18  and  19  (discharge,  470  second-feet). 

1915-1917:  Maximum  stage  recorded,  12.6  feet  July  11,  1915  (discharge,  21,300 
second-feet);  minimum  stage,  4.09  feet  November  15,  1914  (discharge  not  deter- 
mined); mean  discharge  for  the  day  estimated  250  second-feet. 

Regulation. — Operation  of  power  plant  at  Kankakee  causes  slight  fluctuation  at 
gage. 

Accuracy. — Stage-discharge  relation  changed  slightly  during  year;  seriously  affected 
by  ice  during  winter.  Rating  curve  used  to  March  12  well  defined  above  1,820 
second-feet  and  fairly  well  defined  between  1,130  and  1,820  second-feet;  extended 
below  1,130  second-feet;  curve  used  after  March  12  well  defined  above  and 
fedrly  well  defined  below  1,820  second-feet.  Gage  read  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.  Records  good  for  medium  and  high  stages  and  fair  for  low  stages  during 
open-water  periods;  winter  records  poor. 

The  following  discharge  measurement  was  made  by  H.  C.  Beckman: 
August  10,  1917:  Gage  height,  6.03  feet;  discharge,  1,840  second-feet. 
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Daily  diidiafe,  in  iecond-feet,  of  Kankakee  River  at  Custer  Park,  lU.,  for  the  year  end- 
ing Sept,  SO,  1917, 


l>ay. 


Oct.     Nov.     Dec     Jan.     Feb.     Mar.     Apr.     Hay.    June.    July.    Aug     Sept. 


1 
2 
3 
4 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
U. 
U. 
14. 
15. 

16, 
17. 
18. 
19. 
20. 

21, 
22. 
23. 
24. 
25, 

26. 
27, 
28, 
29 
30 
31. 


OSS 
1,010 
1,070 
1,070 
1,130 

1,130 
1,130 
1,130 
1,130 
900 

1,010 
1,070 
1,010 
1  010 
1,010 

055 

900 

1,010 

1,010 

1,010 

1,380 
1,520 
1,520 
1,5:X) 
1,600 

1,670 
1,670 
1,600 
1,600 
1,670 
1,670 


1,670 
1,670 
1,670 
1,520 

i,5ao 

1,520 
1,380 
1,380 
1,380 
1,320 

1,450 


1,670 
1,670 
1,670 
1,740 
1,830 

2,060 
2,060 
2,240 
2,460 
2,600 


2,190 


1,670 


1,140 


1,820 


770 


1,670 


1,250 


900 


1,540 


2,500 
5,900 
7,000 

7,290 
7,290 
6,170 
5,640 
5,130 

4,390 
4,390 
4,150 
5,130 
4,880 

5,380 
4,630 
4,150 
3,680 
3,470 
3,270 


390 


8,270 
4,300 
4,630 
4,150 
3,470 

5,640 
12,300 
14,300 
15,000 
15,000 

13,300 
11,600 
10,700 
9,100 
7^000 

5,640 
4,630 
3,910 
3,270 
8,070 

2,600 
2,320 
2,150 
2,060 
1,960 

2,060 
1,960 
1,900 
1,980 
1,980 


2,150 
1,960 
1,740 
1,580 
1,440 

1,800 
1,440 
1,820 
2,150 
2,410 

2,060 
1,740 
1,580 
1,440 
1,360 

1,440 
1,580 
2,320 
2,320 
2,230 


1,440 
1,140 
1,280 
1,140 
1,000 

1,000 
1,280 
1,960 
2,150 
1,740 

1,580 
1,360 
1,210 
1,070 
1,000 

040 
875 
875 
746 
040 


2,060 

745 

1,820 

875 

2,410 

706 

2,690 

040 

2,230 

040 

2,150 

040 

2,150 

040 

2,150 

875 

1  820 

040 

1,820 

1,280 

1,660 

1,660 

1,610 
1,280 
1,140 
1,000 
876 

040 

040 

1,070 

1,440 

1,000 

1,740 
1,510 
1,280 
1,000 
1,000 

810 
875 
588 
611 
745 

1,000 
706 
710 
732 
745 


706 
622 
680 
611 


.  Note.— Discharge  Dec.  11  to  Mar.  12  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  and 
weather  records.     Braced  figures  show  mean  discharge  for  periods  indicated. 

Monthly  discharge  of  Kankakee  River  at  Ctuter  Park,  III.  ,for  the  year  ending  Sept,  SO,  1917, 
[Drainage  area,  4,870  square  miles] 


Month. 


Discharge  in  seoand-feet. 


MATimiifTi- 


October... 
I^eoember. 

rebruary.. 

March. 

Ap! 


iS';: 


June.. 

July 

^Migast 

Sq>tember.. 


1,670 


7,290 
0,720 
2,880 
15,000 
2,690 
3,150 
1,900 


Mintmnin. 


900 


2,880 
1,450 
1,900 
1,360 
706 


Mean. 


1,230 
1,950 
1,470 

930 
3,640 
6,370 
2,160 
5,850 
1,010 
1,150 

048 


Per 
square 
mile. 


0.253 
.400 
.302 
.103 
.747 

1.10 
.444 

1.20 
.302 
.236 
.105 


Run-off 

(depth  in 

Inches  on 

drainage 

area). 


0.20 
.46 
.36 
.20 
.86 

1.28 
.61 

1.34 
.45 
.27 
.22 


DSS  PLAIHSS  RIVER  AT  LEMOKT,  ILL. 

Location. — In  sec.  20,  T.  37  N.,  R.  11  E.,  at  concrete  highway  bridge  at  Stephens 
Street,  about  a  quarter  of  a  mile  north  of  main  section  of  Lemon t,  Cook  County; 
8  nules  above  junction  of  Dee  Plaines  River  and  Chicago  Drainage  Canal. 

Dbjunaqb  area. — ^705  square  miles. 

Records  available. — November  4,  1914,  to  September  30,  1917. 

Gaqb.— Enamel  staff  gage  attached  to  bridge;  read  by  William  Week,  jr. 

DiscHABOB  MEASUREMENTS. — ^Mado  £rom  downstream  side  of  bridge  or  by  wading 
below  dam. 
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Channel  and  control. — ^A  concrete  dam  forming  a  new  control  and  /^l>Anging  the 
former  stage-discharge  relation  was  built  across  the  channel  about  500  feet  below 
the  gage  August  20, 1916;  permanent. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  5.6  feet  at  8  a.m. 
March  19  (discharge,  2,960  second-feet);  minimum  stage,  2.48  feet  October  8, 
10,  11,  and  16,  and  September  5  (dischaige,  9  second-feet). 

1915-1917:  Maximum  stage  recorded,  6.1  feet  January  23,  1916  (dischaige  not 
determined  because  of  backwater  from  ice) ;  maximiun  open-water  stage  recorded, 
5.9  feet  June  10,  1916  (dischaige,  3,380  second-feet);  minimum  dischaige,  3.9 
second-feet  (measured  by  current  meter)  November  26, 1914. 

Accuracy. — Stage-discharge  relation  permanent;  affected  by  ice  during  a  short 
period  in  February.  Rating  curve  well  defined  between  120  and  2,220  second- 
feet.  Gage  read  to  hundredths  twice  daily.  Daily  dischaige  ascertained  by 
applying  mean  daily  gage  hei^t  to  rating  table.  Records  good  except  thoee  f<tf 
very  low  stages,  which  are  fair. 

Discharge  measurements  of  Dcs  Plaines  River  at  Lemont^  III,,  during  the  year  ending 

Sept.  SO,  1917, 


Date. 

Mado  by— 

hd^t. 

charge. 

Dec.    9 

H.  C.  Beckmon  

Feet. 
8.14 

4.ao 

2.86 

Sec-fL 
3«6 

Mar.  15 

0.  J.  Tiinkaus 

1,300 
\S6 

July  U 

IT-  Ct  Beckmiin , , 

Daily  discharge,  in  second-feet,  of  Des  Plaines  River  at  Lemont,  III.,  for  the  year  ending 

.     Sept.  SO,  1917.  j 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

lilar. 

Apr. 

May. 

June. 

July. 

Aug. 

19 

212 

315 

332 

245 

86 

492 

400 

400 

600 

180 

17 

186 

287 

120 

232 

78 

506 

670 

476 

624 

160 

44 

168 

252 

120 

212 

70 

54» 

900 

446 

476 

132 

31 

100 

219 

138 

200 

52 

532 

805 

386 

850 

100 

19 

115 

212 

180 

180 

59 

606 

760 

829 

815 

80 

10 

115 

273 

266 

168 

66 

625 

715 

446 

345 

70 

24 

115 

238 

371 

156 

80 

715 

625 

670 

332 

66 

9 

120 

329 

400 

144 

95 

670 

624 

805 

306 

90 

19 

168 

378 

422 

132 

120 

540 

422 

625 

180 

70 

9 

259 

445 

385 

115 

144 

476 

816 

624 

180 

66 

9 

357 

430 

385 

95 

245 

886 

346 

446 

156 

53 

15 

329 

422 

371 

82 

871 

378 

812 

416 

144 

44 

28 

273 

385 

371 

70 

715 

329 

212 

400 

96 

83 

21 

232 

232 

315 

66 

1,060 

287 

180 

476 

160 

83 

10 

238 

287 

301 

63 

1,250 

280 

166 

760 

180 

38 

9 

168 

357 

245 

58 

1,460 

215 

138 

806 

839 

81 

33 

1G8 

245 

226 

52 

1,630 

219 

120 

626 

480 

33 

19 

156 

245 

212 

61 

2,4C0 

238 

120 

624 

871 

33 

43 

150 

232 

200 

70 

2,830 

246 

120 

415 

829 

38 

24 

108 

212 

200 

78 

1,200 

801 

110 

829 

380 

S3 

100 

156 

193 

200 

87 

1,060 

400 

110 

815 

3S0 

28 

IHO 

132 

1G2 

232 

95 

1,060 

246 

120 

338 

219 

34 

37S 

168 

132 

315 

82 

1,100 

850 

816 

212 

640 

10 

301 

206 

156 

212 

70 

1,460 

430 

•70 

150 

900 

16 

315 

430 

132 

1G8 

82 

1,520 

350 

635 

193 

805 

23 

287 

378 

156 

132 

95 

1,350 

250 

492 

246 

582 

38 

273 

371 

150 

95 

92 

1,150 

308 

8S5 

245 

430 

10 

301 

357 

180 

150 

88 

1,000 

287 

850 

373 

829 

22 

2-17 

313 

212 

1G8 

805 

301 

829 

430 

259 

33 

23< 

315 

232 

200 

670 

806 

815 

476 

245 

33 

2:'j 

200 

258 

510 

329 

212 

10 

1 

Sept. 


1. 
2. 
3. 
4. 
5 

C. 

9. 
10. 

11. 
12. 
13 
14. 
15. 

16. 
17. 

IS. 
19. 
20. 

21 
22 
23 
24 
25 

20. 
27. 
28. 
29 
30 
31 


21; 

*l 
22 
10 
9 

» 
M 
21 

2l| 

22 

22 
23 
23 
22 

38 
23 
17 
17 

38 


10 
10 
10 

ss 

31 
2S 

3» 
10 


NoTF..— DlacharKe  Interpolated  for  Dec.  22  and  every  alternate  day  from  Feb.  11  to  Mar.  10; 
Fob.  1-10,  because  of  ice,  from  gago  heights,  observer's  notes,  and  weather  records. 
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UontUjf  ^imkarge  ofDeB  Plainei  River  at  Lemont,  lU.,  far  the  year  ending  Sept,  SO,  1917 , 
[Dninage  ana,  706  square  mUes.! 


• 

Discharge  in  second-feet 

Ron-ofl 
(depth  in 

Month. 

Mazinmni. 

Ufnfvn^ni, 

Mean. 

Per 
sqaare 
mile. 

Inches  on 
drataiage 

aiea). 

October. 

878 
430 
445 
4C0 
945 
2,830 
715 
900 
806 
900 
ISO 
33 

0 
100 
132 
96 

52 
52 
219 
110 
150 
95 
10 
9 

106 

224 

255 

218 

113 

831 

392 

381 

436 

337 
50.6 
21.2 

also 

.318 
.362 
.352 
.160 
L18 
.556 
.540 
.618 
.478 
.072 
.030 

0.17 

.35 

Dwanber. 

.42 

Ivsaary... 

.41 

Ftbruarr 

.17 

)bnh 

L36 

Awfl ,        

.62 

10^  .... 

.62 

hm, :::::::::::::::::::::::::::::::::::: 

.60 

July 

.55 

.08 

September. 

.03 

The  year 

2,830 

9 

284 

.403 

5.47 

DS8  PLAIHX8  BIVX&  AT  JOLIST,  ILL. 

LocATioN.—In  NE.  J  sec.  9,  T.  35  N.,  R.  10  E.,  at  Jackson  Street  Bridge,  Joliet,  Will 

OouDty,  about  1,200  feet  upstream  from  Oaas  Street  Bridge. 
Dbainaoe  area. — ^Not  measured. 
Records  available.— December  3,  1914,  to  September  30,  1917;  on  original  chain 

gage  September  5  to  December  19,  1914. 
Gage. — Gurley  seven-day  wat^-stage  recorder,  installed  December  3,  1914.    Chain 

gige  attached  to  upstream  side  of  bridge  at  Cass  Street  read  from  September  5  to 

December  19,  1914. 
DiBCHAROE  MEASUREMENTS. — ^Mado  from  upstroam  side  of  Cass  Street  Bridge. 
Channel  and  control. — Channel  excavated  in  solid  rock,  with  a  concrete  wall  on 

either  side;  probably  pennanent. 
Extremes  ot  discharoe. — ^Maximum  mean  daily  discharge  during  days  of  record  for 

the  year,  10,600  second-feet  July  24;  minimum  daily  discharge,  6,340  second-feet 

January  1. 
1914-1917:  Maximum  daily  discharge  during  days  of  record,  13,200  second-feet 

June  10,  1916;  minimum  daily  discharge,  5,420  second-feet,  April  25,  1915. 
Diversions. — ^Water  is  diverted  to  the  Illinois  A  Michigan  Canal  at  dam  No.  1,  about 

100  feet  above  the  gage. 
Regulation. — Flow  past  the  gage  is  largely  regulated  by  the  operation  of  the  power 

plant  of  the  sanitary  district  of  Chicago  at  Lockport,  which  utilizes  the  flow  of 

the  Chicago  Drainage  Canal  and,  to  a  lesser  extent,  by  the  operation  of  the 

Economy  Light  &  Power  Co.'s  plant,  about  100  feet  above  gage. 
AocuRACT .^Stage-discharge  relation  pennanent;  not*  affected  by  ice.    Rating  curve 

well  defined.  Operation  of  the  water-stage  recorder  satisfactory  except  for  periods 

indicated  in  footnote  to  daily-discharge  table.     Daily  discharge  ascertained  by 

use  of  discharge  integrator.    Records  excellent. 

I>i9charge  meaturemtnU  of  Dee  Plainee  River  at  Joliet^  111.^  during  the  year  ending 

Sept.  SO,  1917, 
[Made  by  H.  C.  Bookman.] 


Date. 


Oa» 
height. 


Dis. 
charge. 


Joly  12.. 
12.. 


Ftet. 
6.76 
3.65 


See.-ft. 
a  13, 700 
6,210 


•Tbt  flow  in  tbe  lUnois  A  Michigan  Canal,  divertiiig  water  around  the  gage,  was  506  seooadriBet,  as 
maimed  by  current  meter. 
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DaUy  di9charge,  in  second  feet  of  Des  Plaines  River  at  Joliet,  III,,  for  the  year  endiwj 

Sept.  SO,  1917, 


I>ay. 


Oct. 


Nonr. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Tone. 


July. 


Aug. 


Bepi. 


1. 
2. 
8. 
4. 
6. 

ft. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 


8,840 
7,600 
7,690 
7,340 
7,060 

7,130 
6,670 
6,770 
7.230 
7,250 

7,110 
7,180 
7,740 
7,750 
6,660 

7,610 
7,620 
7,660 
7,860 
7,860 

»7,870 
7,530 
8,060 
8.260 
8,190 

7,860 
7,910 
7,620 
7,360 
8,100 
8,100 


7.760 
7,880 
8,130 
7,560 
8,030 

8,310 
7.400 
7.860 
7.920 
8.170 

7,850 
8,730 
8.970 
8.730 
8,980 

8.720 
8.380 

8,020 
7,020 
8,530 

8,380 
8,540 
8,500 
8.600 
8,440 

7,870 
8,590 
8,710 
8,380 
7,230 


6,840 
8.050 
8,100 
8,300 
8,110 

8,130 
7,100 
8,780 
8,660 
8,670 

8.520 
8,840 
ft7.960 
7.500 
8.500 

8,500 
8.5» 
8,310 
8.240 
8,170 

7,980 
8,220 
8,630 
8,110 
8,360 

8,340 
7,520 
6,980 
8,430 
8,520 
8,660 


8,820 
9,080 
8,000 
66.920 
8,000 

8,100 
8.130 
8.150 
8.340 
67,730 

7,170 
8,090 
7,960 
8,020 
8,180 

8,320 
8,090 
7,980 
8,460 
8,100 

8,150 
7,710 
7,760 
8,000 
7,820 

7,660 
8,130 
8,390 


7,960 
8,200 
7,870 
7,660 
7,930 

7,940 
8.470 
8.310 
8.040 
7,620 

8,060 
8.250 
8,390 
10,000 
9,130 

9,690 
9,450 
9,410 
9,990 
9,280 

8,920 
8,560 
8,540 

8 


8,150 
8,120 
8,110 
8,460 
8,800 

8,760 
8,370 
8,500 
8,190 
8,480 

8,240 
7.990 
8.010 
7,960 
7,660 

7,700 
7,590 
7,540 
7,640 
7,560 

7.500 
7,980 
8,190 
8,220 
8,100 

8,020 
8,040 
8,320 
8,540 
7,910 


7,970 
8,170 
8,340 
8,970 
9,120 

8.600 
8,480 
8.580 
8,260 
8,460 

8,140 
8.130 
7.990 
7,780 
7,770 

7.680 
7,720 
8,150 
7,220 
67,960 


8,600 


68,860 
8,920 
8,700 
8,220 
8,170 
8,340 


8,470 
8,060 
8,520 
8,470 
8.520 

9,400 
8.500 
9.070 
9,100 
9,170 

8.920 
8.510 
9,740 
0.640 
9,700 

0.710 
9.610 
9,900 
9,580 
9,420 

9,490 
9,540 
9,380 
9,470 
9,280 

9,260 
9,320 
9,540 
9,750 

8,930 


9,890 
9,430 
9,780 
9,800 
9,600 

9.560 
9.280 
9,710 
9.420 
9,410 

9,600 
69,700 
9.580 
8.740 
9,600 

9,360 
9,950 
9,760 
9.660 
9,920 

69,630 
9,670 
10,100 
10,600 
10,200 

9.930 
10,100 
69,430 
9,720 
9,320 
9,300 


9.400 
9.180 
69,220 
9,200 
9,»0 

9,800 
9,290 
9.000 
9.010 
9,140 

9.140 
9,520 
9,300 
9,310 
9,010 

9.120 
9.200 
8,940 
9,810 
9,220 

9.400 
9,280 
9,140 
9.120 
9,160 

9,260 
8,960 
69,200 
9,200 
9,100 
9,100 


8,949 
9.240 
9,730 
9.200 
9,260 

9.0» 
8.960 
8,900 
9.080 
8,740 

8.860 
8.340 
8,800 
8,370 
8,420 

8.850 
7,940 
8.660 
8.950 
8,860 

8,810 
9,410 

8,340 


a  No  record. 

6  Discharge  partly  estimated  becauae  of  incomplete  gage  record. 

Non.— Daily  discharge  in  the  above  table  does  not  Indnde  the  flow  in  the  Illinois  &  Michigan  Oanai 
[see  "Diveraians"  in  the  station  description).    No  gage  height  record  Oct.  20,  Jan.  14-10,  Feb.  5, 6,  May 
-26,  Aug.  i-6  and  29-^1;  discharge  estimated. 


S 


Monthly  discharge  in  secondfeet,  of  Des  Plaines  River  at  Joliet,  III,,  for  the  year  ending 

Sept,  SO,  1917, 


Month. 

nB  hit  m  mi^  ^ 

Mean. 

Oct6ber 

8,340 

8,840 
9.080 

10,000 
8,800 
9.900 

10,600 
9,840 

6,650 
7,020 
6,840 
6,920 
7;620 
7,500 
8,060 
8.740 
8,940 

7,560 

November. . 

8,190 

January 

8^160 

Febnitfy 

8,010 

March  1-99 

8^So 

April 

^oeo 

jtSev:;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 

9^200 

July 

9630 

August 

9210 

NoTSw— Discharge  in  the  above  table  does  not  include  flow  of  the  IlUnois  &  Michigan  Canal,  which  diverts 
water  around  the  gage.   See  *'Diveraioo8"  in  station  description  and  measurement  of  flow  In  the  oanal  made 
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FOX  SIVX&  AT  AZ^GOHQUnr.  ILL. 

Location. — ^In  NW.  J  sec.  34,  T.  43  N.,  R.  8  E.  third  principal  meridian,  at  Chicago 
Street  Bridge  in  Algonquin,  McHenry  €k>uoty,  about  100  feet  above  Public 
Service  Ck).'6  dam  and  500  feet  above  Orystal  Lake  outlet. 

RKCORoe  AVAILABLE. — OctobeT  1, 1915,  to  September  30, 1917. 

Dkainagx  absa.— 1,340  square  miles  (measured  on  map  issued  by  U.  8.  Geological 
Survey;  scale,  1  to  500,000). 

Gagb.— 'Enamel  staff  gage  attached  to  concrete  abutment  of  bridge;  read  by  Ed- 
ward Pedersen. 

Channbl  and  control. — Control  is  a  concrete  dam  about  100  feet  below  gage;  ap- 
pears to  be  cracking  and  may  settle. 

DiB(SAROx  mbastjrembnts. — ^Mado  from  upstream  side  of  bridge  or  by  wading  below 
dim. 

Extrembs  op  dischabge.— Maximum  stage  recorded  during  year,  2.8  feet  at  7  a.  m. 
and  6  p.  m.  March  28  (discharge,  2,260  second-feet);  minimum  stage,  1.10  feet 
September  7  and  8  (discharge,  279  second-feet). 

1916-17:  Maximum  stage  recorded,  5.3  feet  at  6  p.  m.,  March  31, 1916  (discharge, 
7,120  second-feet);  minimum  stage,  0.98  foot  August  7  and  8, 1916  (discharge,  209 
second-feet). 

DiYBBSioNS. — Water  is  diverted  to  operate  grist  mill  at  dam,  which  is  run  onTaverage 
of  about  4  hours  a  day,  except  Sundays,  from  September  to  March,  inclusive,  and 
one  day  a  week  during  rest  of  year.  If  total  used  for  each  day  were  uniformly 
distributed  it  would  probably  average  leas  than  5  second-feet  and  never  exceed 
8  second-feet.  ^ 

Accuracy. — Stage-discharge  relation  permanent;  not  affected  by  ice.  Hating  curve 
iaiziy  well  defined.  Gage  read  to  hundredths  twice  daily  As  storage  pond  is 
laige  the  small  amount  of  water  used  by  grist  mill  does  not  noticeably  affect  the 
gage  heights.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  rating  table.    Records  good. 

Ditcharffe  meastiremenU  of  Fox  River  at  Algonquin,  IlL,  during  the  years  ending  Sept.  SO, 

1916-1917. 


Date. 

Made  by- 

"bd^l 

Dis- 
charge. 

Date. 

Madeby- 

A 

Dto- 
charge. 

1915-16, 

Oct.     »i 

2 

12 

Wflliam  Kessler 

do 

do 

Feet. 
2.82 
2.84 
2.29 
2.18 
1.88 
1.46 
1.88 

b  '979 

639 

»963 

1915-16. 
Sept.   8 

1916-17. 
Feb.  21a 
Aug.  28 
28 

H.  C.  Beckman 

do 

do 

do 

do 

Feet. 
1.22 
1.22 

1.20 
1.17 
1.17 

853 

16 

27 

NotJ» 

29 

do 

do 

do 

do 

880 
830 
831 

tfMeasamneiit  made  at  C.&N.W.Ry.bridffe  1.000  feet  below  gage;  poor  measuring  section. 

h  Discharge  supercedes  that  published  in  Water-Supply  Paper  No.  435.  Vertical- velocity  curves  ob- 
tained in  1915  ana  1918  Indicate  that  a  coefficient  of  0.97  shoold  nave  been  applied  to  the  mean  of  the  veloci- 
ties at  0.2  and  0.8  of  the  depth  in  order  to  obtafai  mean  velocity.  The  coefficient  had  not  been  applied  to  dis- 
efaarge  pievioasly  pabUabed  for  this  measurement. 
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DctQy  discharge,  in  9econd-feety  of  Fox  Rii^  at  Algonquin,  IU,,/or  the  years  ending  Sept. 

SO,  1916  and  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
8. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16.. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30- 
31. 


1915-16. 


1. 
2. 
3- 
4. 
5.. 

6. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13. 
14.. 
16.. 

16.. 
17-. 
18.. 
19.. 
20. 

21.. 
22-. 
23- 
24-. 
26- 

26.. 
27- 
28- 
29- 
30.. 
31.. 


1916-17. 


2,260 
2,260 
2,430 
2,260 
2,180 

2,090 
2,000 
1,920 
1,840 
1,610 

1,540 
1,470 
1,400 
1,400 
1,33Q 

1,260 
1,260 
1,260 
1,330 
1,260 

1,260 
1,200 
1,140 
1,080 
1,020 

967 
967 
914 
914 
860 
810 


542 

5>8 
575 
620 
620 

620 
620 
620 
620 
620 

620 
620 
620 
620 
675 

675 
558 
658 
675 
664 

712 
759 
759 
810 
810 

860 
860 
914 
967 
967 
967 


759 
712 
712 
664 
664 

664 

620 
676 
675 
658 

624 
492 
^2 
492 


609 
624 
618 
518 
667 

658 

618 
618 
618 
675 

664 
712 
810 
967 
1,020 


967 

967 

1,020 

1,020 

1,020 

1,020 
1,020 
1,080 
1,080 
1,080 

1,090 
1,080 
1,020 
1,020 
967 

967 
967 
914 
914 
860 

810 
759 
759 
712 
712 

712 
759 
860 
860 
860 


1,020 
1,080 
1,080 
1,080 
1,020 

967 
914 
860 
860 
810 

810 
759 
759 
759 
712 

712 
664 
620 
675 
675 

676 
618 
618 
624 
609 

609 
600 
600 
492 
477 
477 


914 
967 
967 
914 
860 

810 
810 
810 
860 
860 

860 
914 
914 


810 
759 
712 
664 
620 

642 
477 
415 
394 
394 

387 
401 
415 
415 
415 
415 


600 
635 
667 
620 
664 

750 
769 
759 
759 
759 

759 
759 
759 
712 
712 

664 
620 
620 
675 
675 

712 

860 

1,200 

1,610 

2,260 

2,600 
8,120 
3,480 
8,480 
8,300 
8,120 


416 
423 
430 
446 
461 

477 
477 
461 
446 
430 

416 
415 
415 
408 
408 

401 
401 
401 
394 
394 

401 
401 
887 
387 


872 
872 
372 
872 


2,940 
2,600 
2,600 
2,430 
2,430 

2,260 
2,260 
2,180 
2,090 
2,000 

2,000 
1,920 
1,840 
1,760 
1,610 

1,470 
1,260 
1,200 
1,140 
1,140 

1,140 
1,230 
1,400 
1,470 
1,640 

1,610 
1,610 
1,540 
1,400 


866 
866 
868 
868 
858 

358 
358 
851 
351 
851 

844 
844 
331 
331 
324 

318 
312 
312 
316 
319 

324 
828 
331 
334 
338 

841 
844 

348 


1,330 
1,330 
1,200 
1,080 
1,020 

1,020 
914 
810 
750 
712 

712 
759 
759 
810 
860 

914 
914 
967 
967 
967 

914 
1,080 

967 
1,020 
1,330 

1,840 
8,120 
4,050 
4,650 
6,050 
6,070 


861 
354 
858 
858 
868 

362 
365 
380 
394 
454 

667 
712 
810 
967 
1,080 

1,330 
1,680 
1,840 
1,840 
1,920 

1,920 
2,000 
2,000 
2,000 
2,090 

2,180 
2,180 
2,260 
2,280 
2,180 
2,090 


5,860 
6,450 
6,250 
5,0S0 
4,650 

4,450 
4,050 
8,860 
3,480 
8,120 

2,600 
2,430 
2,260 
2,180 
2,000 

1,920 
1,760 
1,610 
1,540 
1,540 

1,640 
1,540 
1,610 
1,610 
1,680 

1,680 
1,760 
1,680 
1,610 
1,640 


2,090 
2,090 
2,000 
2,000 
1,920 

1,840 
1,760 
1,680 
1,610 
1,400 

1,260 

1,080 

1,020 

914 

860 

860 
810 
810 
810 


810 
810 
860 
860 
967 

1,020 
1,080 
1,080 
1,200 
1,260 


1,540 
1,470 
1,400 
1,400 
1,400 

1,400 
1,400 
1,400 
1,330 
1,260 

1,260 
1,140 
1,140 
1,080 
1,020 

967 
914 
860 
860 


860 
860 
810 
759 
712 

684 
664 
664 
759 
712 


1,880 
1,400 
1,470 
1,640 
1,640 

1,540 
1,470 
l,4p0 
1,330 
1,200 

1,060 

1,020 

1,020 

914 

880 

810 
712 
864 
820 
620 

620 
664 
664 
712 
712 

759 
759 
759 
810 
810 
880 


664 
664 

664 
620 
620 

864 

967 
1,400 
2,000 
2,180 

2,180 
2,200 
2,260 
2,280 
2,260 

2,180 
2,180 
2,090 
2,000 
1,920 

1,840 
1,760 
1,610 
1,470 
1,400 

1,330 
1,200 
1,140 
1,080 
1,020 


860 
860 
860 
810 
810 

759 
712 
712 
750 
8ia 


914 
.967 
1,020 
1,080 

1,080 

1,080 

1,020 

987 

914 

880 
880 

810 
810 
760 

780 
712 
759 
810 
810 


800 
810 
759 
712 

n2 

664 

620 
675 
600 
480 

438 

406 
880 
844 
810 


279 
279 
279 
279 

279 
287 
261 
2S5 
255 

255 
250 
244 
244 


860 

967 

087 

1,020 

1,020 

1,030 
1,020 
1,080 
1,080 
1,020 

1,020 
967 
967 
967 
914 

914 
880 
800 
810 
760 

7S0 
712 
712 
712 
712 

712 
712 
884 
684 
864 
884 


232 
232 
220 
220 
215 

215 
209 
215 
244 


824 
831 
831 
881 
881 

881 
831 
824 
818 
818 

318 
818 
818 
818 
818 

810 
810 
806 
806 
805 
806 


864 
864 
864 

864 
820 

820 
820 
820 
675 
675 

S76 
558 
542 
625 
609 

492 
477 
461 
446 
430 

416 
401 
887 
872 
858 

844 
831 
818 
818 
812 
806 


806 
80S 
805 
806 
SIO 

S31 
841 

ss 

858 

858 

858 

372 
872 
872 
872 

873 
422 
4S4 


481 
476 
403 
600 
800 

800 
500 
616 
624 
624 


806 
206 


286 
279 
239 
202 
806 

806 

818 
818 
831 
844 

8S1 
858 
858 
8S8 

8» 

865 
873 

zn 

880 
187 

894 
401 
40! 
4DB 

4IS 


Note.— The  above  tables  do  not  include  small  amount  of  water  used  to  operate  grbt  mlU.    See  •' Dh«- 
sions"  in  sution  description. 
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UonAly  diMc^arge  of  Fox  River  at  Algonquin,  lU.y/or  the  yeart  ending  Sept,  30, 1916  and 

1917. 


Mdnttu 


D 

isoharseini 

noond-fBet 

Run-off 

(depth  in 
fncnes  on 

Per 
sqtura 
mUe. 

Mmzimtim. 

Ifhitpi^ip^, 

Mmil 

drainage 
area). 

1,020 

810 
493 

1,470 
616 

LIO 
.460 

1  37 

.51 

1060 

m 

718 

.536 

.63 

3,tf0 

500 

1,300 

.040 

1.09 

3,040 

1,140 

1,700 

1.84 

1.44 

6,070 

713 

1580 

1.18 

1.36 

5,860 

1,640 

3,710 

3.03 

3.25 

1,540 

664 

714 

.533 

.61 

2,»0 

620 

1,530 

1.14 

1.37 

800 

338 

413 

.307 

.35 

331 

300 

387 

.214 

.35 

534 

806 

410 

.306 

.84 

6,070 

309 

1,120 

.836 

11.36 

076 

543 

680 

.615 

.50 

1,080 

713 

039 

.603 

.77 

067 

887 

601 

.516 

.50 

477 

866 

410 

.306 

.35 

365 

813 

340 

.354 

.36 

2,300 

351 

1,380 

.066 

1.10 

2,090 

810 

1230 

.033 

1.01 

1,540 

630 

080 

.738 

.85 

1,080 

713 

860 

.643 

.73 

1,080 

664 

864 

.645 

.74 

664 

806 

480 

.365 

.43 

415 

370 

840 

.364 

.38 

1015-16. 

October 

Noreanber. 

Oeoember 

lasaary 

Feimiary 

Marcb... 

^•.-.::::::;:;::::;:::;::: 

June. 

July 

Aognst 

September. 

TbBTear 

1016-17. 

October 

November. 

December... 

Junary 

Febroarr 

Mardi... 

f5?::::::::::::::::::::::: 

Jnne. 

Jolj 

Aogost 

September 

The  year 


3,360 


370 


764 


.570 


7.71 


FOX  &IVXR  AT  WZDBOH.  ILL. 

Location.— In  sec  9,  T.  34  N.,  R.  4  E.,  at  highway  bridge  at  Wedron,  La  Salle 
County,  about  1,000  feet  above  Buck  Creek. 

Dbainaoe  area. — ^2,500  square  miles. 

RxooRDS  AYAiLABLB.— November  5,  1914,  to  September  80,  1917. 

Gaob.— Chain  gage  attached  to  bridge;  read  by  Nels  Mathias. 

DiscHABOX  MEAfiUREicBNTS.— Made  from  upstream  side  of  bridge. 

GBAimKL  AND  CONTROL. — ^Bod  of  riveT  at  measuring  section  is  soft  and  probably 
shifts.  Control  about  1,000  feet  downstream  composed  of  coarse  gravel  and 
large  boulders;  seldom  shifts. 

EzTREMBs  OF  DiscH  A  ROB.— Maximum  stage  recorded  during  year,  11.6  feet  at 
4  p.  m.  March  14  (discharge,  10,200  second-feet);  minimum  stage,  5.90  feet  at 
4  p.  m.  September  4  (discharge  297  second-feet). 

1915-1917:  Maximum  stage  recorded,  15.4  feet  March  14,  1916  (discharge  not 
determined  because  of  backwater  from  ice) ;  maximum  open- water  stage  recorded, 
13.8  feet  March  29, 1916  (discharge,  16,700  second-feet);  minimum  stage,  5.62  feet 
November  20,  1914  (discharge,  105  second-feet,  by  current-meter  measurement). 

Regulation. — ^Moderate  diurnal  fluctuation  is  caused  by  operation  of  power  plants 
at  and  above  Montgomery. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice. 

AocuRACT. — Stage-discharge  relation  changed  lightly  by  high  water  in  March. 
Rating  curve  used  to  March  10  well  defined  between  275  and  11,300  second-feet; 
curve  used  after  that  date  well  defined  between  1,130  and  11,300  second-feet, 
and  iaiily  well  defined  beyond  these  limits.  Crage  read  to  hundredths  twice 
daily.  Diurnal  fluctuation  only  moderate.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  heights  to  rating  tables.  Results  good  for  medium 
and  hi^  stages,  fair  for  very  low  stages,  and  poor  for  periods  of  ice  effect. 
The  following  discharge  measurement  was  made  by  H.  C.  Beckman: 
August  9, 1917:  Gage  height,  6.52  feet;  discharge,  743  second-feet. 

96719*— 19— wsp  455 12 
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Daily  discharge,  in  second-feet,  of  Fox  River  at  Wedran,  III. y  for  the  year  ending  Sept  SO, 

1917. 


Day. 


Oct.     Not.     Dec.      Jan.      Feb.     Uar.     Apr.     May.    Jane.    July.     Aog.     Sept 


1. 

a. 

3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

31. 
33. 
33. 
34. 
35. 

35. 
37. 
38. 
39. 

30. 
31. 


751 
675 
997 
790 
790 

830 
790 
830 
751 
954 

830 
871 
954 
997 
871 

790 
830 
830 
638 
954 

1,710 
1,710 
1)360 
1^360 
1,410 

1,410 
1,410 
1,410 
1,310 
1360 
1)560 


1,410 
1,410 
1,360 
1,310 
1,310 

1,310 
1,460 
1,330 
1,460 
1,410 

1,460 
1,410 
1,310 
1,310 
1,310 

1,380 
1,330 
1,180 
1,330 
1,080 

1,310 
1,330 
1360 
1,710 
1,310 

1,380 
1,040 
1,180 
1,330 
1,130 


1,260 
1,310 
1,220 
1,220 
1,410 

1,310 
1,330 
1,330 
1,360 
1,810 


1,140 


960 


810 


730 


486 


•18 


686 


440 


I 


435 


3,040 
8,330 
6,460 
9;630 
4,870 

4,870 
4,460 
3,030 
3,730 
3,030 

3,870 
3,870 
8,680 
4,050 
8)030 

8,830 
3,170 
8,170 
3,870 
8,330 
2,870 


2.730 
720 
570 
570 
670 

730 
430 
170 
040 
910 

670 
610 
550 
550 
380 

380 
380 
380 
380 
440 

440 
380 
330 
500 
500 

670 
670 
610 
790 
670 


2,170 
2,720 
2,430 
2,300 

2,aoo 

3,040 
3,040 
3,040 
1,790 
1,790 

1,670 
1,650 
1,440 
1,330 
1,330 

1,180 

1,080 

940 

853 

1,230 

965 

1,830 
1,440 
1,380 
1,180 

1.330 
2,170 
1,670 
1610 
1,610 
1)670 


2,040 
1,910 

1,670 

i,!m 

1,560 

2.870 
3,570 
1,910 
1,910 
3,170 

3,040 
1,910 
5,530 
5,080 
8)860 

3,170 
3,730 
3,300 
3,040 
l)790 

1,670 
1,550 
1,500 
1,440 
1,880 

1,680 
1,500 
1,380 
1,440 
1,550 


1,S00 
1,500 
1,440 
1,380 
1,280 

1,880 
1,790 
1,5S0 
1,880 
1,440 

1,380 
1,380 
1,380 

1,230 
1,330 
1,380 

1,080 
1,030 
1,330 
1,550 
l)280 

1,180 
1,030 
940 
810 
730 
810 


730 
690 

690 

tm 

663 

615 
653 
709 
090 
662 

663 

560 
580 
615 
615 

580 
615 
510 
477 
446 

653 
653 

610 
477 
477 

414 
378 
878 
644 
414 
390 


87S 
343 

m 

614 


544 
510 
403 
384 

477 

401 
3S6 
414 

414 

34S 
445 
652 

€7 

477 
510 
544 
446 
544 

510 
544 
544 
580 
544 


Note.— Discharge  Dec.  11  to  Mar.  10,  estimated,  beoanw  of  loe,  from  me  hflighta,  obawfr'a  notes,  and 
weather  reoorda.    Braced  figures  show  mean  dlschaige  for  periou  Indioated. 

Monthly  discharge  of  Fox  River  at  Wedron,  III,,  for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  a;500  square  miles.] 


Month. 


Dbcharge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Ron^ 
(depth  in 
incnes  an 

drainsge 
area). 


October.... 
November.. 
December.. 

January 

February... 

March. 

Ap 


1,710 
1,710 
1,410 


638 
1,040 


April. 
May.. 


ay.. 
June.. 

July 

August 

September.. 


9,620 
3,730 
3,720 
5,530 
1,790 
769 
653 


1,330 
853 

1,330 
730 
878 
806 


1,060 

1,300 

1,110 

785 

509 

3,710 

1,810 

1  630 

3  180 

1,370 

574 

473 


a420 
.530 
.444 
.314 
.340 

1.08 
.734 
.653 
.873 
.506 
.330 
.189 


a48 
.58 

.51 
.36 
.25 
1.34 

.a 

.75 
.97 
.50 
.27 
.21 


The  year. 


9,630 


1,390 


.516 


7.02 


VZRMILIOV  RIVER  RXAR  STRSATOR,  ILL. 

Location. — In  sec.  1,  T.  30  N.,  R.  3  £.  third  principal  meridian,  at  highway  bridge 
known  as  Bridge  No.  3,  about  1)  miles  south  of  Streator,  La  Salle  County,  and 
100  feet  below  Santa  Fe  Railway  bridge. 

Drainagb  AREA. — 1,080  squars  miles. 

Records  available.— July  27, 1914,  to  September  30,  1917. 

GAOB.^Chain  gage  attached  to  highway  bridge;  read  by  Mark  Morse. 
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DiscHABOB  MBA8URB1CBNT8. — Made  from  downstream  side  of  bridge  or  by  wading. 

Channbl  and  control. — Gravel  and  rocks;  probably  permanent. 

£iTREMB8  OP  DISCHARGE. — Maximiim  stsge recorded  during  year,  11.8  feet  at  4  p.  m. 
June  6  (discharge,  5,750  second-feet);  minimum  stage,  0.52  foot  at  9.30  a.  m., 
October  1  (discharge,  1.3  second-feet). 

1914-1917:  Maximum  stage  recorded,  22.4  feet  January  21,  1916  (discharge, 
estimated  from  extension  of  rating  curve,  16,000  second-feet);  minimum  stage 
0.45  foot  August  16  and  17, 1914  (discharge,  0.7  second-foot). 

.\ccuRACT. — Stage-discharge  relation  permanent;  seriously  affected  by  ice  during 
winter.  Rating  curve  well  defined  between  300  and  2,500  second-feet,  and  fairly 
well  defined  between  10  and  300  second-feet  and  between  2,500  and  12,000  second- 
feet  Gage  read  to  hundredths  once  daily.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good  for  open-water  periods, 
except  for  extremely  low  stages  and  for  a  period  jusl  before  or  after  May  13,  when 
the  gage  was  probably  read  1.0  foot  in  error;  poor  for  period  of  ice  effect. 

DMarge  nuaneremerUs  of  Vermilion  River  near  Streator,  III.,  during  the  year  ending 

Sept.  SO,  1917. 

(Made  by  H.  C.  Bedanan.] 


Ditte. 

hSgl 

charge. 

Ant.  9 

Feet. 
1.00 
1.00 

'"■t-y 

^^9           ::::::::::::::::::::::::::.:::::.::..:..::::...::.::::::::: 

22.7 

DaUy  diteharge,  in  second-feet,  of  Vermxlion  River  near  Streator,  III.,  for  the  year  ending 

Sept.  SO,  1917. 


^7. 


2. 
I 
4 

;. 

i 

9 
10. 

11. 

U. 

u. 

14. 

U. 

W. 

17. 
W. 
19. 
». 

21. 
22. 
23. 

%i. 
2S. 

X. 
27. 
2S. 
2». 
30. 

a. 


Oct.     Nov.      Dee.     Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


1.3 
X5 
3.0 
1.8 
3.0 

3.8 
2.5 
1.5 
1.6 
1.6 

ts 

5.2 
5.2 
5.2 
5.2 

5.2 
2.5 
5.6 
5.6 
7.3 

15 
15 
12 
15 
14 

11 
9.4 
9.4 
5.2 
5.6 
5.6 


6.9 
7.3 
6.5 
7.3 
5.2 

5.2 
7.3 

10 

15 

22 

24 
24 
11 
11 
12 

12 
12 
12 
12 
15 

18 
15 
24 
25 
30 

29 
26 
15 
18 
18 


19 
18 
25 
23 
22 

22 
80* 
42 


25 


20 


570 


215 


350 


310 


90 


145 


240 


105 
102 
96 


193 

182 

5,400 

2,210 

2,210 

2,150 
1,850 
1,170 
749 
1,090 

1,050 

1,010 

1,010 

970 

9S0 

854 
749 
684 
662 
526 
318 


832 
434 

783 

854 
891 

1,130 

2,270 

930 

891 
854 

818 
749 
716 
588 
495 

464 
419 
652 
749 
818 

854 
854 
818 
818 
783 

783 
749 
749 
749 
716 


716 
716 
684 

684 
684 

684 
652 
652 
652 
652 

620 
620 
804 
304 
291 

291 
291 
291 
278 
278 

265 
252 
252 
252 
252 

240 
240 
240 
228 
228 
228 


228 
216 
304 
278 
464 

5,760 
5,400 
4,680 
4,680 
4,680 

4,600 
3,720 
4,520 
8,640 
3,660 

3,560 

1,6:0 

1,170 

818 

783 

716 
464 
464 
464 
375 

332 
252 
266 

278 
278 


278 
252 
204 
193 
146 

102 
88 
77 
72 
67 

66 
48 
47 
13 
2/ 

16 
240 
lU 
107 
105 

93 

86 
81 
81 
81 

133 
131 
133 
111 

88 
80 


45 
27 
19 
17 
24 

19 
16 
17 
16 
16 

16 

14 

12 
7.7 
4.7 

5.2 
6.0 
2.6 
4.7 
3.8 

3.6 
3.8 

26 

22 

32 

28 
26 
24 
22 
32 
28 


16 

16 

16 
9.4 
8.6 

11 

109 
318 
304 
318 

318 
318 
278 
150 
34 

30 
27 
22 
16 
10 

8.6 
9.4 
11 
9.4 
9.0 

&1 
6.0 

16 

17 

18 


JJoTE.— Dfediar^  Doc.  9  to  Feb.  28  estimated,  becau.se  of  Ice,  from  gage  heights,  observer's  notes, 
•na  weather  records.  Braced  figures  show  mean  discharge  for  periois  Indicated,  (iage  probably  read 
10  foot  ia  «ror  Itar  a  period  Just  before  or  after  May  13,  and  computed  discharge  may  be  considerably  in 
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Monthly  discharge  of  Vermilion  River  near  Streator^  lU.,  for  the  year  ending  Sept,  SO^ 

1917, 


[Drainage  area,  1,080  square  mfles.] 

Discharge  fai  seoood-feet. 

Ron^ 
dninage 

Month. 

Maximum. 

Hf  lYlilDom  1 

Mean. 

Per 
square 
mUe. 

area). 

October 

16 
30 

L3 
5.2 

6i06 
15.2 
22.6 

877 

184 

891 

790 

420 
1,950 

106 
17.4 
81.4 

aoo6 

.014 
.021 
.349 
.170 
.825 
.731 
.380 
L81 
.100 
.Old 
.075 

a007 

November 

.02 

December          ...-       

.03 

January ,.,,..,--,,-- 

.40 

Febma^       

,ii 

JSSS^::::;::::::::::::::::::::::::::::::::: 

5,400 
2,270 

71« 
5,760 

278 
45 

818 

.15 

Aorll 

332 

228 

218 
13 
2.5 
6.0 

.as 

M^:::::::::::::::::::::::::::::::::::::::::: 

.45 

June. 

2.02 

July 

.12 

August 

.02 

September        .           ..         

.06 

The  year 

5,750 

1.3 

404 

.374 

5.09 

BPOOH  BIVZ&  AT  8SVILLS,  ZIX. 

Location. — In  sec.  24,  T.  6  N.,  R.  1  E.  fourth  principal  meridian,  at  Toledo,  Peoria 

&  Western  Kailway  bridge  about  a  quarter  of  a  mile  east  of  railway  station  at 

Seville,  Fulton  County. 
Drainage  area. — 1,600  square  miles. 
Kecords  available. — ^Jidy  24,  1914,  to  September  30, 1917. 
Gage.— Chain  gage  att-ached  to  bridge;  read  to  hundredthaonce  daily  by  C.  D.  Bartlett. 

Elevation  of  zero  gage  above  sea  level,  467.78  feet. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge;  low  water 

measurements  are  made  by  wading  below  dam  at  railroad  station. 
Channel  and  control. — Control  is  a  loose  rock  dam,  about  2  miles  downstream  from 

gage,  used  to  create  a  reservoir  for  the  pumping  station  of  the  Toledo,  Peoria  & 

Western  Kailway. 
Extremes  op  stage.— Maximum  stage  recorded  during  year,  20.4  feet  at  7  a.  m. 

June  15;  minimum  stage,  2.10  feet  at  7  a.  m.  October  11. 
1914-1917:  Maximum  stage  recorded,  26.0  feet  January  23,  1916;  minimimi 

stage,  1.35  feet  July  31,  August  28  and  29, 1914. 
Ice. — Stage-discharge  relation  affected  by  ice  during  winter. 

Data  inadequate  for  determination  of  discharge. 

Discharge  measurements  of  Spoon  River  at  Seville,  III.,  during  the  year  ending  Sept.  SO, 

1917, 


[Made  by  H. 

C.  Beckman.] 

Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

bc^ 

Pi*, 
charge. 

Mar.  15 

Feet. 
17.05 
7.27 

8ee.-n, 
9,*)0 
2,060 

Sept.   7 
17 

4.59 
S.19 

*^15h 

IS 

...........  ......... 

177 
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Lwfy  gaffe  height,  in  feet,  of  Spoon  Rivtrai  Seville,  III.,  for  the  year  ending  Sept.  SO,  1917. 


D«y. 

OcL 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1   

2.80 
2.50 
2.45 
2.40 
2.25 

2.20 
2.20 
2.20 
2.20 
2.20 

2.10 
2.15 
2.25 
2.40 
2.60 

2.00 
2.55 
2.50 
2.30 
2.50 

3.8 
4.3 
8.5 
3.6 
3.7 

3.8 
4.0 
3.9 
3.6 
3.4 
3.3 

3.1 

2.90 

3.0 

8.0 

8.0 

8.0 

2.90 

2.90 

4.2 

4.4 

4.1 
3.9 
3.6 
3.4 
3.3 

8.1 
3.1 
3.2 
3.2 
8.2 

3.1 
3.2 
3.4 
3.7 
3.6 

3.4 
3.4 
3.4 
3.4 
3.3 

3.3 
8.2 
3.3 
3.2 
8.2 

3.1 
3.1 
8.1 
3.1 
3.4 

3.2 

3.0 

2.70 

3.0 

8.0 

3.0 

2.90 

2.80 

2.70 

2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.80 

5.3 

7.9 

6.3 

5.5 

5.1 

4.5 
4.3 
3.9 
8.7 
4.7 

6.5 
9.5 
9.0 
7.5 
6.3 

5.4 
5.0 
4.8 
4.5 
4.5 

4.4 
4.4 

4.2 

4.0 
4.0 

4.0 
8.0 
11.6 
8.8 
7.8 

6.2 
5.3 
5.1 
6.0 
5.3 
5.2 

7.5 
6.7 
5.5 
5.0 
4.5 

4.5 
4.3 
4.2 
4.0 
8.9 

4.0 
4.3 
4.3 
4.5 
4.7 

4.8 
4.1 

3.8 
3.8 
3.8 
3.8 
3.8 

3.9 
4.0 
4.0 

4.1 
4.1 
3.7 
3.8 
3.6 

3.3 
3.3 
3.5 
3.6 
3.5 

3.96 
4.45 
10.1 
15.6 
16.4 

17.5 
11.6 
7.3 
7.0 
6.6 

6.6 
6.5 
8.6 
8.6 
6.3 

4.7 
4.45 

4.2 
4.2 
4.1 
4.0 

4.0 
4.0 
3.85 
3.65 
4.0 

4.15 
4.25 
4.15 
4.0 
4.2 

4.3 

4.15 

3.6 

3.75 

3.8 

3.6 

3.65 

4.7 

5.0 

8.6 

7.7 
6.0 
5.6 
6.1 
6.5 

6.3 
6.4 
6.6 
6.6 
7.2 

10.7 
9.2 
7.1 
7.0 
7.0 

M 

4.6 
4.25 
4.9 

5.0 
4.9 
4.8 
4.5 
4.45 

4.3 

4.15 

4.1 

4.0 

3.85 

3.75 
3.95 
4.15 
4.0 
3.9 

3.85 

4.0 

3.7 

3.C5 

3.55 

5.4 

5.5 
5.5 
4.9 
4.6 
18.2 

15.1 
14.2 
12.1 
9.0 
8.7 

8.5 
8.1 
15.4 
17.2 
20.4 

18.4 
15.1 
12.2 
10.2 
8.1 

6.4 
6.2 
6.1 
6.1 
5.8 

5.8 
5.6 
6.5 
8.3 
5.8 

6.8 
6.5 
6.2 
5.1 
5.1 

5.0 
4.2 
4.0 
3.85 
6.2 

4.8 
4.4 
4.25 

4.05 
3.9 

3.75 

5.4 

5.1 

4.0 

3.06 

2.47 

3.2 

3.1 

4.15 

6.2 

5.1 

4.5 

4.05 

3.9 

3.75 

4.05 

3.85 
3.65 
3.55 
3.30 
3.3 

3.25 

3.2 

3.1 

3.1 

2.85 

2.75 

2.65 

2.6 

3.6 

3.55 

3.3 

3.1 
3.0 
2.88 
2.72 

2.43 
5.2 

4.15 
4.0 
3.85 

3.7 
3.5 
3.1 
3.6 
3.5 
3.25 

2.87 

2         

2.56 

3 

2.46 

4         

3.8 

5 

3.95 

6 

7 

4.45 

g 

4.7 

0 

5.8 

10. 

8.6 

11 

9.2 

12 

7.4 

13 

7.0 

14 

6.8 

J5. 

5.7 

1ft 

4.6 

17 

3.2 

tf. 

4.4 

19 

4.4 

att. 

4.5 

a 

4.45 

a 

4.35 

8 

4.3 

31 

4.2 

s 

4.1 

35 

3.95 

27 

3.96 

2S 

3.9 

21. 

3.85 

10 

3.8 

a. 

Kon.— SUge-dbdiai^  relation  probably  affected  by  ice  about  Dec  11  to  Mar.  11. 

8AHOAMOV  SIVX&  AT  KOHTIOBLLO*  HX. 

Location. — ^In  oec.  12,  T.  18  N.,  R.  5  E.  third  principal  meridian,  at  Illinois  Central 
Railroad  bridge  about  half  a  mile  west  of  Monticello,  Piatt  C!ounty. 

Drainaob  arba. — &50  square  miles. 

Records  available.— February  4,  1908,  to  December  31,  1912;  June  23,  1914,  to 
September  30, 1917. 

Gage. — Chain  gage  attached  to  downstream  side  of  bridge;  read  by  David  Coay. 

DiscHAROB  MBA8URBMEXT8. — ^Mado  by  wading  or  from  downstream  side  of  bridge 
and  wooden  trestle  approach. 

Chakkel  AND  CONTROL. — ^Measuring  section  is  at  a  pool;  control  consists  of  fine  gravel; 
likely  to  shift. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  12.0  feet  at  5  p.m. 
June  9  (discharge,  2,530  second-feet);  minimum  stage,  1.7  feet,  October  9-11, 
14,  and  16-17  (dischaige,  8  second-feet). 

Maximum  stage  recorded  during  periods  of  records,  15.2  feet  May  14,  1908 
(dischaige,  9,280  second-feet);  maximum  stage  during  flood  of  March  to  April, 
1913, 17.7  feet  March  25  (dixihaige  not  known);  minimum  stage  recorded  during 
periods  of  records,  1.5  feet  July  31,  August  1  and  3,  1914  (dischaige,  1  second- 
loot). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

AccvjRACT. — Stage-disdiaige  relation  changed  slightly  several  times  during  year. 
Rating  curve  used  from  March  16  to  August  4  fairly  well  defined  above  51  second- 
feet;  curves  for  remainder  of  year  fairly  well  defined  above  5  second-feet.  Gage 
read  to  quarter-tenths  once  a  day.  Daily  dischaige  ascertained  by  applying 
daily  gage  height  to  rating  table.    Open-wate^  records  good ;  winter  records  poor. 
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Discharge  meamremerUs  of  Sangamon  River  at  MonticeUo,  lU,,  during  the  year  ending 

SepL  SO,  1917. 

[Made  by  H.  C.  Beoknum. 


Date. 


July  27. 

Aug.  13 

Do. 


DaUy  discharge,  in  second-feet,  of  Sangamon  River  at  Monticello,  III.,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr* 

May. 

July. 

Aug. 

Sept. 

1 

10 

12 

12 
9.6 
9.5 

9.5 
9.5 

8.8 
8.0 
8.0 

&0 
9.5 
9.5 
8.0 
8.0 

8.0 
8.0 

11 

14 

14 

17 
17 
17 
17 
17 

14 
14 
14 
13 
12 
12 

12 
12 
11 
11 
11 

11 
11 
11 
12 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
17 
21 
21 

1 
22 
23 
23 
21 
21 

17 

17 
20 
24 
24 
24 

16 
12 

20 
10 

25 

25 

8 
30 

34 
29 
29 
32 
34 

29 
25 
21 
23 
24 

24 

25 

490 

1,100 

1,320 

1,540 

1,340 

980 

619 

488 

868 

295 
265 
842 
453 

664 
425 
310 
211 
186 
162 

244 
326 
«59 
815 
639 

745 
865 
724 
582 
459 

858 

295 
251 
211 
186 

162 
140 
130 
140 
162 

162 
174 
186 
151 
126 

120 
151 
130 
146 
162 

186 
186 
211 
211 
237 

840 
442 
858 

296 
261 

211 
174 
152 
130 
115 

101 
88 
88 
83 
77 

71 
88 
126 
237 
826 

265 
226 
186 
188 
140 
265 

891 
619 
622 
425 
659 

1,500 
1  980 
2.400 
2,630 
2,340 

2,160 
2280 
2,040 
1,770 
1,380 

1,090 
918 
745 
619 
610 

425 
858 
1,150 
8C4 
459 

858 

408 
493 

ei9 

628 

443 

358 
295 
240 
186 

151 
130 
116 
101 
88 

75 
63 
60 
65 
74 

92 

88 
88 
83 

n 

66 

48 
40 
80 
48 

69 
342 
628 
857 
186 

96 

63 

48 
81 
22 
230 

456 

618 
716 
606 
226 

140 
113 
86 
60 
63 

40 
86 
33 
27 
21 

21 

100 
165 
104 
104 

134 
78 
66 
46 
73 
86 

67 

2 

54 

3 

42 

4 

36 

5 

32 

6 

39 

7 

9 

8 

194 

9 

21S 

10 

242 

11 

US 

12 

06 

13 

75 

14 

59 

15 

48 

16 

40 

17 

3S 

18 

2S 

19 

23 

20 

23 

21 

23 

22 

23 

28 

21 

S:::::::::::::: 

25 

26 

27 

28 

29 

30 

31 

19 
19 

19 
19 
19 
19 
16 

Note.— Dischan^  Interpolated  for  Sundays  and  July  4  and  10;  estimated,  because  of  ice,  for  Dec  11 
to  Feb.  28,  from  gage  heights,  observer's  notes,  and  weather  records.  Biaoed  figures  show  mean  dischsise 
lor  periods  indicated. 
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McmMy  diatharge  of  Sangfxmon  River  at  MonHceUo,  III.,  for  the  year  ending  Sept,  SO, 

1917. 


Di9cdukrg6  in  seoood-feet. 

Run-Off 

drainage 
area). 

Maath. 

Mean. 

Per 
square 
mile. 

OeCober  

17 
23 

&0 

ito 

11.6 
15.1 
15.7 
18.6 
20.4 

380 

320 

105 
1,080 

150 

152 
67.0 

a021 
.027 
.029 
.034 
.037 
.691 
.582 
.354 

L96 
.273 
.276 
.103 

0.02 

NoTcmber 

.03 

n^omnlwr           , .  . 

.03 

Jtnoarj  . 

.04 

FrtwTBMry 

.04 

Mairh                  .       , 

1,540 
865 
442 

2,530 
528 
715 
242 

21 
120 

71 
868 

80 
21 
10 

.80 

April 

.66 

^:::::::::::::::::::::::::::::::::::::::::: 

.41 

/one 

2.19 

Joly 

.31 

August 

Septfflnber 

.32 
.11 

'Riejemr 

2,530 

201 

.365 

4.05 

SAHGAMON  SIVX&  AT  BIVX&TOH,  IZX. 

LocATiOK.— In  southeast  comer  of  SW.  J  sec.  9,  T.  16  N.,  R.  4  W.  third  principal 
mmdian,  at  Wabash  Railroad  bridge  about  a  quarter  of  a  mile  west  of  Riverton, 
Sangamon  County,  and  2}  miles  below  mouth  of  South  Fork. 

Drainaob  abba. — 2,560  square  miles. 

Rbcobds  available. — ^February  13,  1908,  to  December  31,  1912;  August  7,  1914,  to 
Septembtf  30, 1917. 

Gaob. — Chain  gage  attached  to  bridge;  read  by  J.  J.  Wa^bum. 

DiscHABOB  MEASUBEMENTs. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Ghankbl  and  contbol. — ^Measuring  section  is  at  a  pool;  control  consists  of  fine 
gravel  and  shifts  slightly. 

Extbembs  of  DISCHABOB.— Maximum  stage  recorded  during  year,  27.4  feet  at  4.30 
p.  m.  June  7  (discharge,  19,900  second-feet);  minimum  stage,  7.43  feet  at  8  a.  m. 
November  21  (discharge,  37  second-feet). 

1908-1912;  1914-1917:  Maximum  stage  recorded,  27.8  feet  February  3,  1916 
(discharge,  20,800  second-feet);  high  water  of  1883  reached  a  height  of  about 
32  feet  on  the  present  gage,  and  that  of  1875  is  said  to  have  been  one-half  foot 
low^  (dischaige  not  estimated);  minimum  stage  recorded,  6.9  feet  October  3-15, 
1915  (discharge,  3  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

AocuBACT. — Stage-discharge  relation  changed  slightly  during  March.  Rating  curves 
used  before  and  after  the  change,  well  defined  below  and  &irly  well  defined  above 
4,350  second-feet.  Gage  read  to  hundredths  once  daily.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table.  Records  good  for  periods 
for  which  daily  discharge  has  been  ascertained;  fair  for  October;  poor  for  winter. 


DMiarge  measuremenU  of  Sangamon  River  at  Riverlonf  III.,  during  the  year  ending 

Sept.  SO,  1917. 


DaU. 


Had«b7> 


Oase 
height. 


Dis- 
charge. 


June  6 
July  28 
Sept.  10 


G.  J.  TrinkauB. 
n.  C.  Baekman. 
...do 


Feet. 
27.80 
10.54 
12.16 


8ec.-ft. 
21,600 
667 
1,260 
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Daily  <Kacharge,  in  $eoondfeet,  of  Sangamon  River  at  Ritmion^  III,,  for  ike  year  en^ng 

Sept.  30, 1917. 


Day.  Oct.     Nor.     Dec.     Jan.     Feb.     Kar.     Apr.     ICay.    Jane.    July.    Ang.    8^. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 


>      55 


50 
50 
50 
42 
53 

48 
46 
50 
54 

67 
64 
55 
60 
i8 

47 
47 
48 
46 
47 

37 
44 
56 
83 
116 

116 
104 
99 
99 

93 


74 
68 
72 
71 
70 

65 
67 
102 
106 
74 


45 


340 


75 


140 


40 


100 


75 


217 


353 
217 
162 


162 
153 
162 
153 
162 

153 
143 
124 
102 
106 

109 

111 

5,160 

7,580 

11,100 

8,780 
9,100 
7,730 
5,420 
5,070 

4,000 
^1420 
2,680 
2,530 
2,480 

2,880 
1,930 
1,780 
1,610 
1,370 
1,210 


1,780 
2,880 
2,830 
2,280 
2,480 

2,880 
2,380 
2,280 
2,180 
3,180 

1,780 
1,660 
1,410 
1,370 
1,100 

995 
995 
960 
960 
894 

863 
1,100 
900 
706 
676 

619 

706 

1,030 

1,030 

1,060 


1,350 
1,370 
1,410 
1,410 
1,730 

3,180 
1,930 
1,830 
1,880 
1,780 

1,780 
1,610 
1,410 
1,310 
1,170 

960 
894 
863 
803 
894 

676 
894 
995 
960 
960 

996 
995 
1,080 
1,000 
1,370 
3,680 


8,430 
3,860 
3,790 
3,790 
9,800 

19,300 
19,900 
18,300 
14,000 
14,900 

9,800 
9,440 
9,960 
9,980 
9,100 

8,800 
8,010 
6,120 
5,610 
4,430 

2,830 
2,380 
2,080 
1,780 
1,610 

1,490 
1,490 
3,120 
2,940 
2,380 


1,780 
1,090 
1,210 
1,060 

1,080 
927 
706 
676 


566 

502 
490 
465 
440 

410 
892 
302 
380 
880 

880 
368 
804 
894 
619 

466 
490 
566 
619 
619 
566 


404 
404 

404 
380 
27S 

236 
416 
7D6 
706 
67« 

592 
619 
466 
888 
832 

248 
236 
229 
192 
168 

232 

880 
515 
676 
400 

416 
465 
404 
802 
440 
466 


515 
6?5 

ma 

490 

5tt 

619 

8»« 

1,140 

1,140 

8M 
647 
593 
676 
404 

880 
344 
808 
151 

m 
m 

flO 
100 
105 

07 

94 
102 
113 
105 

71 


Note.— DiBoharge,  Oct.  1  to  Nor.  3,  estimated  because  of  no  cac»-heb^t  record,  from  records  of  dlscfaarfe 
of  Sangamon  River  at  MootloeDo  and  at  Oakford;  also  Deo.  11  to  Feb.  23,  because  of  ice.  from  gage  bcigbts, 
observer's  notes,  and  weatber  records.   Braced  figures  show  mean  discbarge  for  periods  indicated. 

Monthly  di»charge  of  Sangamon  River  at  RiverUm,  IU.,for  the  year  ending  Sept.  SO,  1917. 
[Drainage  area,  2,560  square  miles.] 


Discharge  fai  second-feet. 

RmHtf 

drainsgs 
ana). 

Hootli. 

"-~ 

lUnitiMim 

Ifean. 

Per 
square 
mOe. 

October 

55wO 
62.5 
53.5 
190 
100 
2,800 
1,450 
1,320 
7,150 
739 
417 
419 

aazi 

.034 
.021 
.074 
.039 

1.09 
.566 
.516 

2.79 
.289 
.163 
.164 

a02 

November. 

116 
106 

87 

.01 

December. ■,. 

.02 

.09 

Pebraarri 

252 
11,100 
2480 
2680 
19900 
2230 
706 
1,140 

.04 

mSS!^:::::::::....:: 

102 

619 
676 
1,490 
368 
168 
71 

L26 

Arrfl 

.68 

lay!::::::::;: 

.69 

Jtme. -r, 

lU 

July 

.88 

Aoinist 

.19 

S^SSber'l.:..! 

.U 

The  year. . .            - 

19,900 

1,230 

.480. 

140 
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SAHeAXOV  BIVXR  VXAK  0AK70BD,  ILL. 

LocAHOir.— In  sec.  6,  T.  19  N.,  R.  7  W.  third  principal  meridian,  at  highway  bridge 
3  miles  northeast  of  Oaldord,  Menard  County,  2}  miles  above  Chicago,  Peoria  & 
St.  Louis  Railway  bridge,  and  1}  miles  above  mouth  of  Crane  Creek. 

DsAiNAOB  AREA. — 5,000  square  miles. 

RscoRDS  AVAILABLE.— October  26,  1909,  to  June  30,  1911;  December  10,  1911,  to 
Harch  31,  1912;  August  25,  1914,  to  September  30,  1917. 

Gaoe.— Chain  gage  attached  to  bridge;  read  by  R.  W.  Schnell. 

DiscHABOB  MEASUREMENTS. — ^Mado  from  downstream  side  of  bridge. 

Chanxel  and  control. — ^Bed  composed  of  sand  and  fine  gravel;  shifting.  The 
river  for  some  distance  above  and  below  station  has  be^i  dredged  and  straight- 
ened, thus  increasing  the  slope  considerably  and  disturbing  the  regimen  of  flow. 

ExTREMEa  or  DUCHAROE. — Maxjmum  stage  recorded  during  year,  19.9  feet  June 
8  and  9  (discharge,  determined  from  extension  of  rating  curve,  33,300  second- 
feet);  minimum  stage,  0.68  foot  October  10-18  (discharge,  135  second-feet). 

1909-1912, 1914-1917:    Maximum  discharge  June  8,  9,  1917;  minimum  dis- 
cbaige,  85  second-feet,  August  30, 31,  November  27,  and  December  2,  1914. 

Ics.— Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  not  permanent.  Rating  ciurve  used  to  March 
31, 1916,  fairly  well  defined  between  310  and  17,500  second-feet;  curves  used  after 
that  date  fairly  well  defined  between  170  and  17,500  second-feet;  extended  above 
17,500  second-feet.  Gage  read  to  tenths  once  daily  till  December  31, 1914,  and  to 
hundredths  once  or  twice  daily  afterwards.  Gage  reading  for  March  to  September, 
1916,  somewhat  unreliable.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  table.  Open-water  records  good  for  medium  stages,  and  fair 
for  low  and  very  high  stages;  winter  records  poor. 

J>Marg€  meanatmenU  of  Sangamon  River  near  Oakford,  III.,  during  the  year  ending 

Sept.  SO,  1917, 


[MadebyH.C 

.Beckman.] 

Dste, 

bSl^t. 

Di». 
charge. 

Date. 

he^t. 

Dis- 
charge. 

^o^.Z 

Feet, 
0.77 
11.98 
10.48 

8ec.'ft. 
158 
10,000 
5,160 

Mar.  28 

Feet. 
6.34 
6.40 
2.67 

8ee.'ft. 
8,540 
2  950 

Mir.16 ::: 

June  27 

a 

Sept.  8 

'756 

^^0%  dischcage,  in  second-feet,  of  Sangamon  River  near  Oakford,  III.,  for  the  yeare  ending 

Sept.  SO,  1914^-1917. 


^7. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

i          Day. 

Aug. 

Sept. 

1...'"^ 

99 
237 
274 
810 
329 

348 
348 
348 
468 
468 

11 

427 
407 
387 
387 
387 

387 
387 
374 
361 
348 

21 

348 

2...        

12 

22 

348 

3....  

13 

23 

829 

4....    

14 ; 

24 

310 

6....  1 

15 

25. 

117 

117 
99 
99 
99 
85 
85 

310 

«... 

16 

36 

310 

7....;; 

17. 

27 

292 

8. 

is::::::::;::::*:::::"' 

28 

278 
278 
273 

» 

19 1 

29 

M) 

20 

30 

u'.'.v.'.y.'.'.v.'.'.' 
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Daily  dikharge,  in  second-feet,  of  Sangamon  River  near  Oakfordy  III,  ^  for  the  year*  eni- 
ing  Sept.  SO,  15i-^iPi7~-Continued. 


Bay. 


1914-15. 

1 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

W 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

1915-16. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21.. 

22 

23 

24 

25 

36 

27 

28 

29 

30 

81 


Oct.  Nov.  Dec.   Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept 


203 
140 
140 
132 
124 

117 
99 
140 
128 
U7 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
108 
99 

99 
99 
99 
99 
99 
99 


2,980 
2,980 
2,740 
2,580 
2,420 

2,180 
2,020 
1,880 
1,740 
1,670 

1,600 
1,530 
1,460 
1,460 
1,390 

1,320 
1,320 
1,260 
1,260 
1,260 

1,200 
1,200 
1,140 
1,140 
1,140 

1,140 
1,020 
962 
006 
006 
006 


8.51 
8.51 
798 
798 
798 

746 
746 
696 
696 
606 

696 
696 
696 
696 


647 
624 
647 
696 

696 
696 
696 
696 
624 

746 
1,020 
906 
696 
647 


00 
85 
92 
90 
90 

99 
99 

99 
117 
117 

117 
117 
117 
117 
99 


100 


600 
554 
532 
532 
554 

600 
647 
600 
600 
600 

647 
696 
798 
851 
1,080 

1,390 
1,320 
1,320 
1,320 
1,390 

1,390 
1,460 
1,390 
1,390 
1,200 

1,200 
1,080 
1,080 
1,020 
1,020 
1  200 


2,420 
4,730 
7,910 
9,920 
10,200 

10,900 
10,200 
9,780 
0,360 
8,820 

8,170 
8,820 
0,900 
10,500 
11,200 


13,100 


25,800 
28,400 


20,200 


13,400 


696 
647 

600 
600 
600 
600 
554 

510 
489 
480 
468 
468 
448 


7,260 
6,040 
5,160 


4,630 
4,530 
4.130 
3,950 

8,770 
3,^90 
3,500 
3,410 
3,230 

3,140 
3,140 
3,140 
3,060 
2,900 

3,250 
3,610 
3,960 
4,320 
4,670 
5,030 


448 
448 
427 
427 
427 

407 
407 
887 
868 
427 

647 
798 
798 
746 
746 


647 
600 
554 
798 

510 
510 
647 
096 
746 

798 
851 
906 
906 
861 


5,380 
5,270 
5,160 
6,160 
4,830 

4,530 
4,130 
3,860 
3,590 
8,430 

3,270 
3,110 
2,950 
2,870 
2,790 

2,790 
2,630 
2,470 
2,390 
2,390 
2,390 

2,310 
2,310 
2,160 
2,160 
2,090 

2,090 
2,020 
1,050 
1,880 


600 
654 
696 
600 

510 

554 

906 

1.460 

1,020 

798 
647 
600 
600 
654 

468 
407 
868 
320 
810 

407 
448 
427 
427 
468 

6,160 
9,220 
11,200 
13,700 
16.300 
16,500 


1,810 
1,810 
1,810 
1,810 
1,810 

1,810 
1,740 
1,670 
1,600 
1,530 

1,470 
1,470 
1,630 
3,110 
3,430 

4,040 
4,040 
8,680 
3,350 
3,110 

3,030 
2,950 
2,630 
2,630 
2,630 

2,550 
3,190 
3,510 
3,890 
3,770 
4,130 


15,900 
14,500 
12.800 
0.920 
8,560 

6.280 
4,730 
4,130 
3,410 
2,740 

2,740 
3.140 
5,160 
5,600 
5,270 

4.730 
3,050 
3.060 
2,580 
2,740 

2,960 
8,410 
4,330 
4.730 
4,530 

3,060 
2,420 
1,950 
1,740 
1,600 


8,770 
3,590 
3,430 
3,190 
2,790 

2,630 
2,950 
3,110 
3,270 
3,110 

2,790 
2,550 
2,310 
2,160 

2,oao 

1,880 
1,740 
1,740 
1,670 
1,600 

1,670 
1,050 
3,430 
4,040 
3,770 

8,430 
2,950 
3,030 
2,630 
2,310 


1,670 
1.880 
1,810 
1,670 
1,630 

1.320 
1,390 
1,810 
2,500 
2,900 

6.160 
8,600 
8.820 
8,690 
8,560 

9,080 
0,220 
7,780 
6.280 
4,530 

8.410 
2.660 
2,180 
1,740 
1,630 

1,810 
2,340 
a,  180 
2,100 
2.260 
4.830 


1,740 
1,470 
1,350 
1,230 
1,110 

1,000 
806 
845 
795 
746 

696 
698 
698 
698 
698 

605 
582 
538 
617 
497 

560 

605 
651 
606 


497 
477 
438 
438 
400 


7,000 
7,520 
9.360 
10,800 
10,600 

9,500 
7.520 
5.830 
6.600 
6,710 

5,270 
4,940 
3.860 
2.740 
2,340 

3,020 
2,740 
2,900 
1,880 
1,810 

7,380 
11,300 
12,600 
14.700 
17,500 

20,600 
22,200 
21.400 
30,200 
16.900 
14.700 


363 
363 
345 
327 
292 

292 
392 

638 
419 
345 


651 
698 
660 
477 

345 
327 
327 
327 
259 

276 
250 
250 
343 
227 

327 
327 
327 
337 
327 
318 
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Daily  ditcharge,  in  $econd-feet,  of  Sangamon  River  near  Oakford,  III,^  for  the  yean  end- 
ing Sept,  SO,  iPi-f-iPi  7— Continued. 


D.y. 


Oct. 


Nov. 


Dwj. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


m«-17. 

1 

2 

8 

4 

5 

6 

7 

8 

0 

M) 

11 

12. 

13 

14 

15 

M 

17 

18 

» 

20 

21 

22 

23 

21 

25 

28 

27 

28 

29 

30 

31 


190 
167 
167 
162 
156 

156 
148 
148 
140 
135 

135 
135 
135 
135 
135 

135 
135 
135 
148 
184 

173 
187 
187 
187 
103 

187 
173 
173 
173 
173 
181 


173 
173 
154 
154 
154 

154 
145 
154 
167 
173 

167 
181 
181 
181 
167 

167 
167 
167 
167 
167 

167 
167 
212 
243 
250 

250 
250 
259 
250 


259 
227 
243 
227 
221 

212 


206 


760 


455 


246 


215 


325 


827 
400 
477 
477 
477 

560 
560 
617 


477 
438 
438 
400 


382 
363 
327 

327 

327 

497 

6,600 

8,300 

10,100 
11,000 
11,600 
10,800 
0,360 

8,040 
6,520 
5,380 
4,940 
4,730 

4,430 
8,950 
8,590 
8,270 
3,030 
2.710 


2,550 
3,110 
4,040 
4,530 
4,630 

4,790 
6,160 
4,830 
4,530 
4,040 

3,680 
3,430 
3,110 
2,710 
2,870 

2,810 
2,000 
2,020 
2,790 
2,710 

2,630 
2,310 
2,090 
1,950 
1,810 

1,670 
1,810 
2,090 
2,160 
2,310 


2,470 
2,630 
2,710 
2,060 
8,190 

8,480 
8,590 
8,430 
8,270 
8,600 

3,480 
8,110 
2,790 
2,630 
2,230 

2,160 
1,060 
1,880 
1,740 
1,600 

1,530 
2,310 
2,680 
2,390 
2,310 

2,230 
2,160 
2,090 
2,160 
2,390 
3,350 


4,730 
5,600 
5,490 
5,160 
12,200 

17,100 
30,200 
32,600 
33,300 
80,200 

28,000 
25,800 
23,600 
21,500 
19,300 

17,100 
15,700 
14,200 
13,100 
11,900 

10,800 
9,640 
8,560 
6,700 
5,110 

8,880 
8,050 
6,100 
7,300 
6,460 


5,550 
5,550 
4,080 
8,320 
2,790 

2,400 
2,190 
1,980 
1,770 
1,560 

1,490 
1,300 
1,240 
1,110 
1,060 

t,220 
1,220 
1,160 
1,100 
1,100 

080 

020 

020 

1,100 

1,400 

1,220 
1,720 
1,460 
1,340 
1,220 
1,160 


1,100 
080 
860 
750 
660 

650 

650 

750 

1,280 

1,040 

1,040 

1,040 

030 

838 

736 

636 
586 
538 
401 
468 

610 

1,000 

025 

080 


867 
814 
711 
635 
660 
610 


746 
798 
746 
696 
647 

574 
574 
796 
746 
1,960 

1,600 
1,890 
1,260 
1,080 
906 


598 
524 
500 

452 

428 
382 
859 
337 
337 

837 
337 
337 
315 
315 


KoTE.'Diacharge  taterpdated  for  about  one>thifd  the  days  In  1914  and  June  11-15,  1917;  ascertained 
from  estimated  gage  heists  June  18-26,  1917:  estimated,  because  of  ice,  from  gage  heights,  observer's 
itftes,  and  weather reooirds,  for  Dec.  16-31, 1914,  Dec.  16-31, 1915.  and  Dec.  7, 1916 toFeb. 20, 1017. 

Oage-height  record  March  to  September,  1016,  rather  unreliable. 

Monthly  di$charge  of  Sangamon  River  near  Oakford^  ItL^  for  the  year$  ending  Sept,  SO, 

1914-1917. 

prainage  area,  5,000  square  miles.] 


Run-off 
(depth  In 
fauAes  on 

drainage 
area). 

Month. 

Mtn^ynum. 

Mean. 

Per 
square 
mUe. 

1914. 
Aogost  25-31 

117 

468 

85 
99 

100 
338 

0.020 

.068 

0.005 

September..' 

.06 

1914-15. 
October 

202 

99 

99 
85 

118 
98.1 

102 

551 

621 
2,840 
5,090 
3  980 
9,330 
6,120 

.024 

.020 

.020 

.110 

.124 

.568 

L02 

.796 

1.87 

1.22 

.08 

.02 

December t 

.02 

Hsn^  10-31        .  ...  . , ,  .  .  

096 
906 
16,500 
15,900 
9,080 
22,200 
12.800 

448 
368 
810 
1,600 
1,320 
1,810 
2,740 

.05 

April 

.14 

1%.::::::::::::::::::::::::::::::::. ::::::::: 

.65 

JmM.^                      .  ,       ,    ,  , ,,  , 

1.14 

July 

.92 

Angnst 

2.16 

8^Sbi^i;iiiiiii:i;i:!ii;ii!ii!iii;i;!i!ii; 

1.36 
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Monthly  discharge  of  Sangamon  River  near  OdJ^ord,  IU,,for  Ike  year  ending  Sept.  SO, 

i9i-f-i9i7— Continued. 


Month. 


Discharge  hi  MOond-feeL 


^^^^^1lllllH- 


Per 

square 


(depth  in 

inches  on 

drainage 

area). 


October 

November. . 
December.. 
January  — 
February.;. 

March 

AprU 

May 

June 

July 

August 

September.. 


1915-lft. 


3,960 
1,030 
1,460 


900 

632 
2,430 


1,570 

730 

970 

11,100 


a  314 
.146 
.194 

3.22 


0.36 
.16 
.23 

2.56 


October 

November. . 
December.. 
January  — 
February..', 

March 

April 

m 

June 

July 

August 

September.. 


The  year. 


1916-17. 


5,380 
4,130 
4,040 
1,740 
698 
211 


1,880 

1,470 

1,600 

363 

218 
128 


8,140 

2,630 

2,730 

743 

345 

160 


.544 

.149 
.009 
.032 


10 
.60 
.61 
.17 
.08 


190 
2S9 


135 
145 


560 
11,600 
5,160 
3,500 
33,300 
5,550 
1,900 
1,050 


827 

1,670 

1,530 

3,060 

030 

468 

315 


160 

189 

214 

504 

311 

8,950 

3,030 

2,590 

14,500 

1,830 


.032 
.038 
.013 
.101 
.062 
.790 
.604 
.518 
2.90 
.866 
.166 
.138 


.01 
.Ot 
.06 
.12 
.06 

.n 

.67 

.60 

X2I 

.43 

.19 
.15 


33,800 


135 


2,890 


.478 


6.49 


SOirrH  FORK  OF  SAVOAXOV  &IVXB  HXA&  TATLORVUXS,  ILL. 

Location.— In -sec.  8,  T.  12  N.,  R.  2  W.,  at  Wabash  Railroad  bridge  about  3J  mfles 
southwest  of  Taylorville,  Christian  County,  and  about  a  quarter  of  a  mile  upstream 
from  highway  bridge  known  as  Half  Acre  Bridge. 

Drainagb  area. — 427  square  miles. 

Records  available.— February  11,  1908,  to  December  31,  1912;  August  8,  1914,  to 
May  17,  1917,  when  station  was  discontinued. 

Gage.— Chain  gage  attached  to  bridge;  read  by  Louis  Seelbach.  On  September  2, 
1909,  gage  datum  was  lowered  2  feet.  The  gage  heights  to  August  10, 1909 .  refer 
to  old  datum ;  those  from  August  11  to  September  1, 1909,  are  of  no  value  because 
of  backwater  from  a  construction  dam  built  and  used  during  that  period.  Gage 
heights  from  September  2,  1909,  to  December  31,  1912,  refer  to  new.  datum. 
On  August  8,  1914,  the  datum  was  changed  by  an  unknown  amount,  all  bench 
marks  being  destroyed  during  construction  of  a  new  concrete  steel-plate  girder 
bridge.  Gage  heights  subsequent  to  August  8,  1914,  refer  to  the  datum  used  in 
reestablishing  the  gage  on  that  date. 

Discharge  heasurements. — ^Made  from  downstream  side  of  bridge  or  by  wading 
below  gage. 

Channel  and  control. — In  August,  1909,  a  drainage  ditch  was  dug  along  the  river 
in  the  vicinity  of  the  station,  which  straightened  the  course  of  the  stream  but 
coincided  with  the  original  channel  at  the  gaging  section.  Though  the  ctoof 
section  of  the  channel  at  the  measuring  section  was  not  changed,  the  stage- 
discharge  relation  was  considerably  affected  by  the  change  in  slope.  Subsequent 
to  1912  a  new  bridge  was  built,  and  since  then  the  stage-dischaige  relation  has 
again  changed.    Measuring  section  is  in  a  pool ;  control  likely  to  shift. 

Extremes  op  discharge.— 1914-1917:  Maximum  stage  recorded,  16.1  feet  at  1  p .  m. 
January  31, 1916  (discharge,  9,660  second -feet);  minimum  stage,  0.51  foot  August 
10  and  11  and  September  29, 1914  (discharge.  0.6  second-foot). 
Maximum  discharge  during  periods  of  records  same  as  for  1914-1917. 
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loB.— Stage-discliaige  lelatioii  Beriously  affected  by  ice. 

AoouBACT.— Stage-discharge  relation  changed  several  times  from  1914  to  1917; 
affected  by  ice  and  by  backwater  from  brush  during  spring  of  1917.  Rating 
curves  need  from  February  1, 1915,  to  March  31, 1917,  fairly  well  defined  between 
264  and  2,520  second-feet;  rating  curves  for  other  periods  poorly  defined.  Ga^e 
read  to  hundredths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
gige  height  to  rating  table.  Becords  fair  for  medium  and  high  stages  during 
open-water  periods  of  1915  and  1916;  poor  for  remainder  of  time. 

DMarge  meaawremenU  of  South  Fork  of  Sangamon  Biver  near  TaylorvUle,  III.,  during 
the  year  ending  Sept,  SOy  1917, 


[Made  by  H.  C.  Beckman.) 

Date. 

Oaw 
height. 

charge. 

lfar.17 

Feet, 
9.34 
6.32 
4.60 

8ee.'ft. 
1  530 

lf»r.^._-_ , ,.-. ,,          ,      ■ 

387 

MiylS 

107 

DaUg  dim^utrge,  in  $eoofid'/eet,  ofSotUh  Fork  ofScmgamon  River  near  TaylorviUe,  III., 
for  the  period  Aug,  8, 1914,  to  May  17, 1917, 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept, 

Day. 

Aug. 

Sept. 

1914. 
1 

2.7 
2.8 

11 

18 

14 

14 
45 
100 
77 
43 

U 
12 
IS 
14 
15 

16 
17 
18 
19 
20 

1914. 

0.6 

.7 

.7 

2.7 

1.6 

1.3 

1.1 

.9 

.8 
6.0 

82 
17 
13 
9.2 

7.8 

6.8 
6.0 
5.0 
8.8 
3.0 

21. 

1914. 

2.0 
49 
29 
10 

7.4 

4.4 

9.0 
2.7 
3.2 
3.4 
3.0 

2.1 

2 

22 

2.1 

J....             .  . 

23 

2  0 

4 

24 

1.6 

5 

25 

1  3 

6 

26 

1  1 

7 

27 

1.0 

8 

0.7 
.7 
.6 

28 

.9 

9 

29 

.6 

10 

30 

1  2 

31.... 

i)*y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-16. 
1 

1.8 
1.4 
1.4 
1.4 
1.3 

1.1 
1.3 
1.3 
8.6 
8.6 

8.0 
8.0 
2.8 
2.7 
2.6 

5.2 
6.0 
6.0 
4.6 
4.0 

4.0 
8.8 
8.2 
2.7 
2.2 

2.1 
2.1 
2.1 
2.1 
2.2 
2.4 

2.7 
2.7 
2.8 
8.0 
8.2 

3.4 
8.6 
4.4 
5.2 
6.0 

6.8 
6.8 
6.2 
7.0 
7.4 

7.4 
7.0 
6.2 
6.0 
6.0 

6,0 
6.0 
6.4 
6.4 
6.6 

7.0 
7.0 
7.0 
6.8 
6.8 

7.0 
7.2 
8.0 
8.0 
8.8 

8.4 
8.2 
9.2 
10 
9.8 

3 
8 

76 
30 

6 

1,520 

1,570 

1,270 

790 

849 

140 

133 
98 
85 
85 
85 

73 
68 
64 
60 
42 

86 
34 
85 
315 
473 

332 

178 
119 

98 
85 
68 
63 
58 

63 
68 
63 
63 
64 

48 
46 
44 
42 
40 

38 
34 
32 
31 
32 

32 
31 
30 
28 
26 

25 
26 
21 
20 
20 
19 

18 
17 
17 
17 
16 

17 
17 
17 
18 
20 

38 
50 
58 
42 
34 

30 
21 
19 
17 
17 

17 

19 

190 

264 

454 

366 
203 
112 
68 
26 

19 
16 
28 
42 
38 

36 
40 
140 
105 
85 

48 
40 
30 
25 
28 

28 
30 
24 
17 
20 

36 
157 
105 
79 
73 

654 
3,030 
3,390 
2,770 
2,380 
2,000 

1,670 

1,320 

985 

581 

400 

264 

190 
167 
140 
119 

1,180 
1,570 
1,720 
1,270 
761 

400 
217 
167 
140 
315 

1,270 

1,370 

1,470 

950 

605 

248 
140 
157 
315 
680 

658 
3J<3 
264 
190 
315 

400 
315 
493 
851 
790 

1,470 
2,060 
2,530 
2,380 
2,000 

1,620 

1,370 

851 

473 

316 

217 
178 
140 
119 
98 

98 
167 
157 
140 
119 
140 

167* 
190 
536 
568 
605 

400 
190 
126 
91 
85 

68 
63 
58 
54 
54 

68 
105 

85 
148 
167 

3,210 
7,150 
5,990 
4,230 
2,940 

2,310 

1.620 

1,370 

950 

6M) 

605 

473 

2 

332 

3 

248 

4 

178 

5 

148 

6 

148 

7 

120 

8 

126 

9 

148 

SO 

133 

n 

112 

12 

106 

13 

105 

14 

98 

15 

91 

18 

17 

IH 

96 
79 
126 

W 

349 

20 

349 

M 

264 

22 

383 

23 

264 

24 

167 

X 

157 

« 

112 

17 

106 

28 

106 

29 

119 

30 :;:. 

105 

81 , 
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Daily  dincharge^  in  second-feet,  of  South  Fork  of  Sangamon  River  near  TaylorviUe,  lU., 
for  the  period  Aug.  8y  1914,  to  May  17,  i9i 7— Continued. 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr, 

May. 

June. 

July. 

Aag. 

Sept. 

ins-u. 
1 

91 
79 
73 
70 
63 

68 
66 
54 
52 

60 

48 
48 
60 
52 
54 

66 
68 
60 
73 
85 

85 
79 
79 
73 
73 

73 
73 
79 
79 
85 
85 

85 
85 
85 

85 
85 

85 
85 
85 
85 
85 

85 
85 
91 
91 
91 

91 
85 
85 
91 
98 

98 
98 
98 
98 
98 

85 
91 
91 
91 
91 

91 
91 
85 
91 

85 

85 
85 
85 
85 

85 

112 
178 
298 
298 
217 

178 
232 
883 
435 
886 

264 
232 
203 
203 
203 

165 

1,330 

761 
1,670 
4,460 
4,980 
8,900 

3,030 
2,460 
2,060 
1,720 
1,320 

1,180 
1,420 
1,670 
1,670 
1,420 

1,100 
916 
1,100 
1,370 
2,850 
0.4fi0 

7,8T0 
8,690 
2,530 
1,940 
1,470 

1,140 
706 
493 
400 
332 

298 
298 
315 
281 
232 

232 

417 
605 
883 
851 

761 

761 

1,100 

1,320 

1,420 

1,370 

1,100 

820 

629 

514 
448 
883 

332 

298 

832 
605 
883 
790 
654 

636 
473 
417 
400 
366 

332 
298 
248 
264 
232 

217 
217 
217 
203 
203 

208 
217 
264 
264 
264 

232 
232 
232 
217 
203 

190 
178 
178 
167 
167 

167 
157 
147 
138 
138 

129 
129 
120 
120 
120 

157 
157 
147 
138 
WO 

120 
129 
129 
120 
111 

Ill 
111 
111 
120 
129 

120 
111 
102 
94 
87 

80 
80 
80 
80 
87 

102 
203 
157 
120 
94 

87 
84 
80 
77 
74 

71 
74 
80 
102 
111 
102 

102 
102 
111 
120 
102 

102 
90 
315 
264 
190 

129 
111 
90 
74 
68 

65 
62 
60 
67 
74 

733 
1,520 
1.880 
1,720 
1,370 

680 
400 
264 
190 
147 

Ill 
84 
68 
67 
57 

60 
47 
39 
35 
33 

29 
27 
26 
43 
64 

35 
31 
81 
26 
24 

90 
43 
87 
27 
21 

17 

15 

12 

11 
9.6 
7.8 

11 
7.4 

11 
8.8 
7.0 

4.8 
3.1 
4.5 
8.4 
6.0 

6.0 
6.8 
7.2 

10 

16 

18 

17 

15 
7.6 
5,0 

8.5 
2.9 
2.3 
2.1 
1.7 

1.7 
2.1 
1.5 
1.9 
1.5 
1.7 

2.1 

2 

4.2 

3 

3.3 

4 

2.5 

5 

L9 

6 

5.0 

7 

43 

8 

45 

9 

23 

10 

8.8 

11 

4.0 

12 

19 

13 

2-1 

14 

15 

1.8 
.9 

16 

1.1 

17 

1.0 

18 

1.1 

19 

1.1 

20 

LI 

21 

1.9 

22 

1.6 

23 

1.3 

24 

1.1 

26 

.9 

26 

1.0 

27 

.9 

28 

62 

29 

3.1 

80 

1.9 

31 

.  -,  ^- 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

Vaj. 

1 
1 

916-17. 

1.3 
1.1 
1.1 
1.3 
1.3 

1.1 
.9 
1.1 
1.3 
1.1 

1.0 
1.1 
1.1 
1.3 
2.3 

4.5 
3.5 
2.7 
8.0 
9.0 

9.4 
9.0 
8.8 
9.2 
10 

10 
10 
10 
11 
10 
11 

11 
10 

9.6 
10 

9.6 

9.6 
9.8 
9.8 

10 

11 

10 
10 
10 
11 
11 

11 
10 
10 
10 
10 

10 
10 
13 
14 
17 

19 
16 
14 
13 
11 

11 

10 
9.6 
9.6 
9.8 

9.6 
9.6 
10 

6 

9 

45 
12 

7 

1.6 

1.2 
20 

19 
15 
12 
12 
11 

10 
10 
11 
11 
11 

11 

12 

248 

1,520 

3,030 

2,120 

1,570 

1,140 

714 

385 

283 
249 
216 
266 
619 

619 
302 
283 
200 
166 

119 

107 
192 
435 
886 

266 

249 
249 
224 
200 
192 

162 
128 
128 
102 
90 

82 
72 
66 

SM 

2 

283 

3 

840 

4 

301 

6 

2B» 

6 

801 

7 

386 

8 

320 

9 

2S3 

10 

2tf 

11 

301 

12 

283 

13 

366 

14 

2« 

15 

200 

16 

162 

17 

m 

18 

19 

78  

20 

59  

21 

63 

60 
40 

22 

23 

24 

34  

25 

83  

26 

80  

27 

83  

28 

65  

29 

122  

30 

154  1 

31 

1 

NoTK.— Dlschan^  interpolated  for  Nov.  8  and  9, 1914,  Mar.  2, 1916.  and  Mar.  80. 1917;  estimated  for  Dec. 
11. 1914.  to  Feb.  5, 1915.  Jan.  1-10, 1916,  and  Deo.  9, 1916.  to  Feb.  28. 1917,  because  of  ice,  from  ga«e  hei^hu, 
observer's  notes,  and  weatber  records.    Braced  figures  show  mean  disobar^  for  periods  indicated. 
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Monthly  dueharge  of  South  Fork  of  Sangamon  River  near  TaylorviUe,  lU.yfor  the  period 
Aug.  8, 1914  to  May  17, 1917. 


[Drainage  ar«a,  427  square  miles.! 

Discharge  in  second-feet. 

Ran-off 
(depth  in) 

IfoDth. 

liazimum. 

lOnimam. 

Mean. 

PersQQare 
mUe. 

inches  on 

drainage 

(area). 

1914. 
Aoipist.  8-31- 

49 
190 

0.6 
.6 

5.90 
17.8 

0.014 
.(H2 

0.01 

8f[rt«n^... 

.05 

1014-15. 
Oetober 

5.2 
7.4 

1.1 
2.7 

2.72 
5.50 
6.54 
85.6 
502 
43.5 
74.0 
500 
698 
684 
1,130 
179 

.0064 
.013 
.015 
.083 

1.18 
.102 
.178 

1.17 

1.62 

1.60 

2.65 
.417 

.007 

Nrwwantwr ,.,,.,  ^ ., , 

.01 

DfieqRlbfr r 

.02 

Hjxomtj X ,  . .  r . . 

.10 

Febroarr 

84 
19 
16 
16 
119 
98 
54 
79 

1.28 

iirrh 

98 
454 
8,390 
1,720 
2,530 
7,150 
473 

.12 

Auril 

.19 

1^:: :::::::::.:::: :::::::::::.::.::.:.. 

1.85 

June. •. 

1.81 

July         

1.84 

Annist 

8.06 

SeDtMober 

.46 

Thejear 

7,150 

321 

.762 

10.20 

1915-16. 
October 

91 

98 

435 

9,460 

7,870 

883 

232 

203 

1,880 

111 

18 

45 

48 
85 
85 

67.5 
80.4 
188 
2,060 
1,180 
865 
156 
101 
873 
38.6 
6.53 
5.74 

.158 
.209 
.428 
4.82 
2.76 
.854 
.365 
.237 
.873 
.090 
.016 
.013 

.18 

Novonber 

.23 

Deconber 

.49 

Mnnary ,.,-.-, ,  ^ . . . , ,  ^ . . 

5.56 

Fwhmftrr , , 

232 
203 
111 
71 
57 
7.8 
1.5 
.9 

2.98 

iSSS^:::::::::::::::::::::::::::::::::::: 

.96 

ADfil 

.41 

^:::::::::::::::::::::::::::::;:::::::::: 

.27 

hsBn,  .         

.97 

July 

.10 

.02 

fieptfin^^n*      

.01 

Theypor....... 

9,460 

.9 

383 

.897 

12.20 

1916-17. 
October 

11 
19 

0.9 
9.6 

4.08 
11.3 
7.78 
20.9 
6.68 
454 
136 
268 

.012 
.026 
.018 
.049 
.015 
1.06 
.319 
.627 

.01 

November     

.08 

Decmber 

.02 

Ttnaaiy           

.06 

Ftbrfliry 

.02 

March.               

3,030 
435 
385 

10 
30 
134 

1.22 

Aprtl 

.36 

May,  1-17 

.40 

SOTTTH  FOBS  OF  SAVOAXOIT  BIVER  AT  POWER   VLAST  HXA&  TATLOBVILLX,  ZZX. 

Location.— In  sec.  14,  T.  13  N.,  R.  3  W.,  at  Chicago  &  lUinois  Midland  Railroad 
bridge  about  6  miles  northwest  of  Taylorville,  Christian  County,  about  500  feet 
east  of  power  plant  of  Central  Illinois  Public  Service  Co.,  5  miles  below  mouth 
of  Bear  Creek,  and  8  miles  below  station  formerly  maintained  at  Wabash  Railroad 
bridge. 

Drainaqb  area. — 510  square  miles  (measured  on  map  issued  by  U.  S.  (xeological 
Survey,  scale,  1  to  500,000). 

Records  avah.able. — ^May  18  to  September  30,  1917. 
AOB. — Chain  gage  attached  to  bridge;  read  by  R.  T.  Teaney. 

I>iscHAROB  MEASUREMBNTS. — ^Made  from  upstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Soft  mud;  likely  to  shift. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  period  of  records, 
26.6  feet  June  6  (discharge,  10,400  second-feet);  minimum  stage,  3.68  feet  at 
9  a.  m.  August  21  (dischai^e,  3.8  second-feet). 

A  stage  of  about  27.3  feet  on  the  present  gage  is  said  to  have  been  reached 
January  31, 1916  (discharge,  11,300  second-feet). 

Diversions. — An  average  of  about  a  half  second-foot  of  water  is  used  for  boiler-feed 
and  other  purposes  at  the  power  plant. 
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SURFACE  WATER  SUPPLY,  1917,  PART  V. 


Accuracy. — Stage-dischaige  relation  probably  permanent  during  period  of  recordi. 
Rating  curve  fairly  well  defined  above  25  second^eet.  Gage  read  to  hundredths 
twice  a  day.  Daily  diflchaige  ascertained  by  applying  daily  gage  height  to 
rating  table.    Records  good  except  those  for  extremely  low  stages,  which  are  hii. 

Discharge  measurements  of  SoyJJi  Fork  of  Sangamon  River  at  power  plant  near  Taylor- 
vilUf  III.,  during  the  year  ending  Sept,  SO,  1917. 


Date. 

ICadeby- 

Oai^ 
height. 

Dis- 
charge. 

Date. 

ICadeby— 

h^ 

Dte- 
cfaarge. 

Hay  IS 

j^tiQ    1 

H.  G.  Beckman 

Feet. 

14.21 
24.02 

102 
1,430 
8,000 

June    8 

26 

Sept.  11 

O.  J.  Trinlcans... ...... 

F^et. 

21.43 
5.83 
9.72 

5.m0 

Q.  J.  Trinkaus 

H.  C.  Beckman 

do 

lOP 

7 

do 

$04 

Daily  discharge^  in  second-feet,  <yf  South  Fork  of  Scmgamon  River  at  power  plant,  near 
TaylorvilUf  III.,  for  the  year  ending  Sept,  SO,  1917, 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Ang. 

Sept, 

1           .  . 

1,440 
1,380 
1,350 
1,230 
5,020 

10,400 
8,310 
5,0:0 
3,310 
2,390 

1,750 

1,410 

1,150 

868 

680 

155 
108 
96 
76 
62 

52 
47 
42 
38 
35 

32 
28 
26 
23 
23 

23 
14 
11 
8.6 
11 

14 
220 
69 
96 
62 

40 
28 
16 
12 
9.0 

116 
87 
60 
30 
24 

22 
32 
806 
743 
680 

412 
146 
02 
50 
42 

16 

680 
635 
390 
300 
240 

200 
191 
164 
146 
128 

112 
96 
112 
124 
200 

23 
21 
19 
17 
15 

13 
19 
25 
33 
128 

200 
116 
146 
99 
52 
34 

7.6 

6.4 
5.6 
5.0 
4.4 

3.0 

TO 

522 

240 

137 

84 

82 

73 
280 
350 
260 

34 

2 

17 

27 

3 

18 

96 
88 
82 

76 
96 
220 
330 
300 

240 
370 
663 
956 
1,150 
1,410 

20 

4 

19 

17 

5 

20 

15 

0        

21 

16 

7 

22 

IS 

g 

23 

14 

9 

24 

13 

10 

25 

11 

11 

26 

10 

12              .  . 

27 

14 

13 

28 

17 

14 

29 

16 

15 

30 

13 

31 

Note.— No  gai;e  height  record  for  May  20,  June  17,  July  8,  22,  and  29,  Aug.  5, 12, 19,  and  25»  and  Sept.  2, 
3, 9, 16, 23,  and  30;  discharge  interpolated. 

Monthly  discharge  of  South  Fork  of  Sangamon  River  at  power  plant  near  TaylorvHU,  lU., 
for  the  year  ending  Sept.  SO,  1917, 

}T>ralnago  area,  510  square  miles.] 


Month. 


Discharge  in  second-feet. 

Per 

Maximum. 

Hfjnttnnni- 

Mean. 

square 
mile. 

1,410 

76 

434 

0.851 

10,400 

96 

1,040 

8.23 

200 

13 

68.2 

.114 

522 

89 

87.1 

.171 

806 

10 

120 

..235 

Run-off 
(depth  in 


drainage 
area). 


May  18-31. 

June 

July 

August  — 
September 


0.44 
8.59 

.13 
.20 
.26 


KASKASKTA  RIVSB  AT  VAHDAUA,  ILL. 

Location. — In  sec.  16,  T.  6  N,,  R.  1  E.  third  principal  meridian,  at  highway  bridge 
at  east  end  of  Main  Street,  Vandalia,  Fayette  County,  about  3i  miles  above 
Hickory  Creek. 

Draxnaqb  area. — ^1,980  square  miles. 

Records  available. — February  26,  1908,  to  December  31,  1912;  August  11,  1914,  to 
September  30,  1917. 
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Gaob.— Chmin  gi^  attached  to  bridge;  read  by  "Mlaoii  Haley. 

DncHABOB  MBA8VRKMBNT8. — ^Biade  fiom  downBtream  side  of  bridge  or  by  wading. 

Channel  and  control. — Measuring  section  is  at  a  pool;  may  shift. 

ExTRBMBS  OF  DI8CHAROB. — MaTiin«m  Stage  recorded  during  year,  23.0  feet  at  9  p.  m. 
June  6  (dischaige,  16,400  second-feet);  tnitiimiim  stage,  0.52  foot  October  14  and 
November  16  to  19  (discharge,  19  second-feet). 

1908-1912  and  1914-1917:  MaTimiim  stage  reonded,  23.0  feet  June  6,  1917  (dis- 
chaige, 16,400  second-feet);  minimum  stage,  0.38  foot  August  12, 1914  (dischaige, 
13  second-feet). 

IcB.~Stage-discharge  relation  seriously  affected  by  ice. 

AociniACT. — Stage-dischaige  relation  changed  during  high  water  in  June.  Rating 
curve  used  till  May  31  w^  defined  between  270  and  10,800  second-feet;  curve 
used  after  that  date  well  defined  between  327  and  10,800  second-feet;  both  curves 
fuily  well  defined  beyond  the  limits  mentioned.  Gage  read  to  hundredths  once 
daily.  Daily  discharge  ascertained  by  apj^ying  daily  gage  height  to  rating 
table.    Open-water  records  good;  winter  records  poor. 


DMarge  measurements  o/Kaduuitia  River  at  Vandalia,  JU.,  during  the  year  ending  Sept, 

SO,  1917. 

[ICade  by  H.  C.  Beckman.) 


Dis- 
charge. 


Sept.  13.. 
12.. 


See,-fl. 
528 
521 


Daify  diseharge,  in  tecond-feet,  of  KaskaMa  River  at  VandaUa^  IlL,  for  the  year  ending 

Sept.  SO,  1917, 


^7- 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

I 

28 
28 
28 
27 
26 

26 
24 
23 
22 

20 

20 
19 
19 
19 
20 

20 
21 
22 
28 
32 

43 
41 
40 
38 

36 

83 
30 
28 
24 
24 
23 

22 
22 

21 
20 
20 

20 
20 
20 
28 
24 

21 
22 
21 
20 
19 

19 
19 
19 
19 
19 

19 
20 
40 
60 
56 

36 
84 

49 
46 
46 

43 
42 
86 
36 
84 

84 
37 
105 
120 
130 

125 
410 

473 

520 

566 

619 

1,380 

2,500 

1^690 

1,100 

912 

730 

115 
145 

110 

160 

407 
386 
344 
305 

287 
287 
270 

254 
222 
185 
153 
147 

141 
136 
147 
141 
130 

125 

172 

2,300 

4,090 

3,940 

3,090 
3440 
3,040 
2,740 
2,660 

2,560 
2,400 
2  140 
2,840 
3,090 

2,460 
1960 
1,760 
1,520 
1,380 
1,140 

1,270 
3,890 
2,340 
1480 
2,100 

1,940 
1,800 
1580 
1,440 
i;340 

1,240 

1,100 

976 

820 

760 

730 
673 
619 
568 
544 

520 

496 
473 
473 
420 

407 

429 

2,580 

8,G90 

3,940 

3,690 
2,460 
1580 
1,480 

i;8eo 

2,220 
2,180 
2  140 
2,100 
2,020 

1,980 
1,720 
1580 
.1,380 
1,270 

1,100 

1,040 

976 

912 

790 

730 
2,500 
2,660 
1,550 
1,340 

1,2W 
1  170 
2,500 
4040 
3,490 
5,490 

6,660 
S,60(f 
7,560 
6880 
9,340 

11,100 
9,820 
8,060 
7,560 
7,560 

6,090 
6,180 
5,930 
5,280 
4,470 

4,190 
4,040 
3,390 
2,730 
2,480 

2,160 

1,750 
1400 
1,300 
1,190 

1,070 
980 
1,100 
1,330 
i;780 

1,500 
1,440 
1,300 
1260 
1,190 

1,130 
960 
830 
685 
630 

552 

504 
481 
458 
435 

413 
391 
435 
391 
369 

327 
287 
327 
391 
307 

287 
369 
677 
1,160 
1,010 
830 

685 

869 
348 

307 
770 
1,190 
685 
552 

369 
827 
287 
231 
213 

196 
172 
158 
138 
132 

231 
1,010 
630 
504 
435 

327 
249 
165 
458 
713 
630 

552 

2 

458 

3 

307 

4 

231 

5 

196 

6 

180 

7 

165 

8 

950 

9 

770 

10 

528 

11 

458 

12 

528 

13 

458 

H 

391 

U 

327 

16 

268 

17 

222 

W 

196 

» 

172 

20 

158 

21 

132 

S 

108 

n 

102 

21 

96 

25 

96 

as 

96 

J7 

90 

28 

84 

29 

78 

30 

72 

31 

NoTB.— Diadiarge  Interpolated  for  Mar.  21;  estimated  for  Dec.  11  to  Feb.  21,  because  of  ice,  from  gare 
bflighta,  obMrrer's  notes,  and  weather  records.   Braced  figures  show  mean  discharge  for  periods  indicated. 

96719^— 1^— wsp  466 ^13 
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Monthly  disdiarge  of  KatHcatikia,  River  at  Vandalia^  IU,,/or  the  year  ending  Sept,  30^  1917, 
prainage  area,  1,W0  square  mfles.) 


Ban-Gff 
draiDasD 

UoDth. 

Ifff^Tfn^flHI , 

— 

MMn. 

Per 
scioarB 
mile. 

area). 

October 

43 

60 

10 
19 

36.8 

37.4 

306 

437 

184 
1,650 
1.360 
1,970 
4760 

684 

437 

383 

a  014 
.014 
.104 
.216 
.093 
.833 
.687 
.995 

3.40 
.345 
.221 
.143 

aos 

.02 

December 

.12 

JaDQftTf 

8,600 

.25 

Pebniary 

.10 

'kfKi'oh - 

4,000 
SMO 
5,400 
11100 
1500 
1,190 
'•60 

135 
407 
730 
960 
SS7 
133 
73 

.96 

April 

.77 

May.:;:::::::::::::::::::::::.:.:.::: 

LU 

June.  .  .            .                      ...        ...        r    .   .    .    T   ■    r  .    .  .    r  .    T    ,    r  .  r  -  -  . T  - 

X6$ 

July 

.40 

Amnist 

.25 

September 

.16 

ThAVMar 

11,100 

19 

1,000 

.506 

&88 

TABTABTnA  BIVZ&  AT  HXW  ATHZmS,  ILL. 

Location.— In  W.  i  NE.  \  sec.  28,  T.  2  S.,  R.  7  W.  third  principal  meridian,  at 
Illinois  Central  Railroad  bridge  about  600  feet  north  of  railroad  station  at  New 
Athens,  St.  Clair  County,  about  a  mile  below  mouth  of  Silver  Creek  and  3  milee 
above  mouth  of  Lively  Creek. 

Dbainaob  area. — 5,220  square  miles. 

Records  AVAiLABLB.-~January  23,  1907,  to  December  31,  1912;  Jime  22,  1914,  to 
September  30, 1917.  Gage  height  of  river  was  taken  on  Wednesday  and  Thursday 
mornings  from  January  23,  1907,  to  October  28,  1909,  by  C.  J.  von  Roth  Roffy 
for  the  New  Athens  Journal,  and  by  whom  they  were  published.  Record 
authentic.  Gage  heights  have  been  reduced  to  the  present  datum;  maximum 
error  probably  not  more  than  0.4  foot,  decreasing  with  increase  of  stage. 

Gaob. — Chain  gage  .attached  to  bridge;  read  by  Henry  Hoffman. 

DisGHAROB  MBASTTREMBNTS. — ^Mado  fiom  dowustream  side  of  bridge  to  which  gage 
is  attached  or  from  highway  bridge  about  500  feet  downstream. 

Channel  and  control. — Sand  and  gravel;  may  shift. 

Extremes  of  discharge.— Maximum  stage  recorded  diuing  year,  26.1  feet  June  14 
(discharge,  25,700  second-feet);  maximum  discharge,  26,100  second-feet,  June  13; 
flow  for  both  these  days  affected  by  backwater  from  MiasisBippi  River;  minimum 
stage  recorded,  2.43  feet  at  noon  October  11  (discharge,  142  second-feet). 

Maximum  stage  recorded  during  periods  of  records,  35.7  feet  August  26,  1915 
(discharge,  63,100  second-feet);  minimum  stage,  2.08  feet  August  10,  1914  (dis- 
chaige,  102-second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

AcctTRACT. — Stage-dischaige  relation  changed  slightly  during  year;  affected  by  back- 
water from  MisBJasippi  River  when  height  on  gage  of  United  States  Weather 
Bureau  at  Chester,  111.,  is  above  about  14.0  feet,  and  by  ice  during  parts  of  winter. 
Rating  curves  used  during  periods  of  no  backwater  from  the  Misaissippi  fairly 
well  defined.  Gage  read  to  hundredths  once  daily.  Daily  dischaige  for  periods 
of  no  backwater  ascertained  by  applying  daily  gage  height  to  rating  tables;  for 
periods  of  backwater  determined  from  daily  gage  heists  at  New  Athens  and 
Chester  by  slope  method  described  in  Water  Supply  Paper  345,  page  53.  Records 
fair  for  period  of  backwater  effect,  poor  for  periods  of  ice  effect,  and  good  for 
rest  of  year. 
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Ditckargt  meanarementa  of  Kaskaskia  River  at  New  Athena^  lU,,  during  the  year  ending 

Sept.  SO,  1917. 

(IfMleby  H.  C.  Bedanan.) 


Date. 


Difl. 
diarge. 


May  17. 
July  as. 
Sept.  15 


See.-fi, 
a  1,730 
a  1,120 
fllO 


•  Backwater  from  MiadsBippi  River  when  measurement  was  made.     (See  "Aooancj"  in  station 
dBKxiption.) 

Daify  dMwrge,  in  aeocmd-feet,  o/Kashuhia  River  at  New  Athens,  lU.^for  the  year  ending 

Sept.  SO,  1917. 


Pay. 


Oct. 


Nov. 


!>«;.      Jan.      Feb. 


Mar.     Apr. 


May. 


June.    July.     Aug. 


Sept. 


I. 
2. 
3. 
I. 
5. 

«. 
7. 
8. 
1. 

10. 

11. 
12. 
13. 
14. 
15. 

W. 

17. 
IS. 
19. 
20. 

21. 
22. 
23. 
». 
». 

2^. 
31. 


210 
185 
210 
219 

185 

103 
185 
186 
177 
170 

142 
148 

148 
148 
155 

155 
148 
148 
155 
170 

210 
425 
400 
353 


287 
247 
210 
185 
186 
306 


287 
2S7 
228 
228 
202 

186 
170 
170 
170 
170 

170 
170 
170 
170 
177 

177 
170 
102 
170 
162 

162 
162 
308 

363 
531 

620 
620 
560 
450 
876 


330 
308 
267 
347 


710 
1,940 
2,210 

2,120 

i,aoo 

1,280 
920 


355 


3,0S0 
5,440 
6,310 
6940 
5,030 


3,050 
2,160 
1640 
1,720 
7^260 

10,600 
12,400 
13,000 
13,000 
12,400 

11,100 
10,100 
5,5W 
3,530 
1,480 


1,240 


2,080 
2,030 

1,720 
1,360 
1,060 
1  130 
1,760 
2,030 


1,100 


375 


620 
2,210 
2,450 
1,900 
1,280 

1,130 

1,060 

990 


1,020 
900 
890 
740 
710 

680 
500 
560 
631 


603. 

680 
2,120 
4,550 
6,640 

8,610 
8,130 
7,860 
6,780 
6,860 

4,730 
4,020 
3  680 
3,580 
8,680 

4,070 
4,070 
3,800 
3,360 
2,660 
2,260 


2,230 
4,750 
6,670 

7,320 

7,560 
6,770 
6,380 
5,380 
5,560 

6,200 
4,730 
3,670 
2,680 
2,180 

1,820 
1670 
1,480 
1,330 
1,340 

1,400 
1,380 
1,340 
1,260 
1,230 

1,170 
1,080 
2,860 
6,150 
8,090 


9,540 
10,200 
10,500 
11,000 
11,000 

10,900 
10,500 
9,480 
7,770 
4,850 

3,020 
2,370 
2,150 
3,040 
1,990 

1,850 
1,610 
1,450 
1,350 
1,340 

1,190 
3,900 
5,980 
6,700 
6,940 

6,780 
5,540 
4,100 
4,750 
6,050 
8,300 


12,100 
13,800 
1<600 
15,200 
15,100 

14,000 
12,700 
12,200 
11,700 
11,600 

14,600 
21,000 
26,100 
25,700 
23,200 

20,100 
17,400 
15,200 
13,300 
12,000 

11,000 
10,200 
9,260 
8,060 
5,160 

2,790 
1,960 
1  650 
1,430 
1,380 


1,860 

1,270 

360 

1,670 

1270 

486 

1,650 

1,110 

672 

1,620 

1,270 

659 

1,580 

902 

570 

1,430 

753 

486 

1  340 

620 

433 

i;270 

570 

3,150 

*»^2? 

613 

4,430 

1,060 

570 

3,850 

980 

1,590 

2,600 

905 

1,350 

1350 

810 

920 

955 

741 

690 

753 

680 

570 

629 

670 

486 

629 

607 

433 

570 

574 

408 

513 

547 

360 

450 

540 

837 

384 

532 

406 

360 

638 

837 

292 

593 

292 

282 

593 

513 

260 

1,270 

486 

250 

1,230 

513 

230 

1,590 

763 

230 

2,720 

570 

211 

8,100 

613 

193 

2,210 

459 

184 

1,350 

384 

NoTK.— Discharge  estimated  for  Dec.  15-26,  Jan.  16-23,  and  Feb.  1-20,  because  of  ice,  from  gaf^e  heights, 
otMrveHs  xiot«8»  uid  weather  records.  Braced  finiree  snow  mean  discharge  for  periods  indicated.  Dis- 
cbarge Mar.  30  to  July  28  determined  by  slope  method,  becaose  of  backwater  from  Misaissippi  River.  (See 
*'Aeearacy ''  in  station  deecription). 
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MorUhly  discharge  of  KashasHa  River  at  New  Athens,  III.,  for  the  year  ending  Sept.  SO, 

1917. 

[Drainage  ana,  5,230  sqaart  mltoa.) 


Month. 


Dlacharga  In  aecond-feet 


^™  in'TTiTim. 


Mean. 


aqoare 


Ban-off 
rdepth  in 

aDOitti  on 

dninagD 
ana). 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


435 

620 

0,940 

13,000 

2,450 

8,510 

8,090 

11,000 

30,100 

3,100 

1,500 

4,430 


142 
162 


503 

1,080 

1,100 

1,380 

632 

392 

184 


212 

264 

1,410 

4,260 

042 

3,180 

3660 

5,650 

12,500 

1,210 

688 

878 


26,100 


142 


2,900 


a  041 
.051 
.370 
.816 
.180 
.600 
.701 
1.08 
2.30 
.332 
.133 
.166 


aos 

.08 
.31 
.14 
.19 
.70 
.78 
LK 
167 
.S7 
,M 
.11 


7.6ft 


BIO  KTJDDY  RIVER  AT  PLT7MFIBIJ>»  ILL. 

Location.— In  W.  J  sec.  20,  T.  7  S.,  R.  2  E.,  at  higjiway  bridge  at  Plumfield,  FranUin 
County,  about  6  miles  west  of  West  Frankfort,  11)  miles  below  mouth  of  Middle 
Fork,  and  2  miles  below  station  formerly  maintained  at  Chicago,  Burlington  A 
Quincy  Railroad  bridge. 

Drainage  area. — 753  square  miles.  ' 

Records  available. — ^August  18,  1914,  to  September  30,  1917;  June  16,  1908,  to 
September  30,  1912,  and  November  1,  to  December  31,  1912,  maintained  at  the 
Chicago,  Burlington  &  Quincy  Railroad  bridge. 

Gage. — Chain  gage  attached  to  bridge;  read  by  Louis  Robertson. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Probably  permanent;  low-wat«*  control  is  about  a  quarter 
of  a  mile  below  gage.    Point  of  zero  flow  is  at  a  stage  of  about  0.6  foot. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  24.7  feet  at  5p.m. 
January  8  (discharge,  9,770  second-feet);  minimum  stage,  0.84  foot  at  6  p.  m. 
October  14  (discharge,  3.4  second-feet). 

1914-1917:  Maximum  stage  recorded,  30.2  feet  February  1,  1916  (discharge, 
16,300  second-feet);  minimum  stage,  August  18-26,  1914,  when  there  was  no 
flow  past  the  gage. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

Accuracy. — Stage-discharge  relation  probably  permanent  during  period  of  recorde 
except  as  affected  by  ice  during  parts  of  winters.  Rating  curve  ^driy-well  de- 
fined between  43  and  13,500  second-feet.  Gage  read  to  hundredths  twice  daily 
to  May  10,  1917,  and  once  daily  afterwards.  Daily  discharge  ascertained  by 
applying  daily  gage  height  to  rating  table.  Records  good  except  those  for  ex- 
tremely low  and  high  stages,  which  are  fair;  poor  for  periods  of  ice  effect. 
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DMarge  meanaremenU  of  Big  Muddy  River  at  Plumfidd,  lU,,  during  the  year  ending 

Sept  SO,  1917. 


Dvte. 

MadAby— 

Oaee 

Dis- 
charge. 

Date. 

Made  by— 

Gate 
hei^t. 

Dia- 
charge. 

Dec  29 

n   J   TrlTiWn« 

Fea, 
13.97 
24.28 
11.31 
9.06 

atc.-fl, 

2,060 

9,310 

531 

1,150 

Uar.  29 

Sept.  14 

14 

H.  C.  Beckman 

do 

do 

Feet. 
3.36 
1.77 
1.77 

"\^- 

Jul    9 
lfi« 

"'I 

H- C.  Beckxnan 

do 

do 

28.8 
30.3 

aloe  along  shores;  probably  an  ice  Jam  below  gage. 
h  Measurement  miMle  during  rapidly  rising  sta^. 

Diohf  disduarge,  in  teccmdfeet,  of  Big  Muddy  River  at  Plumfiddy  IU,,for  the  years  ending 

Sept.  30, 1914-1917. 


Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

Day. 

Aug. 

Sept. 

1914. 

1.; 

412 
218 
113 
58 
86 

87 
153 
580 
970 
1,140 

1 
IJ 
K 
1' 
h 

H 
V 
11 
11 
21 

1914. 

1,160 
910 
466 
196 
103 

67 
40 
33 
76 
85 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

1914 

0.0 
.0 
.0 
.0 
.0 

.0 
4.2 

14 
9.0 

43 

50 

2 

29 
24 

3 

4 

25 

i 

17 

29 
58 

6 

7 

8 1 

ao 

.0 
.0 

43 
27 
18 

9 

10 

494 

1 

D»y. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914-15. 
I 

14 

12 

10 
&6 
7.4 

6.8 
5.8 
5.0 

108 

580 

1,000 
1,120 
1  140 
1,220 
1)340 

1,380 
1,300 
1,160 

910 

506 

240 
133 

94 

58 

40 

28 
25 
17 
14 

13 

9.6 
&S 
&0 
&0 
7.4 

7.0 
6.2 
6.0 
5.8 
5.0 

4.8 
4.5 
4.5 

38 

27 

19 

15 

13 
&6 
7.8 

8.0 
&0 
7.4 
7.4 
7.0 

7.0 
7.0 
6.6 
7.0 
6.8 

6 
6 
6 
12 
16 

22 
35 
123 
108 
76 

35 
230 

380 
560 

290 

2,820 
5,680 
8,230 
8830 
8,530 

7,830 
7^110 
6,380 
5,120 
4,100 

3,070 

2,090 

1,360 

925 

730 

580 
386 
240 
174 
133 

113 

133 

1,200 

1,670 

2,240 

2,640 
2,600 
2,280 

1,730 
955 
425 
218 
899 

730 
466 
312 

229 
174 
133 
108 
96 

76 
67 
62 
58 
54 

50 
46 
46 
42 
39 

35 
30 
28 
27 
23 
22 

19 
18 
16 
15 
16 

14 
14 
13 
12 
13 

15 
14 
13 
12 
11 

11 
11 
10 
9.0 
11 

10 

10 

10 
9.0 
8.6 

7.2 
7.0 
7.4 
7.0 
6.6 

7.0 
6.2 
5.2 
4.6 
4.1 

4.8 
9.6 

207 

133 

123 

67 
50 
42 
32 
22 

18 
15 
13 
11 
14 

17 

43 

820 

1,970 

2,640 

2,770 
2,920 
3,220 
3,610 
4,110 
4,250 

4,o4o 

3,610 
3,070 
2,280 
1,640 

895 
670 
336 
207 
123 

85 
80 
207 
76 
67 

62 
41 
39 
123 
113 

560 
1,180 
1,660 
1,880 
2,060 

2,000 
1,440 
1,030 
1,540 
1,940 

2,240 
2,480 
2,560 
2,680 
2,720 

2,560 
2,180 
2,120 
2,090 
2,240 

2,320 
2,280 
2,060 
1,480 
955 

790 
640 
494 
360 
218 

128 
94 
80 
54 
33 

24 
19 
14 
46 
118 
76 

43 
123 
312 
264 
133 

85 
46 
28 
20 
19 

36 
252 
399 
336 
625 

1,020 

1,080 

820 

820 

1,360 

2,180 
3,170 
5,760 
7,830 
8,430 

8,030 
7,370 
6,470 
5,440 
4,530 
3,670 

3,120 

2,320 

1,610 

910 

J 

3 

4 

5 

336 

ft 

85 

7 

50 

8 

34 

9 

27 

1) 

32 

U 

28 

12 

23 

13 

20 

14 

17 

IS 

14 

1» 

X4 

17 

13 

W 

153 

19 

174 

20 !...... 

113 

n 

43 

22 

33 

23 

21 

24 

16 

» 

12 

28 

9  3 

27 

8.4 

» 

16 

».... 

72 

30 :.:;:.. 

123 

3i...::::::::::i 

10 

1 
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Daily  ditcharge,  in  seeond-ftet,  of  Big  Muddy  River  at  PlttmfieU  lU.,  for  the  yean  €fidn 
Sept  SO,  1914^1917— Conthkued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aof. 

8^U 

Oct. 

Nov. 

Dec 

1915-16. 
1 

94 
98 
76 
50 
20 

22 
17 
14 
13 
10 

8.2 
7.2 
7.0 
7.8 
7.2 

6.6 
5.8 
5.4 
5.0 
4.8 

4.6 
4.4 

4.3 
4.2 
4.2 

4.2 
4.2 
4.4 
4.3 
4.4 
4.6 

76 
42 
28 
22 
17 

14 

11 
8.2 
6.6 
5.4 

4.8 
4.4 
4.0 
3.5 
4.8 

6.2 
5.2 
9.6 

13 

18 

26 
24 
19 
20 
27 

25 
22 
20 
16 
14 
13 

4.7 
4.4 
C5 
4.7 
4.8 

4.6 
4.8 
5.0 

4.8 
4.8 

6.2 
43 
31 
16 
25 

22 

17 

23 
103 
386 

252 
98 
54 
39 
35 

29 
25 
22 
21 
20 

12 

10 
&4 
7.0 
6.2 

10 
16 
14 
16 
19 

43 
35 
39 
36 
28 

24 
22 
20 
18 
17 

17 
16 
16 
23 
24 

94 
94 
76 
54 
41 

18 
16 
15 
14 
12 

10 
10 
11 
10 
10 

163 
700 
820 
745 
480 

640 
1,910 
2,400 
3,120 
3)370 

3,120 

2,600 

1,760 

970 

910 

1,100 
i;220 
1,160 
1,020 

2,210 

3,320 
3550 
3;  490 

3,170 
2,680 
2,150 
1,400 
985 

1,280 
1,970 

2,150 

1,420 
1,320 
1,400 
1440 
1,400 

1,240 
1,030 
1  460 
2.680 

16,000 
15;  900 
14,700 
13,600 
12,400 

11,300 
10,100 
8,830 
7  370 
5;980 

4,530 
8,320 
2,640 
2320 
2,150 

1,940 
i;760 
1,610 
1,560 
1,420 

1,000 
625 
466 

730 
865 

760 
522 
336 
229 

410 

25 

54 
50 
54 
72 
118 

143 
128 
128 

174 
174 
19^ 
218 
885 

565 

1,140 
1440 
1,640 
1,790 

1,680 
985 
480 
254 
218 

207 
196 
185 
163 
153 

128 
118 
106 
103 
113 

174 
466 
565 
425 
300 
207 

128 
143 
163 
153 
123 

94 
78 
85 
80 
78 

67 

163 

805 

1,500 

1,760 

2,000 
2,210 
2,180 
1,970 
1,460 

790 
730 
895 
910 
820 

580 
348 
229 
163 
113 
85 

158 
133 
185 
373 
335 

240 
163 
153 
196 
240 

229 
195 
153 
118 
94 

72 
58 
46 
39 
42 

240 
480 
800 
185 
143 

108 
76 
58 
43 
37 

805 
2,120 
3,370 
4,250 
4,880 

4,960 
4,670 
4,250 
3,850 
3,490 

8,370 
8  170 
2,720 
2  150 
1,360 

715 
300 
153 
123 
108 

90 
85 
103 
76 
54 

39 
33 
98 
760 
1,360 

31 
29 
30 
30 
81 

30 
27 
25 
80 
81 

25 
22 
19 
17 
229 

1,120 

776 
886 
163 

128 
153 
118 
98 
76 

80 
54 
87 
82 
27 
276 

1,780 
2,120 
2,440 
2,480 
2,350 

2,120 

1,700 

1,060 

480 

218 

153 
118 
90 
72 
58 

45 
39 
33 
27 
24 

22 

252 
505 
715 
480 

288 
143 
880 
970 
1,160 
1,020 

438 

438 
1,220 
1,330 
1,220 

1,300 
1,640 
1,760 
1,880 
2,000 

2,150 
2,000 
1,560 
1,040 
885 

608 

595 
480 
565 
508 

860 
412 
264 
824 
270 

218 
153 
94 
58 
87 

1,180 
1,610 
1,910 
2,000 
2,120 

2,180 
2,240 
2,180 
2,120 
2,210 

2,520 
2,560 
2,400 
2.180 
1,910 

1,240 
540 
185 
90 
54 

89 
30 
24 
21 
17 

15 
14 
13 
81 
20 

25 
19 
17 
18 
10 

240 
220 
118 

57 

38 

25 
21 
153 

58 
174 

118 

76 

58 
128 
848 

174 
163 
123 

76 

42 

25 

17 

14 
9.6 
7.4 
6.4 

30 
21 
14 
12 

10 

9.3 
12 
9.9 
8.4 

7.2 

5.4 
5.4 
4.8 
4.8 
5.2 

4.8 
4.7 
4.7 
4.3 
4.2 

5.4 
5.0 
5.2 
4.5 
4.3 

100 

195 

820 
1,000 
1,080 
1,0« 

7.8 

12 
7.4 
0.8 

U 

12 
0.6 
8.0 
7.0 
7.0 

8.4 
8.2 
7.5 

196 

775 

1,000 
1,100 
1,180 
1,240 
1,W 

1,540 
1,730 
1,610 
1,100 
580 

252 
123 
848 
715 
830 
540 

805 
522 
780 
700 
824 

195 
U8 

80 

75 

8» 

89 
25 
18 
15 
14 

46 
46 
20 
18 
9.0 

7.0 
7.8 

14 

15 

ao 

42 

87 
20 
14 
10 
7.2 

2a 

2 

MB 

3               

80 

4 

90 

5 

67 

6 

58 

7 

50 

8 

58 

9                -  . 

610 

10 

8tt 

11 

565 

12 

196 

13 

85 

14 

15 

46 
81 

16 

23 

17 

17 

18 

14 

19 

u 

3D 

9.3 

21 

7.8 

22 

7,0 

23 

6lS 

24 

5.0 

25 

5.0 

26.     . 

4.8 

27 

4.7 

28 

43 

29 

43 

30 

1,300  ;  7,640 
1,640  13,300 

33  i  2,360 
29     2.060 

87 

31 

1916-17. 
1 

6lO 

2 

118 

3 

25 
23 
50 

36 

22 

240 

670 

1,140 

1,320 

1,300 

1,080 

610 

120 

1,540 
2,030 
2,320 
2,480 

1,970 
2,090 
3,270 

6,110 
8,730 
9,770 
9,330 
8,330 

7,100 
5;  840 
4,460 

610 

1,000 
1,360 
1,540 
1,700 

1,460 

835 

438 

640 

1,180 

1,440 

94 

4 

836 

5 

833 

6 

195 

7 

113 

8 

72 

9 

373 

10 

452 

11 

850 

12 

143 

13 

82 

14 

82 

15 

21 

16 

15 

17 

12 

18 

9.3 

19 

&4 

20 

8.3 

21 

ft.0 

22 

800 

23 

123 

24 

41 

25 

23 

26 

17 

27 

u 

28 

8L6 

29 

7.2 

30 

10 

31 

Note.— Discharge  estimated  for  Dec.  11, 1914,  to  Jan.  31 ,  1915,  Jan.  13-30  and  Dec.  15-27, 1915.  Jan.  14-21 
and  Feb.  1-20, 1917,  because  of  ice,  f  romjrage  heights,  observer's  notes,  and  woattaer  reooids.  Biaoed  fig- 
ures show  mean  discharge  for  periods  indicated. 
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Manthfy  dimAarge  of  Big  Muddy  River  at  Plumfiddf  III,,  for  the  yeare  ending  SepU  SO^ 

1914^1917. 


[Diaiiiage  WM,  7S3  sqiiftre  miks.] 

Discharge  In  second-feet. 

Rmi-off 

firs 

drainage 

9tf). 

Mfloth. 

Maxlmmn. 

Iffaitmnni- 

Mean. 

Per 
square 
mile. 

1914. 
Aufost  18-31 

404 

1,160 

0 
17 

40.6 
239 

a064 
.317 

a028 

SftntAmber                      r -  - 

.36 

1914-15. 
October 

^.3g 

5.0 
4.5 
6.0 

403 
9.54 

106 

406 
3,110 

270 
11.6 

876 
1,100 
1.170 
2,280 

815 

.535 
.013 
.141 
.539 
4.13 
.359 
.015 
1.16 
1.46 
1.55 
8.03 
.418 

.62 

.01 

December 

.16 

ISDOAry 

.62 

Felntary 

10 
4,250 
4,040 
2,720 
8,430 
8,120 

113 

22 
6l6 
4.1 

39 

14 

19 
&4 

4.30 

March./. 

.41 

April 

.02 

iZy^:::::::::::::::::::::::::::::::::::.:::::: 

1.34 

Jao0 

1.63 

jnly                       

1.79 

Ansost 

8.49 

Hmtexnber       

.47 

The  Teer 

8,830 

4.1 

825 

1.10 

14.86 

1915-16. 
October 

98 
886 

3,370 
13,300 
16,000 
1,790 

480 
1,120 
2,150 

848 
1,730 

865 

4.2 
4.4 

10 

103 

87 

17 

37 
6.4 
6.2 
4.7 

17.3 
43.8 
1.010 
2,600 
5,000 
479 
163 
165 
840 
83.7 
536 
114 

.023 
.068 
1.34 
8.45 
6.64 
.636 
.216 
.219 
1.12 
.111 
.712 
.151 

.06 

K9T^ffiiN»-              

.06 

Pecetnber       „,,,,„.-,,  ^ ,,,.-  ^ ^  - ,  . 

1.54 

Januaiy 

8.98 

Febmeinr 

7.16 

itoSL/:::::::::::::::. .::.::....:.. .:::::::: 

.78 

AnrD 

.24 

M^        ::::::::::::::::;:::::::::::::::: 

.26 

Jnne - . . , , 

1.25 

July 

.18 

AucDtt 

.82 

An^innher 

.17 

The  vear 

16,000 

4.2 

905 

1.20 

16.86 

1916-17. 

October .^ 

Norember 

76 

94 

2,480 

9.770 

3.5 
6.2 
22 

17.1 
2&5 

533 
2,840 

182 

677 
1,780 

755 
1,130 

143 

131 

111 

.023 
.038 
.708 
8.77 
.242 
.899 
2.36 
1.00 
1.50 
.190 
.174 
.147 

.08 
.04 

Penoiber r- ^ . . ,  ^. ,.  -^ . 

.82 

JaDoary 

4.35 

February 

.26 

Min»h 

2,210 
4,960 
2,480 
2,560 
1,080 
805 
452 

67 

33 

22 

13 
4.2 
7.0 
6.0 

1.04 

April 

2l68 

1^                     .     ....... 

1.15 

jSeV.::::.: 

L67 

July 

.82 

Almost 

.20 

Beptember , 

.16 

The  jrear .  r . .  r  ? 

9,770 

3.5 

697 

.926 

12.56 

BIO  KTJDDY  BIVEB  AT  MXTBPSTSBOBO,  ILL. 

Location.— In  8W.  }  sec.  8,  T.  9  8.,  R.  2  W.,  at  lower  highway  bridge,  South  Twen- 
tieth Street,  about  a  quarter  of  a  mile  below  mouth  of  Louis  Creek  at  Mobile  d 
Ohio  Railway  bridge. 

Records  ayailablb.— December  6,  1916,  to  September  30,  1917. 

Dhainaoe  area. — ^2,170  square  miles  (measured  on  map  issued  by  U.  S.  Geological 
Survey;  scale,  1  to  500,000). 

Gagb. — Chain  gage  attached  to  bridge;  read  by  G.  A.  Johnson  until  May  21  and  by 
E.  B.  Jacobs  afterward. 

Ghannbl  and  control. — ^Heavy  clay;  may  shift. 

Discharge  hbasurbments. — ISJoAe  from  downstream  side  of  bridge  or  by  wading. 

Extremes  of  discharge.— Maximum  stage  recorded  during  period  of  records,  33.3 
feet  at  noon  January  10  (discharge,  15,600  second-feet);  minimum  stage  (inter- 
polated), 2.32  feet  September  30  (discharge,  29  second-feet). 

About  February  2,  1916,  the  river  reached  a  height  of  39.6  feet — the  highest 
known  stage— on  the  present  gage  (discharge,  ascertained  from  extension  of 
rating  curve,  28,000  second-feet). 
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Ice. — Stage-discharge  relation  seriously  affected  by  ioe. 

AccuRACT. — Stage-dischaige  relation  changed  slightly  during  high  water  in  January; 
affected  by  ice  during  a  period  in  February,  and  by  backwater  from  MiaaiflBippd 
River  when  height  on  gage  of  U.  8.  Weatlier  Bureau  at  Chester,  HI.,  is  above 
about  10.0  feet..  Rating  curves  well  defined  between  435  and  9,000  second-feet, 
and  fairly  well  defined  between  45  and  435  second-feet  and  between  9,000  and 
18,200  second-feet.  Gage  read  to  hundredths  once  daily.  Daily  discharge 
during  periods  of  no  backwater  asc^tained  by  applying  daily  gage  height  to 
rating  table;  not  determined  for  periods  of  backwater.  Records  good  except 
those  for  very  hi^  and  low  stages,  which  are  fair;  poor  for  period  of  ice  effect. 

Discharge  meanaremenU  of  Big  Muddy  River  at  Murphy»boro,  III.,  during  the  jfto' 

ending  Sept.  30,  2917, 


[Made  by  H.  C.  Beckman.] 

Date 

bS«?t. 

Dls- 
Charge. 

Date. 

bel^. 

Dia. 
charge. 

Date. 

bei^. 

Dis- 
charigk 

Doc.    0 

Jan.   10 

15 

17 

18 

FteL 

8.10 
83.30 
27.20 
22.30 
18.09 

15,000 
10,300 
7,380 
5,540 

Jan.   19 

30 

21 

Mar.  80a 

May  17  a 

14.40 
iaQ2 
0.00 
0.07 
8.18 

Sec-fL 

8,480 

1,070 

777 

495 

230 

July  26a 

Sept.  15 

15 

&32 

8.34 
8.32 

157 
148 

a  Backwater  from  Mlssissipi>l  Riyer  when  measurement  was  made. 

Daily  gage  height,  in  feet,  of  Big  Muddy  River  at  Murphysboro,  III.,  for  the  yearendhig 

Sept.  SO,  1917. 


Day. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

17.2 
15.6 
18.4 
19.8 
25.1 

26.6 
29.1 
81.7 
83.2 
83.3 

82.6 
31.8 
3a2 
28.5 
27.1 

24.4 
22.1 
18.6 
14.3 
9.9 

6.6 
&4 
11.6 
12.3 
12.1 

11.8 
11.6 
10.5 
9.6 
11.3 
13.7 

14.0 
13.3 
12.5 
12.4 
9.0 

7.0 
&4 
4.0 
4.0 
7.4 

8.25 
3.15 
8.06 
8.0 
2.96 

2L80 

2.72 

8.0 

8.06 

8.1 

8.4 

8.55 

8.4 

8.55 

8.55 

8.8 
4.0 
4.0 

3.9 
4.0 
4.0 
4.0 
5.1 

4.7 
4.3 
4.8 
4.6 
4.3 

8.8 
8.2 
14.7 
17.0 
18.7 

19.6 
19.5 
19.0 
17.8 
16.8 

14.7 
12.6 

lai 

11.0 
U.2 

ia4 

9.0 
7.4 
6.4 
6.4 
6.4 

15.6 
2a5 
23.7 

'  'i4.'4* 
18.2 

20.1 
2a6 
21.4 
21.6 
21.6 

2a2 
19.4 
1&4 
17.1 
15.0 

13.6 
12.3 
11.1 

ia2 

9.8 

8.7 
8.2 
8.3 
7.4 
6.6 

6.2 

7.4 

9.9 

8.5 
7.5 
9.4 
11.5 
12.9 
15.9 

19.4 
22.3 
28.0 
23.5 
23.8 

23.4 
21.9 
3a7 
3a2 

2ai 

2ao 
2a2 
2a8 

21.6 
22.1 

22.2 
2L9 
21.2 

2ai 

19.4 

18.4 
17.5 
16.6 
15.2 
14.4 

18.4 
12.4 
11.6 
11.3 

las 

1A6 
11.4 
11.6 
1L4 
11.2 

11.0 

ia8 
"*ia6* 

9.8 

9.7 
9.6 
9.8 

a7 

9.2 

&7 
8.1 
7.6 
6.9 
6.8 

6lO 
6.9 
&8 
5.8 
&4 

5.3 
6.0 
5.6 
7.0 
8.8 
8.9 

8.8 
8.2 
8.3 
8.5 

6.0 
4.9 
4.8 
4.1 
8.8 

3.55 

2.86 

8.1 

8.4 
4.2 
5.3 
8.6 
2.90 

2L84 
2.66 
2.54 
2.52 
2.48 

*"i*46' 
X34 
2.36 
2.54 
4.0 

&S 

2 

8 

4,4 

4 

a.ss 

5 

3.15 

6 

3.1 
2.9 
6.7 
10.5 
13.8 

14.2 
13.7 
12.5 

ia5 

8.5 

6.6 
4.7 
4.2 
8.4 
8.5 

8.0 

3.15 

8.2 

3.1 

3.2 

4.4 
12.5 
15.7 
18.5 
19.3 
17.2 

40 

7 

10 

8 

&4 

9 

10 

&4 

11 

6.5 

12 

&6 

13 

4.9 

14 

19 

15 

13 

16 

17 

180 

18 

173 

19 

170 

20 

100 

21 

148 

22 

106 

23 

18 

24 

11 

25 

100 

26 

ISO 

27 

143 

28 

140 

20 

188 

30 

31 

Note.— Stage-discharge  relation  affected  by  ice  Feb.  6-17  and  by  backwater  from  Mississippi  River  Msr. 
16  to  Aug.  7. 
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DnZy  ditdbarye,  m  Beetrnd-feet,  of  Big  Muddy  River  at  Murphyiboro,  III,,  for  the  year  end- 
ing Sept.  30, 1917, 


Day. 

Dec. 

Jan. 

F^b. 

Mar. 

Aug. 

Sept. 

1 

4,760 

5,850 
0,070 

i>;oflo 

9,900 

ii'too 

13,900 
15,500 
16,000 

14,800 
14,000 
12,000 
11,200 
10,300 

8,640 
7340 

3,380 
1.040 

776 
1.220 
2,240 
2,520 
2,440 

2,320 
2,240 
1820 
1,560 
2  120 
8  120 

3,250 
2,940 
^OOO 
2,600 
1,870 

190 

105 
112 
120 

105 
188 
105 
188 
188 

225 
256 
256 

240 
256 
256 
367 
456 

870 
804 
804 
357 
804 

226 
1,170 
3,500 
6^100 
6,500 

"  "395* 

m 

226 

188 
154 
120 
87 
120 

105 
287 
495 
196 
92 

84 
08 
40 
47 
43 

39 
86 
30 
82 
40 
266 

476 

2 

306 

3 

321 

4 

142 

5 

128 

6 

144 

118 

796 

1,820 

8,160 

8.340 
3,120 
2,000 
1820 
1,240 

775 
894 
807 
186 
200 

131 
161 
158 
144 
158 

841 

2,000 
4,020 
6,400 
6800 
4^760 

415 

7 

040 

% 

516 

9 

022 

10 

729 

II 

752 

V 

550 

u , 

416 

14 

195 

Ij 

135 

16 

107 

17 

79 

IS 

69 

19 

07 

». 

45 

Jl 

43 

H 

32 

s 

160 

34 

130 

25 

92 

96 

45 

J7 

37 

2g 

35 

% 

33 

30 

29 

a 

Now.— 1 
Aog.  7not 


lated  for  Aug.  12  and  20,  and  Sept.  2,  9,  10,  and  30.    Diacharga  liar.  10  to 
~  to  backwater  from  Miasinippi  River. 


MoftiUdy  dimhacrge  of  Big  Muddy  River  at  MvrphyiboTo^  HL^  for  the  year  ending  Sept 

SO,  1917. 

[Drainage  area,  2,170  square  miles.) 


Month. 


DiaeliarKe  In  aeociMMeet 


Ifasdmum 


Per 
square 
mile. 


RuQHJff 

(depth  In 

mcnes  on 

diBinafe 

area). 


De?.0«.. 
^roary... 

Mar.l-iJ.. 

Bepteniber 


6,800 
16,000 
8,250 
5,500 
495 
752 


118 
775 


225 
30 
29 


1,080 

0,700 

006 

1,240 

147 

247 


a774 
8.00 
.279 
.572 
.068 
.114 


a76 
3.50 
.29 
.82 
.00 
.13 


FLOOD  ON  CEDAR  RIYEB,  IOWA,  MARCH  2^-29,  1917. 

The  flood  on  Cedar  River  in  March,  1917,  was  the  highest  since 
that  of  March,  1906,  which  exceeded  it  by  about  1  foot.  A  flood  in  the 
fifties  exceeded  it  by  about  3  feet.  A  reconnaissance  of  the  flood 
situation  on  Cedar  River  in  the  vicinity  of  Cedar  Falls  was  made 
March  28,  1917.  Information  regarding  conditions  on  the  main 
stream  was  obtained  at  Cedar  Falls,  Waterloo,  and  Cedar  Rapids; 
that  concerning  Shellrock  River  was  obtained  at  Shellrock. 
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The  drainage  area  of  Cedar  River  at  Janesville  is  1,660  square 
miles.  A  few  miles  below  Janesville  the  Cedar  is  joined  by  Shellrock 
River,  whose  drainage  area  comprises  2,690  square  miles.  Of  this 
area  the  West  Fork,  which  unites  with  the  Shellrock  a  few  miles 
above  its  junction  with  Cedar  River,  drains  966  square  miles. 
Beaver  River,  draining  380  square  miles,  enters  Cedar  River  between 
the  mouth  of  Shellrock  River  and  Cedar  Falls.  The  drainage  area 
of  Cedar  River  above  Cedar  Falls  is  therefore  about  4,730  square 
miles,  and  the  nm-off  from  65  per  cent  of  this  area  is  discharged 
into  Cedar  River  between  Janesville  and  Cedar  Falls. 

The  flood  of  March,  1917,  was  due  to  a  small  amount  of  precipita- 
tion accompanied  by  high  temperature  that  caused  rapid  melting  of 
the  snow  on  the  drainage  basin.  At  Charles  City,  near  the  eastern 
border  of  the  drainage  basin  above  Cedar  Falls,  the  temperature 
rose  above  freezing  March  21,  reached  48**  March  22,  58**  March  23, 
and  42**  March  24.    On  March  23  there  was  a  rainfall  of  0.42  inch. 

As  nearly  as  could  be  determined,  the  peaks  of  the  March  flood  on 
the  tributaries  entering  Cedar  River  between  Janesville  and  Cedar 
Rapids  occurred  at  the  same  time  and  each  was  as  high  as  or  higher 
than  any  that  has  occurred  within  the  last  ten  years.  The  crest  of 
the  flood  on  Cedar  River  passed  Waverly  at  3  a.  m..  Cedar  Falls  at 
8  a.  m.,  and  Waterloo  about  4  p.  m.  March  24,  Cedar  Rapids  about 
6  p.  m.  March  26,  and  Wapello  about  3  a.  m.  March  30. 

A  current-meter  measurement  of  the  flow  at  Cedar  Rapids  March 
27  at  a  stage  of  15.4  feet  on  the  gage  at  that  place  showed  a  discharge 
of  44,900  second-feet.  The  discharge  corresponding  to  the  crest  of 
the  flood  at  that  place — 17.2  feet — ^was  64,000  second-feet. 

The  total  damage  to  property  from  the  headwaters  of  Cedar  River 
to  its  mouth  is  estimated  at  not  over  $50,000.  All  streams  above 
Cedar  FaUs  were  covered  with  ice  about  24  inches  thick  imtil  March  22. 
Small  bridges  and  dams  on  tributary  streams  were  damaged  when 
the  ice  broke  up,  but  aside  from  knocking  out  a  few  timbers  in  the 
bulkhead  of  the  Nashua  dam,  the  ice  did  no  serious  damage  at  that 
place.  An  ice  gorge  on  Cedar  River  between  Nashua  and  Waverly 
held  the  water  back  for  several  hours  March  23,  and  when  this  gorge 
was  dynamited  about  9  p.  m.  March  23,  there  was  a  sudden  rise  of 
about  3  feet  in  the  stage  at  the  dam  at  Waverly.  There  was  no  dam- 
age to  property  at  Waverly,  but  considerable  inconvenience  was 
caused  when  the  power  plant  had  to  shut  down  for  a  short  time. 
About  two-thirds  of  the  apron  of  the  timber  dam  on  Shellrock  River 
at  Shellrock  was  carried  out  by  ice,  the  damage  being  about  S300. 
A  steel  truss  bridge  at  Greene,  and  three  small  pile  bridges  on  West 
Fork,  were  taken  out  by  the  ice.  The  cost  of  replacing  the  steel 
bridge  is  estimated  at  $3,000,  and  the  pile  bridges  $6,000. 
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The  flood  did  most  damage  in  the  vicinity  of  Cedar  Falls.  The 
total  damage  to  property  was  estimated  by  the  city  engineer  at  not 
more  than  $30,000,  exclusive  of  small  losses  of  private  individuals. 
Of  this  sum  the  damage 'to  property  which  would  have  to  be  replaced 
by  the  city  is  estimated  at  $15,000.  One  pile  bridge  of  the  Illinois 
Central  Railroad  was  carried  out  and  roadbed  washed  away  in  sev- 
eral places,  the  damage  being  estimated  at  $3,000.  Damage  to  the 
Rock  Island  Railroad  was  estimated  at  $2,500 — the  cost  of  replacing 
a  fill  about  three-fourths  of  a  mile  long,  between  Cedar  Falls  and 
Waterloo. 

At  Waterloo  there  was  no  material  damage  to  property,  but  con- 
siderable inconvenience  was  caused  by  flooding  of  basements  of  resi- 
dences and  business  houses.  Residents  had  to  move  out  from  six 
blocks  of  well-settled  residence  districts.  Flooding  of  the  business 
district  of  East  Waterloo  was  prevented  by  increasing  the  height  of 
the  levee. 

There  was  no  damage  of  consequence  to  property  in  Cedar  Rapids 
or  below  that  place. 

MISCEIiLANEOUS  MEASUREMENTS. 

MifceUaneous  ducharge  measuremenu  in  Hud$on  Bay  drainage  doftn. 


Date. 

Stream. 

Tributary  to— 

LocaUty. 

bSSSt. 

Dis- 
charge. 

ms. 

JnlT  20 

P^^mMmiRfiwir-. 

RedRlv«r 

NedM,  N.Dak 

1^. 
8.87 
2.70 

16.82 

Adt.  94 

.do 

do 

do. 

L9 

,^ 

do 

do 

«2,040 

•  VelodtT  determined  with  floats.   Coefficient  of  0.875  used  for  reducing  measured  velocity  to  mean 
velocity. 

IfyoeUaneouB  dMutrge  meaturemenU  in  Mismiippi  River  drainage  b<uin  during  the  year 

ending  8ept.  SO,  1917. 


Date. 

Stream. 

Tribataryto— 

Locality. 

hd^t. 

Dis- 
charge. 

Oct  2S 
Jan.    e 

Wert  Fork  of  Chip- 
pewm  River. 

do 

lOssissippi  River.. 
jio 

Sec.  34,  T.  40  N..  R.  fl  W.,  1  mile 
above  mouth  of  East  Fork  of  Chip- 
pewa River,  Wis. 

do 

Fut. 
a5w56 

a&38 

h  190 

a  Cage  at  old  gaging  station  of  U.  S.  Oaological  Survey, 
t  Comptota  ioa  oovar. 
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AMonqrordatftaiidfiiidliQfoonpatetloQ.  HV-ii 

Acn^oot,  dflflnitiaD  oC 8 

AftflD,W]s.,BoekJUTvat. 131-133 

A]eoiiqiiin,Ill.,FozRiv«r«t 176-177 

Appb  Rirer  near  Sanieml,  Wit. 74-7S 

Appropriations^  noord  of 7 

Atisiista,Iowm,8ki2iikRiv«r«t lM-156 

AagQsU,  Wis.,  EaaClaireRiTViMW 80-00 

Aotkxuation  of  work. 7 

Babb,MQnt.,8t.lforjlUwiinr 12-14 

Banboo  RivcriiMr  Bareboo,  Wis U&-137 

Big  EaaPleineRfyv near  Stratford,  Wis..  121-12S 

Big  Lake,  Minn.,  Elk  Riw  near 57-50 

I     Big  Moddy  River  at  MnrphyBboro,  DL. . . .  190-201 

at  Plomfleld,  m. 10^190 

Bldiop^  Bridge  near  Winter,  Wis.,  Chippewa 

Riverat 78-70 

Black  Riirer  at  Neillsville,  Wis. 101-102 

Bradler,  Wis.,  Tomahawk  River  near 117-118 

Brodhead,  Wis.,  Sugar  River  near 141-143 

Browning,  Moot.,  St.  Mary  canal  near.  17-18, 21-22 

Bmoe,  Wis.,  Chippewa  River  near 80-81 

Bttttemnt,  Wis.,  Flambeaa  River  near. 84-85 

Cmada,  Department  of  Interior,  oooperatioD 

by 11 

Cadbon,  Minn.,  Roseau  River  at 38-30 

Cedar  F^lk,  Wis.,  Red  Cedar  River  at. 03 

C«iar  River,  flood  of  March,  1017,  on 201-203 

at  Cedar  Rapids,  Iowa. 140-151 

atJanesviUe,Iowa. 147-140 

Ch^ipewa  River  at  Bishops  Bridge,  near 

Winter,  Wis. 78-70 

at  Chippewa  Falls,  Wis. 81-83 

near  Bmoe,  Wis #..  80-81 

near  Watson,  Minn. 55-67 

West  Fork  of,  above  mouth  of  East  Fork  203 
Clarkmlle,  Iowa,  flhellrock  River  near. . . .  151-152 
Clearwater  River  at  Red  Lake  Falls,  Minn..  36-38 

CoUaz,  Wis.,  Red  Cedar  River  near 0(M)2 

Computation,  results  of,  aocoracy  of 10-11 

Control,  d^tadtioo  of 8 

Cooperation,  reeord  of 11-12 

Coppoek,  Iowa,  Skunk  River  at 152-154 

Crookston,  Minn.,  Red  Laka  River  at 83-34 

Crow  Whig  River  at  Motley,  Mtam 54-55 

Crow  River  at  Roekf6rd,  Minn 5^-61 

Comnt  meters.  Price,  plate  showing 8 

Coitv  Park,  DL,  Kankakee  River  at 17(V-171 

I>tta,aocnracy  oC 10-11 

explanation  of 0-10 

DitottiflnoftenM 8 

Die  Moines  River  at  Des  Moines,  Iowa....  157-156 

atKak>,Iowa 155-156 

it  Keosauqua,  Iowa 159-160 

ttOttamwa,Iowa 158-150 


Pi«e. 

Des  Plahies  River  at  Jdliet,IlL 173-174 

atLemont.ni 171-173 

Devils  Lake  near  Dexils  Lake,  N.  Dak 81 

Dill,  Wis.,  Pecatonica  River  at 138-130 

Dodge,  Wis.,  Trempealeau  Rivor  at 90-101 

Eau  Claire  River  at  Kelly,  Wis 120-121 

near  Augusta,  Wis 80-00 

EdgertOD,  Wis.,  Yahara  River  near 136-137 

Elk  River,  Minn.,  Mississippi  Rivar  at 50-51 

Elk  River  near  Big  Lake,  Minn 57-50 

Evaporation  at  University,  N.  Dak 41-42 

Fargo,  N.  Dak.,  Red  River  at 24-25 

Fergus  Falls,  Minn.,  Ottertail  River  at  Ger- 
man Church,  near 22-24 

Flambeau  River  near  Butternut,  Wis 84-85 

near  Ladysmith,  Wis 86-87 

Fox  River  at  Algonquin,  III 175-177 

atWedran,Ill 177-178 

Freeport,  HI. ,  Pecatonica  River  at 130-141 

Fries  water-stage  recorder,  plate  showing 9 

Oagfaig  station,  typical,  plate  showing 8 

Oarbcr,  Iowa,  Turkey  River  at 120 

Oays  Mills,  Wis.,  Kiokapoo  River  at 127-120 

Grand  Forks,  N.  Dak.,  Red  River  at 26-27 

Gurley  printing  water-stage  recorder,  plate 

showing 0 

Houston,  Minn.,  Root  River  near. 105-106 

Hudson  Bay  drainage  basins,  records  of  gag- 

ingstationsin 12-40,208 

niinais,  cooperation  by 12 

UUnois  River  at  Peoria,  HI 162-168 

International  Falls,  Minn.,  Rainy  River  at..  43-44 

Iowa  Geological  Survey,  cooperation  by 12 

Iowa  River  at  Iowa  aty,  Iowa 144-145 

at  MarshaUtown,  Iowa 143-144 

at  Wapello,  Iowa 146-147 

JanesvUle,  Iowa,  Cedar  River  at 147-140 

Jollet,Ill.,Des  Plaines  River  at 173-174 

Jump  River  at  Sheldon,  Wis 87-80 

Kalo,  Iowa,  Des  Moines  River  at 155-156 

Kankakee  River  at  Custer  Park,  HI 170-171 

atMomence,Ill 168-170 

Kaskaskia  River  at  New  Athens,  HL 194-196 

atVandalia,ni 192-194 

Kawishiwi  River  near  Winton,  Mhin. 44-46 

KeUy,  Wis.,  Eau  Claire  River  at 120-121 

Keosauqua,  Iowa,  Des  Moines  River  at....  150-160 

Kettle  River  near  Sandstone,  Minn. 71-72 

Kickapoo  River  at  Gays  Mills,  Wis 127-120 

Kimball,  Alberta,  St.  Mary  River  near 14-18 

Kinnikhinick  River  near  River  Falls,  Wis...  76-77 

La  Crosse  River  near  West  Salem,  Wis. . . .  103-104 
Ladysmith,  Wis.,  Flambeau  River  near 86-87 
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Psge. 
Lanesboro,  Minn.,  North  Branoh  of  Root 

Rlvernear 107-108 

Lemoot,  111.,  Dm  Plaines  Rivw  At. 171-173 

Little  Fork  Rirer  at  Little  Fork,  Minn. 48^M 

Losig  Prairie  Hiver  near  Motley,  Minn 65-67 

Lyndon,  m..  Rock  River  at IM-iaO 

Mankato,  Minn.,  Minnesota  Riw  near 64-66 

Many  Olader,  Mont.,  Swiftcurrent  Creek  at  18-19 
Maqaoketa   River   below   North   Fork  of 
Maquoketa  River,  near  Maqao- 
keta, Iowa 130-131 

Marshalltown,  Iowa,  Iowa  River  at 143-144 

Measmements,  misoellaneons 203 

Menomooie,  Wis. ,  Red  Cedar  River  at 94-06 

MiDiriU,Wi8.,  Prairie  River  near. 118-120 

Wisconsin  River  at Ul-112 

Minnesota  River  near  Mankato,  Minn 64-66 

near  Montevideo,  Minn 62-68 

Minnesota    State    Drainage    Onminlwrifln, 

ooopeiatioQ  by 11 

Mfaiot,  N.  Dak.,  Moose  River  at 39-41 

Mississippi  River  at  Elk  River,  Minn. 60-51 

at  St.  Paul,  Minn. 62-63 

Mississippi  River  basin,  upper,  records  of 

gaging  stations  in 60-201,203 

Momenoe,  m.,  Kankakee  River  at 168-170 

Montevideo,  Minn.,  Minnesota  River  near..  62-63 

Montioello,  111.,  Sangamon  River  at 181-183 

Motley,  Minn.,  Crow  Wing  River  at 64-65 

Long  Prairie  River  near 66-57 

Moose  River  at  Minot,N.  Dak 89-41 

Mnrphysboto,  Dl.,  Big  Muddy  River  at...  199-201 

Musooda,  Wis.,  Wisconsin  River  at 116-116 

MostlnkaRiverabove  Wheaton,  Minn 27-29 

Namakagon  River  at  Trego,  Wis 70-71 

Neche,  N.  Dak.,  Pembina  River  at 203 

NefllsvUle,  Wis.,  Black  River  at 101-102 

Nekoosa,  Wis.,  Wisconsin  River  near 113-114 

New  Athens,  111.,  Kaskaskia  River  at 194-106 

OakfQrd,Ill.,  Sangamon  River  near 186-188 

Ottertail  River  at   German  Church,  near 

Fergus  Falls,  Minn 22-24 

Ottumwa,  Iowa,  Des  Moines  River  at 168-150 

Pecatooica  River  at  DUl,  Wis 138-139 

at  Freeport,  ni 139-141 

PembinaRiveratNeche,  N.  Dak 203 

Peoria,  Ill.,Illtaiois  River  at 162-106 

Pine  City,  Minn.,  Snake  River  near 72-74 

Plover  River  near  Stevens  Point,  Wis 123-124 

Phmiileld,  111..  Big  Muddy  River  at 196-199 

Prairie  River  near  Merrill,  Wis llfr-120 

Price  conent  meters,  plate  showing 8 

Raccoon  River  at  Van  Meter,  Iowa 160-162 

Rainy  Lake  at  Rainier,  Minn. 42-43 

Rainy  River  at  International  Falls  Minn. ...  43-44 
Red  Cedar  River  at  Cedar  Falls,  Wis 98 

at  Menomonie,  Wis 94-06 

near  CoUn,  Wis 90-92 

Red  Lake  Falls,  Minn.,  Clearwater  River  at.  36-38 
Red  Lake  River  at  Crookstan,Mhm. 33-34 

at  Thief  River  Falls,  Minn. 31-33 

Red  River  at  Fargo,  N.  Dak. 24-26 

at  Grand  Forks,  N.  Dak. 2&-27 


Rhinelander,    Wis.,    Wisoansin    River   ai 

Whirlpool  Rapids,  near 109-110 

River  FaUa,  Wis.,  Khmikinnick  River  near.  76-77 

Riverton,IU.,  Sangamon  River  at 18M84 

Rocdc  River  at  Aftoo,  Wis 131-131 

at  Lyndon,  HL 134-136 

at  Roddord,  m. U3-134 

Rockford,  Minn.,  Crow  River  at 69-61 

Root  River  near  Houston,  Minn. 106-106 

North  Branch of,nearLanesboro,iaiin.  107-lQS 

Roseau  River  at  Caribou,  Minn. 88-80 

RaiH]ff(d^tb  in  inches),  definttkn  of 8 

St.  Croix  River  at  Swiss,  Wb 67^ 

near  St.  Croix  Falls,  Wis 09-90 

St.  Mary  oanal  at  Douglas  Bridge,   near 

Brownhig,  Mont 17-18,21-21 

St.  Mary  River  near  Babb,  Mont 13-14 

near  Kimball,  Alberta. 14-18 

St.  Paul,  Minn.,  Mississippi  River  at 63-^ 

Sandstone,  Minn.,  Kettle  River  near 71-72 

Sangamon  River  at  MontioeUo,IlL 181-183 

at  Riverton,  HL 183-181 

near  Oakford,  111 185-188 

.South  Fork  of,  near  TaylorviDe,IIl....  188-191 

at  powerplantnearTaylorvllle,IlL.  I91r-U8 

Second-feet,  definition  of. 8 

per  square  mile,  definitioQ  of 8 

Seville,  HI.,  Spoon  River  at. 180481 

Sheldon,  Wis.,  Jump  River  at 87-80 

SheUrock  River  near  Clarksville,  lowa^ ....  161-153 

Sherburne,  Mont.,  Swiftcurrent  Creek  at 20-31 

Skunk  RiVer  at  Augusta,  Iowa l&i-l£5 

at  Coppook,  Iowa 163-154 

Snake  River  near  Pine  City,  Minn. 72-74 

Somerset,  Wis.,  Apple  River  near 74-n 

Spoon  River  at  Seville,  Dl 180-tBl 

Stage-dischaige  relation,  definition  of 8 

Stevens   continuous    water«tage    recorder, 

plate  showing 9 

Stevens J^oint,  Wis.,  Plover  Rlvernear....  123-124 
Stratford,  Wis.,  Big  Eau  Pleine  River  near. .  121-123 

Streator,  111.,  Veraailion  River  near 178-180 

Sugar  River  near  Brodhead,  Wis 141-142 

Swiftcurrent  Creek  at  Many  Glacier,  Mont..  18-19 

at  Sherburne,  Mont 20-31 

Swiss,  Wis.,  St.  Croix  River  at 67-68 

Taylorville,  HI.,  Sooth  Fork  of  ftM*g»tm«» 

Rlvernear 188-193 

Terms,  definitions  of. 8 

ThiefRivornearThiefRiver  Falls,  Minn....  86^ 
Thief  River  Falls,  Minn.,  Red  Lake  Rivarat..  81-33 

Tomahawk  River  near  Bradley,  Wis 117-118 

Trego,  Wis.,  Namakagon  River  at 70-71 

Trempealeau  River  at  Dodge,  Wis. 99-101 

Turkey  River  at  Oarber,  Iowa. 139 

Twin  VaUey,  Minn.,  WUd  Rkse  Rtv«r  at 2M) 

UnivQrrity,N.Dak.,ev^>oratknat 41-43 

Van  Meter,  Iowa,  Raccoon  River  at 160463 

Vandalia,IU.,  Kaskaskia  River  at 191-194 

Vermilion   River  below   VermUkn   Lake, 

Minn 47-48 

near  Streator,  DL 178-180 
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WspeUo,IofWB,IofwaRhrerst 146-147 

Wster«t«ge  recordexs,  plate  showing 9 

W&tsQD,  Minn.,  Chippewa  River  near 05-67 

WedRBi^UI.,  FoxRiTerat 177-178 

West  Salem,  Wis.,  La  Crosse  River  near. .  103-1(H 

Wheaton,  Minn.,  Hostinka  River  above 27-29 

Wild  Rloe  River  at  Twin  VaUey,  Minn. 29-30 

Wintcn,  Minn.,  Kawishiwi  River  near. 44-46 

WisoQosin,  Railroed  Gommissioa  of,  ooopeia- 

tion  by 11 

Wisonsin  River  at  MeiTiU,  Wis 111-112 

at  MoKoda,  Wis. 115-116 


.    Page. 
Wisconsin  River  at  Whirlpool  Rapids,  near 

Rhinelander,  Wis 100-110 

nearNekoosa,  Wis 113-114 

Work,  anthorixaticQ  of 7 

division  of. 12 

scope  of. 7-8 

Yahaia  River  near  Edgerton,  Wis 136-137 

Zero  flow,  point  of,  definition  of 8 

Zmnbro  River  at  Zmnbro  Falls,  Minn 96-W 

Booth  Branch  of,  near  Zmnbro  Falls, 
Ufan 
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STREAM-GAGIM  STATIONS  AND  PUBLICATIONS 
BELAUNG  TO  WATEE  BESOURCES. 


INTBODXJCnON. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measTu*ements  of  the  voliune  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  underground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  monographs,  professional  papers,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  annu- 
ally in  12  parts,  each  part  covering  an  area  whose  boundaries  coin- 
cide with  natural  drainage  features  as  indicated  below: 

F^   I.  North  Atlantic  slope  basins. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 
III.  Ohio  River  basin. 
rV.  St.  Lawrence  River  basin, 
y.  Upper  Mississippi  River  and  Hudson  Bay  basin. 
YI.  MisBouii  River  basiQ. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  basin. 

XI.  F^Knfic  Slope  basins  in  California. 
XII.  North  Pacific  slope  basins,  published  in  three  volumes: 

A,  Pacific  slope  basins  in  Washington  and  upper  Columbia  River  bashi. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  OOVEBNICBNT  BBPOBTS  MAY  BB  OBTAINBD  OB  CONStn/TBD. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the  Direc- 
tor of  the  Geological  Survey,  Washington,  D.  C.  The  edition  printed 
for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Government  Printing  OflGlce,  Washington,  D.  C, 
vho  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  tiie  United  States. 
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4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Boston,  Ma8B.,  2500  Cufltomhouse. 

Albany,  N.  Y.,  704  Journal  Building.  I 

Atlanta,  Ga.,  Poet  Office  Building. 

Madison,  Wis.,  care  of  Railroad  Commission  of  Wisconsin.  i 

Helena,  Mont.,  Montana  National  Bank  Building. 

Topeka,  Kans.,  25  Federal  Building. 

Austin,  Tex.,  Capitol  Building. 

Denver,  Colo.,  403  New  Post  Office  BuUding. 

Salt  Lake  City,  Utah,  421  Federal  Building.  j 

Boise,. Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  606  Poet  Office  Building.  ! 

Tacoma,  Wash.,  406  Federal  Building. 

San  Fandsco,  Calif.,  328  Customhouse. 

Los  Angeles,  Calif.,  619  Federal  Building. 

Tucson,  Ariz.,  University  of  Arizona. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

STBEAH-FLOW  BBPOBTS.  i 

Stream-flow  records  have  been  obtained  at  more  than  4,240  pointe  ! 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
[A— Annual  Report;  B— Bulletin;  W— Water-Supply  Paper.) 


Report. 

Character  of  data. 

Year. 

10th  A,pt.2 

Descriptive  information  only 

nth  A,pt.2 

Monthly  discharge  and  descriptive  information 

Iffl4  to   S^rt, 

1800. 
1881  to  Jane  30, 

1801.          ^ 
1884  to  Dec  31 

12th  A,  pt.  2 

do 

ISthA,  pt.  3 

Mean  discharge  in  second-feet 

HthA,  pt.  3 

Monthly  discharse  (Iciur-time  records.  1871  to  18B3) 

1882.         *     ' 
1868  to  Dae  31 

B  131 

1883.         *     ' 
18P3  and  IflBi. 

16th  A,  pt.  2 

Pwcriptivfl  information  only. .      

B140        

DescriptioDS,  measuremeots,  gage  heights, ratings, and  montli- 

ly  discharge  (also  many  data  covenng  earlier  years). 
Gage  heights  (also  gage  heights  tor  ear  her  years) 

189S. 

wu 

1888. 

18th  A.Dt.4 

Descriptions,  measurements,  ratmgs,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heists,  eastern  United 

junction  with  Kansas. 
Descriptions,  measuremeots,  and  gage  heights,  western  Missis- 

sippi  River  below  Junction  of  Missouri  and  Piatte,and  weatem 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(alsosome  ]ODg>iime  records). 
Mea8urements.ratlngs,andgageheight6,eastem  United  States, 

eastern  Mississippi  River,  and  MlMouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  Umted  States. 
Monthlv  dischanm  falso  for  manv  <Mr1{Ar  vAAni') 

1885  and  18B& 
1897 

W15 

WlO 

1067 

19th  A.Dt.4 

1897 

W27 

1808. 

W28 

IflQft. 

20thA,pt.4 

1896. 

18W. 
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Stream-flaw  data  in  reporU  of  the  Untied  8tate$  Geological  i^urtwy—Continued. 


Bepart. 

Ctamcter  of  data. 

Year. 

2l8tA,pt.4 

Monthlj  discharge.. 

Hantbly  discharge.. 
Descriptioos,  measuj 
Konthly  discharge. 

1890. 

W47to62 

r«nAntR.  ffaira  heiffbtn.  And  r^tiDffS 

1900. 

^^'&±:::::::::: 

reOMots.  Kase  heUEbts.  and  ratlnEs 

1900. 
1901. 

wS 

1901. 

W82to85 

1903. 

WWtolOO 

^'™Jo*         

1903. 

Wl24tol35 

do 

1904. 

W 165  to  178 

do 

1906. 

W201to214 

do 

1906. 

Wailto252 

do       

1907-&             . 

WXlto372 

do 

1909. 

waatoaoa 

do 

1910. 

wmtosia 

do 

1911. 

W321to332          

do         

1912. 

W351toa62 

do 

1913. 

W38lto3M     

....do       

1914. 

W«nto414 

do 

1915. 

W431to444     

...  .do     : 

1916. 

W451to4M 

do 

1917. 

Nofs.-^f  o  data  regarding  stream  flow  are  given  in  the  16th  and  17th  annual  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives  by  years  and  drainage  basins  the  num- 
bers of  the  papers  on  surface-water  supply  published  from  1899  to 
1917.  The  data  for  any  particular  station  will  in  general  be  foimd 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  for  Machias  River  at  Whitneyville,  Me., 
1903  to  1917,  are  published  in  Water-Supply  Papers  97,  124,  165, 
201, 241,  261, 281,  301,  321,  351,  381,  401,  431,  and  451  which  contain 
records  for  the  New  England  streams  from  1903  to  1917.  Results 
of  miscellaneous  measurements  are  published  by  drainage  basins. 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tidh  of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
&re  disr^arded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
r^ular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  iii,  and  the  records  for 
large  lakes  are  taken  up  in  order  of  streams  aroimd  the  rim  of  the 
laka 
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Part  V.— HUDSON  BAY  AND  UPPER  MISSISSIPPI  RIVER 
DRAINAGE  BASINS. 

FBINOIPAL  8TBBAHS. 

The  Hudson  Bay  and  upper  Mississippi  River  basins  include 
streams  whose  waters  reach  Hudson  Bay  and  the  Mississippi  above 
its  junction  with  the  Ohio  (except  the  lifissouri).  The  principal 
streams  flowing  into  Hudson  Bay  from  the  United  States  are  St. 
Mary  River,  Red  River,  and  Rainy  River.  The  principal  tributaries 
of  the  upper  Mississippi  are  Crow  Wing,  Sauk,  Crow,  Rum,  Minne- 
sota, St.  Croix,  Chippewa,  Zumbro,  Black,  Root,  Wisconsin,  Wap- 
sipinicon,  Rock,  Iowa,  Des  Moines,  Illinois,  and  Kaskaskia  rivers. 
These  streams  drain  wholly  or  in  part  the  States  of  OUnois,  Indiana, 
Iowa,  Minnesota,  Missouri,  Montana,  North  Dakota,  South  Dakota, 
and  V^sconsin. 

In  addition  to  the  list  of  gaging  stations  and  the  annotated  list  of 
publications  relating  specifically  to  the  section,  these  pages  contain  a 
similar  Ust  of  reports  that  are  of  general  interest  in  many  sections 
and  cover  a  wide  range  of  hydrologic  subjects,  and  also  brief  references 
to  reports  published  by  State  and  other  organizations.     (See  p.  xvii.) 

aAama  stations. 

Note.— Dash  after  a  date  indicates  that  station  was  being  maintained  September  80, 1917.    Period 
■to  a  date  indicates  dlcoptinoanoeu 

HUDSON  BAT  DBAmAOB  BASIN. 

St  Mary  River  near  Babb  (fonnerly  dam  site),  Mont.,  1902- 

St  Mary  River  below  Swiftcuirent  Creek,  at  Babb,  Mont.,  1901-2;  1910-1915. 

St  Mary  River  near  Kimball,  AlberU,  1902- 

Swiftcurrent  Creek  at  Many  Glacier,  Mont.,  1912- 

Swiftcnrrent  Creek  at  Sherburne^  Mont.,  1912- 

Swiftcnrrent  Creek  near  Babb  (fonnerly  Wetzel)  Mont.,  1902-1910. 

U.  S.  Reclamation  Service,  St.  Mary  canal  at  Hudson  Bay  divide  near  Brown- 
ing, Mont.,  1917- 

Eennedy  Creek  near  Babb  (formerly  Wetzel),  Mont.,  190S-1907. 
Ottertail  River  at  German  Church,  near  Fergus  Falls,  Minn.,  1913-1917. 
Ottertail  River  near  Fergus  Falls,  Minn.,  1901-1913. 
Red  River  near  Fergus  Falls,  Minn.,  1909-10. 
Red  RivCT  at  Fargo,  N.  Bak.,  1901- 
Red  River  at  Grand  Forks,  N.  Dak.,  1901- 
Red  River  at  Pembina,  N.  Dak.,  1901. 
Red  River  at  Emerson,  Manitoba,  1900-1902. 

Mustinka  River  near  Wheaton,  Minn.,  1916;  1917. 

Pelican  River  near  Fergus  Falls,  Minn.,  1909-1912. 

Sheyenne  River  at  Haggart,  N.  Dak.,  1902-1907. 

Wild  Rice  River  at  Twin  Valley,  Minn.,  1909-1917. 
Devils  Lake  near  Devils  Lake,  N.  Dak.,  1901- 

Ked  Lake  River  at  Thief  River  FkOls,  Minn.,  1909- 

vn 
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Red  River  tributaries — Continued. 

Red  Lake  River  at  Crookston,  Minn.,  1901- 

Thief  River  near  Thief  River  Falls,  Minn.,  190^1917. 

Clearwater  River  at  Red  Lake  Falls,  Minn.,  1909-1917. 

South  Branch  of  Two  Rivera  at  Hallock,  Minn.,  1911-1914. 
Pembina  River  at  Nechc,  N.  Dak.,  1903-1915. 

Roseau  River  at  Dominion  City,  Canada,  1912. 

Roseau  River  near  Caribou,  Minn.,  1917. 

West  Branch  of  Roseau  River  near  Malung,  Minn.,  1911-1914. 
Mouse  River  near  Foxholm,  N.  Dak.,  1904-1906. 
Mouse  River  at  Minot,  N.  Dak.,  1903- 

Des  Lacs  River  at  Foxholm,  N.  Dak.,  1904-1906. 
Rainy  Lake  at  Rainier,  Minn.,  1910-1917. 
Rainy  River  at  International  Falls,  Minn.,  1907-1917. 
Kawishiwi  River  near  Teuton,  Minn.,  1905-1907;  1912- 

Vermilion   River  below  Lake  Vermilion,  near  Tower,  Minn.,  1911-1917. 

Little  Fork  at  Little  Fork,  Minn.,  1909-1917. 

Big  Fork  at  Big  Falls,  Minn.,  1909-1912. 

Big  Fork  at  Laurel,  Minn.,  1909. 

Black  River  near  Loman,  Minn.,  1909. 

UPPER  MISSISSIPPI  RIVER  BASIN. 

Mississippi  River  above  Sandy  River,  Minn.,  1895-1915. 
Mississippi  River  near  Fort  Ripley,  Minn.,  1909-10. 
Mississippi  River  near  Sauk  Rapids,  Minn.,  1903-1906. 
Mississippi  River  at  Elk  River,  Minn.,  1915- 
Mississippi  River  at  Anoka,  Minn.,  1905-1914. 
Mississippi  River  at  St.  Paul,  Minn.,  1873- 

Sandy  River  below  Sandy  Lake  reservoir,  Minn.,  1893-1916. 

Pine  River  below  Pine  River  reservoir,  Minn.,  1886-1916. 

Prairie  River  near  Grand  Rapids,  Minn.,  1909. 

Crow  Wing  River  at  Nimrod,  Minn.,  1910-1914. 

Crow  Wing  River  at  Motley,  Minn.,  1909;  1913-1917. 

Crow  Wing  River  at  Pillager,  Minn.,  1903;  1909-1913. 

Long  Prairie  River  near  Motley,  Minn.,  1909-1917. 

Sauk  River  near  St.  Cloud,  Minn.,  1909-1913. 

Elk  River  near  Big  Lake,  Minn.,  1911-1917^ 

Crow  River  at  Rockford,  Minn.,  1909-1917. 

Crow  River  near  Dayton,  Minn.,  1906. 

North  Fork  of  Crow  River  near  Rockford,  Minn.,  1909-10 
South  Fork  of  Crow  River  near  Rockford,  Minn.,  1909-1912. 
Rum  River  at  Onamia,  Minn.,  1909-1912. 
Rum  River  at  Cambridge,  Minn.,  190^1914. 
Rum  River  at  St.  Francis,  Minn.,  1903. 
Rum  River  near  Anoka,  Minn.,  1905-6;  1909. 
Minnesota  River  near  Odessa,  Minn.,  1909-1913. 
Minnesota  River  near  Montevideo,  Minn.,  1909- 
Minnesota  River  near  Mankato,  Minn.,  1903- 

Whetstone  River  near  Big  Stone,  S.  Dak.,  1910-1912. 
Lac  qui  Parle  River  at  Lac  qui  Parle,  Minn.,  1910-1914. 
Chippewa  River  near  Watson,  Minn.,  1909-1917. 
Redwood  River  near  Redwood  Falls,  Minn.,  1909-1914. 
Cottonwood  River  near  New  Ulm,  Minn.,  1909-1913. 
Blue  Earth  River,  at  Rapidan  Mills,  Minn.,  1909-10. 
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Mianaippi  River  tribataries— Continued. 
St.  Croix  River  at  Swin,  WiB.,  1914- 
St  Croix  River  near  St.  Croix  Falk,  Wis.,  19(»-1905;  1910- 

Namakagon  River  at  Trego,  Wis.,  1914- 

Yellow  River  at  Webster,  Wib.,  1914. 

Kettle  River  near  Sandstone,  Minn.,  190S-1916. 

Snake  River  at  Mora,  Minn.,  1909-1913. 

Snake  River  near  Pine  City,  Minn.,  1913-1917. 

Apple  River  near  SomerKt,  Wis.,  1901- 

Kinnikinnic  River  near  River  Palls,  Wib.,  1916- 
Gannon  River  at  Welch,  Minn.,  1909-1914. 
Chippewa  River  at  Bishops  Bridge,  near  Winter,  Wis.,  1912- 
Chippewa  River  near  Bruce,  Wis.,  1913- 
Chippewa  River  at  Chippewa  Fklls,  Wis.,  188&- 
Chippewa  River  near  Eau  Claiie,  Wis.,  1902-1909. 

West  F<vk  of  Chippewa  River  near  Winter,  Wis.,  1911-1916. 

Flambeau  River  near  Butternut,  Wis.,  1914- 

Flambeau  River  near  Ladysmith,  Wis.,  1914- 

Flambeau  River  at  Ladysmith,  Wis.,  1903-1906. 

Jump  River  at  Sheldon,  Wis.,  1915- 

Eau  Claire  River  near  Augusta,  Wis.,  1914- 

Eau  Claire  River  near  Eau  Claiie,  Wis.,  1913-14. 

Red  Cedar  River  near  Colfax,  Wis.,  1914- 

Red  Cedar  River  at  Cedar  Falls,  Wis.,  190$^ 

Red  Cedar  River  at  Menominee,  Wis.,  1907-«;  1918- 
Zombro  River  at  Zumbro  F^ls,  Minn.,  1909-1917. 

South  Branch  of  Zumbro  River  near  Zumbro  Falls,  Minn.,  1911-1917. 
Trempealeau  River  at  Dodge,  Wis.,  1913- 
Black  River  at  Neillsville,  Wis.,  1905-1909;  1913- 
Black  River  at  Melrose,  Wis.,  1902-3. 
La  Crosse  River  near  West  Salem,  Wis.,  1913- 
Boot  River  near  Houston,  Minn.,  1909-1917. 

North  Branch  of  Root  River  near  Lanesboro,  Minn.,  1910-1917. 
Upper  Iowa  River  near  Decorah,  Iowa,  1913-14, 
Wisconsin  River  near  Rhinelander,  Wis.,  1905-1915. 
^^sconsin  River  at  Whirlxxx>l  Rai>ids,  near  Rhinelander,  Wis.,  1915- 
Wisconsin  River  at  Menill,  Wis.,  1902- 
Wisconsin  River  near  Nekoosa,  Wis.,  1914- 
Wisconsin  River  near  Neceda,  Wis.,  1902-1914. 
Wisconsin  River  at  Muscoda,  Wis.,  .1902-3;  1913- 

Tomahawk  River  near  Bradley,  Wis.,  1914- 

Piairie  River  near  Merrill,  Wis.,  1914- 

Little  Rib  River  near  Wausau,  Wis.,  1914-1916. 

Eau  Claire  River  at  Kelley,  Wis.,  1914- 

Big  Eau  Pleine  River  near  Stratford,  Wis.,  1914- 

Pbver  River  near  Stevens  Point,  Wis.,  1914- 

Baraboo  River  near  Baraboo,  Wis.,  1913- 

Kickapoo  River  at  Gays  Mills,  Wis.,  1913- 
Torkey  River  at  Garber,  Iowa,  1913-1916. 

Maquoketa  River  above  mouth  of  North  Fork,  near  Maquoketa,  Iowa,  1913-14. 
Maqaoketa  River  at  Manchester,  Iowa,  1903. 

Maquoketa  River  below  mouth  of  North  Fork,  near  Maquoketa,  Iowa,  1913- 
Wapsipinioon  River  at  Stone  City,  Iowa,  1903-1914. 
Rock  River  at  Watertown,  Wis.,  1914. 
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Miflfliflsippi  River  tributariee — Continued. 
Hock  River  at  Afton,  Wis.,  1914- 

Rock  River  above  mouth  of  Becatonica  River,  at  Rockton,  111.,  1903. 
Rock  River  below  mouth  of  Pecatonica  River,  at  Rockton,  IlL,  1903-1909. 
Rock  River  at  Rockford,  111.,  1914- 
Rock  River  near  Nelson,  HI.,  1906. 
Rock  River  at  Sterling,  111.,  1905-6. 
Rock  River  at  Lyndon,  111.,  1914- 

Oatfish  River  at  Madison,  Wis.,  1902-3. 

Lake  Mendota  at  Madison,  Wis.,  1902-3. 

Yahara  River  near  Edgerton,  Wis.,  1916-17. 

Pecatonica  River  at  Dill,  Wis.,  1914- 

Pecatonica  River  at  Freeport,  111.,  1914- 
Sugar  River  near  Brodhead,  Wis.,  1914- 
lowa  River  near  Iowa  Falls,  Iowa,  1911-1914. 
Iowa  River  at  Marshalltown,  Iowa,  1903;  1915- 
Iowa  River  at  Iowa  City,  Iowa,  1903-1906;  19ia- 
Iowa  River  at  Wapello,  Iowa,  1915- 

Cedar  River  near  Austin,  Minn.,  1909-1914. 

Cedar  River  at  Janesville,  Iowa,  1905-6;  1915- 

Cedar  River  at  Cedar  Rapids,  Iowa,  1902- 

Shellrock  River  near  Clarksvillfi,  Iowa,  1915- 
Skunk  River  at  Coppock,  Iowa,  1913- 
Skimk  River  at  Augusta,  Iowa,  1913;  1915- 
Des  Moines  River  at  Jackson,  Minn.,  190^1913. 
Des  Moines  River  at  Fort  Dodge,  Iowa,  1905-6;  1911-1913. 
Dee  Moines  River  at  Kalo,  Iowa,  1913- 
Des  Moines  River  at  Des  Moines,  Iowa,  1902-3;  1905-6;  1914- 
Des  Moines  River  at  Ottumwa,  Iowa,  1917- 
Des  Moines  River  at  Keosauqua,  Iowa,  1903-1906;  1911- 

Raccoon  River  near  Des  Moines,  Iowa,  1902-3. 

Raccoon  River  at  Van  Meter,  Iowa,  1915- 
Illinois  River  near  Minooka,  111.,  1902-1904. 
Illinois  River  near  Seneca,  111.,  1902-3. 
Illinois  River  near  Ottawa,  HI.,  1902-1904. 
Illinois  River  near  La  Salle,  111.,  1902-3. 
Illinois  River  at  Peoria,  HI.,  1910- 
niinois  River  near  Peoria,  111.,  1903-1906. 

Kankakee  River  at  Davis,  Ind.,  1905-6. 

Kankakee  River  at  Momence,  111.,  1Q05-6;  1914- 

Kankakee  River  at  Custer  Park,  111.,  1914- 
Yellow  River  at  Knox,  Ind.,  1905-6. 

Des  Plaines  River  at  Riverside,  111.,  1896-1898. 

Des  Plaines  River  above  mouth  of  Jackson  Creek,  near  Channahon,  111.,  1903- 
1906. 

Des  Plaines  River  above  Kankakee  River,  near  Channahon,  111.,  1902-3. 

Des  Plaines  River  at  Lemont,  111.,  1914- 

Des  Plaines  River  at  Romeo,  111.,  1914. 

Des  Plaines  River  at  Joliet,  111.,  1914- 

Fox  River  at  Algonquin,  111.,  1915- 

Fox  River  at  South  Elgin,  111.,  1914-16. 

Fox  River  at  Aurora,  HI.,  1914. 

Fox  River  at  Sheridan,  111.,  1905-6. 

Fox  River  at  Wedron,  111.,  1914- 
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^GniaBippi  lUver  tributaries — Continued. 
miDoiB  River  tributaries — Continued. 

Fox  River  at  Ottawa,  111.,  1903. 

Vermilion  River  near  Streator,  111.,  1914- 

Spoon  River  at  Seville,  111.,  1914- 

Sangamon  River  at  Monticello,  111.,  1908-1912;  1914- 

Sangamon  River  at  Decatur,  111.,  1905. 

Sangamon  River  at  Riverton,  111.,  1908-1912;  1914- 

Sangamon  River  at  Springfield,  111.,  1903. 

Sangamon  River  near  Oakford,  HI.,  1909-1912;  1914- 

Sangamon  River  near  Chandlerville,  111.,  1908-9. 

South  Fork  of  Sangamon  River  near  Taylorville,  HI.,  1908-1912;  1914- 

1917. 
South  Pork  Sangamon  River  at  power  plant  near  Taylorville,  111.,  1917- 
Salt  Creek  near  Kenny,  HI.,  1908-1912. 
Gahokia  Creek  at  Poag,  111.,  1909-1912. 
KaBkawkia  River  near  Areola,  HI.,  1908-1912. 
Kaskaskia  River  at  Shelbyville,  HI.,  1908-1912;  1914. 
Kaakaskia  River  at  Vandalia,  HI.,  1908-1912;  1914- 
Kaakaakia  River  at  Carlyle,  111.,  1908-1912;  1914-15. 
Kaekaskia  River  at  New  Athens,  HI.,  1907-1912;  1914- 

Shoal  Creek  near  Breese,  111.,  1909-1912;  1914. 

Silver  Creek  near  Lebanon,  HI.,  1908-1912;  1914. 
Big  Muddy  River  near  Cambon,  HI.,  1908-1912. 
Big  Muddy  River  at  Plumfield,  111.,  1914- 
Big  Muddy  River  at  Murphysboro,  111.,  1917- 

Beaucoup  Creek  near  Pinckneyville,  HI.,  1908-1912;  1914. 
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BBPOBT8  ON  WATBB  BBSOTTBOBS  OF  THB  HUDSON  BAY  AND  T7PFSB 
MISSISSIPPI  BIVEB  BASINS. 

PUBLICATIONS   OP  THE   UNITED  STATES   GEOLOGICAL.  SUBVEY. 

WATB&-8UPPLT  PAPBXS. 

Watflr-sapply  papers  are  distributed  free  by  the  C^eoloKloal  Surrey  as  long  as  its  stoek  lasts.  An  astsUk 
(*)  indicates  tliat  this  stock  has  been  exhausted.  Kany  of  the  papers  marked  In  this  way  may »bovew, 
bepurohased  (at  prioes  quoted)  from  the  SupKBiNTKin>SNT  or  DocuMiiraa^WASiiofQTOir^D.C.  Omii- 
sion  of  the  price  indicates  that  the  report  b  not  obtainable  from  OoYeninMQt  souroes.  Water-soppty 
papers  are  of  ootavo  size. 

*21.  Wells  of  northern  Indiana,  by  Frank  Leverett.    1899.    82  pp.,  2  pla. 

Discusses,  by  counties,  glacial  deposits  and  sources  of  well  waters;  many  well  sections. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.  1901..  100  pp., 
11  pis.    16c. 

Gives  elevations  and  distances  akmg  Bed  River  (of  the  North),  and  Iflnneiota,  Skonk,  Iowa, 
Des  Moines,  niinois,  and  Bock  rivers;  also  brief  descriptiaDS. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Pkurt  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    6c. 

*61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska-Wyo- 
ming), by  N.  H.  Darton.    1902.    67  pp.    6c. 
A  revised  edition  of  Nos.  57  and  61  was  published  in  1905  as  Water-supply  Paper  149  (q.  v.). 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  G.  Murphy.    1904.    SI 
pp.,  13  pis.    16c. 
Ckntains  notes  on  early  floods  in  Mississippi  Valley. 

102.  Contributions  to  the  hydrology  of  esatem  United  States,  1903;  M.  L.  Fuller, 
geologist  in  charge.    1904.    622  pp.    30c. 

Contains  brief  reports  on  wells  and  springs  of  Minnesota  and  Iflssomi. 

The  reports  comprise  tabulated  weU  records  giving  infonnatioo  as  to  location,  owner,  dspCh, 
yield,  head,  etc.,  supplemented  by  notes  as  to  elevation  above  sea,  material  penetrated,  tem- 
perature, use,  and  quality;  many  miscellaneous  analyses. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.     1904.     120  pp. 

Cites  statutory  restnotions  of  water  pollution  in  Iowa,  Illinois,  North  Dakota,  South  Dakota* 
and  Wisconsin.    Superseded  by  152. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  chaige. 
1906.    286  pp.,  18  pis.    25c. 

Contains  brief  reports  as  follows:  Missouri,  by  E.  H.  Shepard;  Iowa,  by  W.  n.  Norton;  IOd- 
nesota,  by  C.  W.  Hall;  Wisconsin  district,  by  Alfred  R.  Schults;  Illinois,  by  Frank  Leverett; 
Indiana,  by  Frank  leverett;  each  of  these  reports  describes  briefly  the  topography  of  the  stm, 
the  relation  of  the  geology  to  the  water  supplies,  and  gives  list  of  pertinent  pablicatioas;  lists 
also  principal  mineral  springs. 

117.  The  lignite  of  North  Dakota  and  its  relation  to  irrigation,  by  F.  A .  Wilder.  1905. 
69  pp.,  8  pis.    10c. 

Describes  the  thickness,  extent,  variations,  and  fuel  value  of  the  lignite  and  its  use  for  pamptaig 
water,  the  area,  soils,  and  lignite  of  the  river  flats,  and  the  st  .tus  of  irrigation  in  the  State. 

•122.  Relation  of  the  law  to  undeiground  waters,  by  D.  W.  Johnson.     1906.    55  pp. 
6c. 

Cites  legislative  acts  affecting  underground  waters  in  South  Dakota  and  Wlsoonsin. 
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145.  Contributions  to  the  hydrology  of  eastern  United  States,  1906;  M.  L.  Fuller, 
geologist  in  duu^e.    1906.    220  pp.,  6  pis.    10c. 

Contains  two  reports  relating  to  areas  draioing  to  Hudson  Bay  or  upper  Mtwlwlppi  River. 

Water  resooroes  of  llmemi  Point  quadrangle^  Wisconsin,  by  U.  8.  Grant.  Describes  springs, 
streams,  and  shallow  and  deep  wells. 

Water  supplies  at  Waterloo,  Iowa,  by  W.  H.  Norton.  Summarizes  results  of  Inyestigatlons  to 
determlneaviiaabUityofartesian  water  toreplacetbesurfiicesupply  from  Cedar  River;  discusses 
necessity  of  test  wells,  supplementary  supplies,  artesian  bead,  and  permanency  of  flow. 

*149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with 
additions,  by  N.H.Darton.    1906.    176  pp.    10c. 

Gives  by  States  (and  within  the  States  by  counties),  t'^  location,  depth,  diameter,  yield 
hei^t  of  water,  and  other  features  of  wells  400 IM  or  more  in  depth;  includes  aUweUs  listed  in 
Water-Supply  Papers  57  and  61;  menticns  also  principal  jmblications  relating  to  deep  borings. 

*IS2.  A  review  oi  the  laws  forbidding  pollution  of  the  inland  waters  in  the  United 
States  (second  edition),  by  E.  B.  Goodell.    1906.    149  pp.    10c. 

Citiesstatutory  restrictiODS  of  water  jxiIlntiaD  in  Iowa,  Illinois,  North  Dakota,  South  Dakota, 
and  Wisconsin. 

*156.  Water  powers  of  northern  Wisconsin,  by  L.  S.  Smith.   1906.   146  pp. ,  6  pis.   26c . 
Describes  by  river  systeps  the  drainage,  geology,  topography,  rainfall  and  run-off,  water 
powers,  and  dams. 

*162.  DestTuctive  floods  in  the  United  States  in  1906,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  of  flood  literature,  by  E.  C.  Murphy  and 
othefB.    1906.    106  pp.,  4  pis.    16c. 

Contaias  aeeomits  ot  floods  In  southeastern  Minnesota,  on  Devils  Creek,  Iowa,  and  In  Des, 
Ifdnes  County,  lowm;  gives  estimates  of  flood  discharge  and  frequency  on  niinots  River  and  on 
lOssissipi^  alter  at  St.  Paol. 

*193.  The  quality  of  surface  waters  in  Minnesota,  by  R.  B.  Dole  and  F.  F.  Westbrook. 
1907.    171pp.,  7  pis.    26c. 

Describes  by  river  basins  the  topography,  geology,  and  soils,  the  individual  and  municipal 
pollution  ot  the  streams,  and  gives  notes  on  the  municipalities;  contains  many  analyses. 

*194.  Pollution  of  Illinois  and  Missiaaippi  Kivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  0.  Leighton.    1907.    369  pp., 

2  pis. 

Scope  indicated  by  ampUflcation  of  ttUe. 

*195.  Underground  waters  of  Missouri,  their  geology  and  utilization,  by  E.  M.  Shepard. 
1907.    224  pp.,  6  pis.    30c. 

Describes  the  topography  and  geology  of  the  State,  the  waters  of  the  various  formations,  and 
discusses  the  water  supplies  by  districts  and  counties,  gives  statistics  of  city  water  supplies, 
analyses  of  waters,  and  many  well  records. 

*227.  Geology  and  underground  waters  of  South  Dakota,  by  N.  H.  Darton.  1909. 
166  pp.,  16  pis.    40c. 

Describes  physical  features,  geologic  formations,  water  horixons,  and,  by  counties,  deep  walls 
and  well  prospects;  gives  notes  on  construction  and  management  of  artesian  wells. 

236.  The  quality  of  surface  waters  in  the  United  States:  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  coUection  of  samples,  methods  of  examination,  preparation  of  solutions,  accuracy 
of  estimates  and  expression  of  analytical  results;  gives  results  of  analyses  of  waters  of  Mississippi, 
Mhmeeota,  Qilppewa,  Wlsconshi,  Rock,  Iowa,  Cedar,  Des  Haines,  Illinois,  Kankakee,  Fox, 
Sangamon,  Kaskakia,  and  Big  Hnddy  riven. 

239.  The  quality  of  the  surface  waters  of  Illinois,  by  W.  D.  Collins.    1910.    94  pp., 

3  pis.    10c. 

Discusses  the  natural  and  eeonomic  features  that  determine  the  character  of  the  streams, 
descilbea  the  larger  drainage  basins,  and  the  methods  of  collecting  and  analysing  the  samples 
of  water,  and  discusses  each  river  In  detail  with  reference  to  its  source  and  course  and  the  quality 
of  water;  inohides  short  ohapters  on  municipal  supplies  and  industrial  uses. 
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254.  The  imdeigioimd  waten  of  noith-ceDtrel  Indiaiia,  by  S.  R.  Cq;yp0,  with  a 
chapter  on  the  chemical  character  of  the  waters,  by  R.  B.  Dole.  1910.  279 
pp.,  7  plB.    40c. 

D«9cribe8  relief,  drainage,  yegetatiGo,  soils,  and  crops,  industrial  development,  geologic  liornB- 
tioos;  sources,  movements,  oocorenoe,  and  volume  of  ground  water;  methods  of  well  ooostnio- 
tion  and  lifting  devices;  discusses,  in  detail  for  eadi  county,  sarfaoe  features  and  draiugB, 
geology  and  ground  water,  dty,  village,  and  rural  supplies,  and  gives  reconis  of  wdJs  and  analy- 
ses of  waters.  Discusses  also,  under  chemical  diaracter,  methods  of  anatyses  and  expressiflD 
of  results,  mineral  oonstttaents,  effect  of  the  constitiMots  on  watecs  for  domestie,  indnstrial, 
and  medidnal  uses,  methods  of  puriikation,  diemical  0(mipaBitian;  many  analyses  and  field 


256.  Oeology  and  underground  waters  of  southern  Minnesota,  by  0.  W.  Hall,  O.  E. 
Meinzer,  and  M.  L.  Fuller.    1911.    406  pp.,  18  pis.    60c      . 

Discusses  |he  physiography  of  the  State,  geologic  formations  and  their  water-hearing  ca- 
pacity, artesian  conditiQOS,  the  mineral  quality  of  the  underground  waters,  types  of  wells,  fin- 
ishing wells  in  sand,  drilling  in  quarzite,  fluctuatioQ  in  yield  and  bead ,"  blowing '' and  *<  hreatb- 
ing''  wells,  freezing  of  wells,  drainage  by  wells,  hydraulic  rams,  and  scienUfio  prospecting  far 
water,  municipal  supplies,  power,  storage  and  distribution,  consomptian  of  water,  prioes,  sani- 
tatico.  Gives  by  counties  details  ooooerningsarCMefeatarw,  rocks,  yield,  head,  and  quality  of 
water,  and  sommarleB  and  analyses. 

293.  Underground  water  resources  of  Iowa,  by  W.  H.  Norton,  W.  S.  Hendrixson, 
H.  £.  Simpson,  O.  E.  Meinzer,  and  others.    1912.    994  pp.,  18  pis.    70c. 

Describes  the  relief,  drainage,  temperature,  and  precipitation  of  the  State  and  the  geologic 
formaticns;  discusses  the  geologio  occurrence  of  ground  waters,  artesian  phenomeoa  and 
yield  of  artesian  wells,  the  chemical  composition  of  ground  waters,  mnnidpal,  domestic, 
and  Indostzia]  water  supplies,  and  mineral  waters;  gives  details  oonoeming  topography,  geology , 
ground  waters,  and  city  and  village  suppUes  by  districts  and  counties. 

*845.  Gontributions  to  the  hydrology  of  the  United  States,  1914.    N.  C.  Grover, 
chief  hydraulic  engineer.  1915.    225  pp.,  17  pis.    30c.    Contains: 
(0  Oasetteer  of  surf^M»  waters  of  Iowa,  by  W.  O.  Hoyt  and  H.  J.  fiyan,  pp.  160-221. 

864.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist    1914.    40  pp.    5c. 

Contains  analyses  of  spring  and  well  waters  from  Nashville  and  Maoomb,  ni.,  and  Story  City, 
Iowa. 

417.  Profile  surveys  of  rivers  in  Wisconsin,  prepared  under  the  direction  of  W.  H. 
Henon,  acting  chief  geographer.    1917.    16  pp.,  32  pis.    45c. 

Contahis  brief  description  of  general  features  of  drainage  of  Wisconsin  and  of  the  rivers  sor- 
▼eyed,  but  consists  chiefly  of  maps  showing ''not  only  the  outlines  of  the  river  banks,  the  islands, 
the  pcsitioD  of  rapids,  falls,  shoals,  and  existing  dams,  and  the  crossings  of  all  ferries  and  roedi, 
but  the  contours  of  banks  to  an  elevation  higji  enou^  to  indicate  the  possibilitiey  of  using  the 
stream"  for  the  development  of  power  by  low  or  medium  heads. 

AnrUAL  BSPO&TS. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  sqwrate  form. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stocks  lasts.  Anasteriskf*) 
Indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  porohsnd, 
from  the  SuFBanmMDKirr  or  Documznts,  Washinoton,  D.  c. 

*Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-95.  4  parts. 
♦Pt.  II.  Papers  of  an  economic  character,  xix,  598  pp.,  43  pis.  $1.25.  Con- 
tains: 

The  public  kinds  and  their  water  supply,  by  F.  H.  Newell,  pp.  467-nS33,  pis.  35  to  30.  Describes 
general  character  of  the  pubUo  lands,  the  kinds  disposed  oi  (railroad,  grant,  and  swamp  lands, 
and  private  miscellaneous  entries),  lands  reserved  (Indian,  forest,  and  military  reservatiam), 
the  vacant  lands,  and  the  rate  of  disposal  (rf  vacant  lands;  discusses  the  streams,  wells,  aad 
reservoirs  as  sources  of  water  supply;  gives  details  for  each  State. 
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Seventeenth  Annual  Report  of  the  United  States  Geological  Survey,  1895-96,  Charles 
D.  Walcott,  Director,  1896;  3  parts  in  4  vols.  ♦Pt.  II.  Economic  geology 
and  hydrog^ri^hy,  xxv,  864  pp.,  113  pis.    12.35.    Contains: 

Preliminary  report  on  artesian  waters  of  a  portioa  of  the  Dakotas,  by  N.  H.  DartoD,  pp. 
003-094,  pis.  69  to  107.  Gives  an  outline  of  the  geologic  relations;  describes  the  water  horisoos 
sod  the  extent  of  the  artesian  water,  and  gives  details  cooooning  wells  and  prospects  by 
eoonties;  discusses  the  origin,  amount,  pressure,  head,  and  composition  of  the  artesian  waters, 
the  use  of  artesian  water  for  power,  and  gives  di^ailscanoeming  artesian  irrigatioo  by  ooonties; 
contains  also  remarks  on  the  ooostnictioo  and  management  of  artesian  wells. 

mis  water  resources  of  Illinois,  by  FtankLevcrett,  pp.  005-849,  pis.  108  to  113.  Describes  the 
physical  features  of  the  State,  and  the  drainage  basins,  indudhig  Illinois,  Des  Plaines,  Kan- 
kakee, Fox,  niinois-VermilioD,  Spoon,  Mackinaw,  and  Sangamon  rivers,  Macoupin  Creek,  Rock 
River,  tributaries  of  the  Mississippi  in  western  Dlinois,  Kaskaskia,  Big  Muddy,  and  tributaries 
of  th0  Wabash;  discusses  the  rainfall  and  run-off,  navigable  waters  and  water  powers,  the  wells 
supplying  waters  for  rural  districts,  and  artesian  wells;  contains  tabulated  artesian  well  data  and 
water  analjTses. 

Eigjiteenth  Annual  Report  of  the  United  States  Geological  Survey,  1896-97,  5  parts  in 
6  vols.    *Pt.  TV,  Hydrography,  x,  756  pp.,  102  pis.    $1.75.    Contains: 

*The  water  resources  of  Indiana  and  Ohio,  by  Frank  Leverett,  pp.  419-660,  pis.  33  to  37. 
Describes  the  Wabash,  Whitewater,  Great  Miami,  Uttle  Miami,  Scioto,  Hocking,  Muskingum, 
and  Beavers  rivers,  and  lesser  trtbotaries  of  the  Ohio  in  Indiana  and  Ohio,  the  streams 
discharging  into  Lake  Erie  and  Lake  Michigan,  and  streams  flowing  to  the  upper  Mississippi 
throu^  the  nUnds;  discusses  shallow  and  drift  wells,  the  flowing  wells,  from  the  drift  and  deeper 
artesian  wells,  and  gives  records  of  wells  at  many  of  the  cities;  describes  the  mineralspringi,  and 
gives  analyses  of  the  waters;  contains  also  tabulated  lists  of  cities  using  surface  waters  for  water 
works,  and  of  cities  and  villages  using  shallow  and  deep-well  waters;  discusses  the  source  and 
quality  of  the  dty  and  village  supplies,  and  gives  precipitation  tables  for  various  points. 

MOVOOSAPHS. 

Mdiognphs  of  quarto  size.  They  are  not  distributed  free,  but  may  be  obtained  from  the  Geological 
Surrey  or  from  the  Superintendent  or  Dootiients,  Washinqton,  D.  C,  at  the  prices  indicated.  An 
utflritk  (*)  indicates  that  the  Survey's  stock  of  the  paper  is  exhausted. 

25.  The  glacial  Lake  Agassiz,  by  Warren  Upham.  1896.  658  pp.,  38  pis.  $1.70. 
Contains  a  chapter  (pp.  S23-^82)  on  ''Artesian  and  common  wells  of  the  Red  River  Valley ," 
which  discusses  the  sources  of  artesian  water,  the  fresh  waters  in  the  drift  sheets,  the  saline 
and  alkaHns  waters  in  the  Dakota  sandstone,  and  the  use  of  artesian  water  for  irrigation;  ccn* 
tains  analyses  of  waters  from  wells,  streams,  and  lakes  in  Bad  River  Valley  and  the  adjoining 
region;  and  gives  notes  on  wells  in  Clay,  Kittson,  Marshall,  Norman,  Polk,  Traverse,  and 
Wilkin  counties,  in  Minnesota;  in  Cass,  Grand  Forks,  Pembina,  Richland,  Traill,  and  Wahh 
counties,  in  North  Dakota;  and  in  a  part  of  the  area  covered  by  Lake  Agassiz,  in  Manitoba. 
The  monograph  includes  numerous  maps  relating  to  the  Pleistocene  geology  of  the  region  and 
a  map  (PL  XXXVH)  showing  the  distribution  and  depths  of  artesian  wells  in  gladal  drift 
and  bedrock. 

38.  The  Illinois  glacial  lobe,  by  Frank  Leverett.    1899.    817  pp.,  24  pis.    $1.60. 

Includes  a  chapter  (pp.  550-788)  on  "Wells  of  Illinois,"  which  contains  a  general  discussion 
of  artesian  and  other  wells,  a  table  of  municipal  water  supplies  derived  from  underground 
souroes,and  a  detailed  description  of  wells  and  ground-water  conditions  in  prsoticaUy  every 
county  in  the  State.  The  monograph  includes  maps  showing  the  geology,  the  distribution 
of  wells,  the  intake  areas  of  "Potsdam"  and  St.  Peter  sandstones,  and  the  relation  of  glacial 
drift  to  ground-water  supplies. 

PBOraSSIOVAL  PAPSBS. 

Pnteiionalpi^Mrs  are  distrfbuted  free  by  the  Geological  Survey  as  long  as  its  Stock  lasts.  An  asterisk 
(*)  indicates  that  thisstockhas  been  exhausted.  Many  of  the  papers  marked  with  an  asterisk  may,  how- 
ever, be  purchased  from  the  Supebintendent  or  Documents,  Washinoton,  D.  C.  Professional  papers 
tn  of  quarto  sixe. 

•32.  Preliminary  report  on  the  geology  and  underground-water  resources  of  the 
central  Great  Plains,  by  N.  H.  Darton.  1905.  433  pp.,  72  pis.  $1.80. 
Covers  Sooth  Dakota.  Nebraska,  central  and  western  Kansas,  eastern  Colorado,  and  CMtem 
Wyoming.  Describes  the  geography,  geology,  and  water  horisons;  gives  deep-well  data  and 
well  prospects  by  counties;  also  describes  other  mineral  resources.  Includes  maps  showing 
the  geology,  location  of  deep  wells,  structure  of  the  Dakota  sandstone,  depths  to  this  sand- 
stone head  of  artesian  water,  and  areas  of  artesian  flow. 
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BUXXSTDTO. 

An  asterisk  (*)  indicates  that  the  (leological  Survey's  stock  of  the  paper  is  exhausted.    Many  of  the  papws 
so  marked  may  be  purchased  from  the  SupsBOiTBirDBNT  or  Documents.  Waahikoiom,  D.  C. 

♦264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lmes,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Discusses  the  importance  of  aocorate  wdlreoordt  to  the  drilkr,  to  owMn  of  oil,  gas,  and 'wator 
wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gires  tabolaled  records  ot 
wells  in  Illinois  and  Iowa,  and  detailed  records  of  wella  in  Boone,  Dupage,  Bnry,  and  La  Salk 
counties,  Ill.,and  Des  Moines  and  Scott  counties, Iowa.  These  wells  wereaeleoted  because  th«7 
give  definite  stratigraphic  information. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Gives  an  account  of  progress  in  the  coUection  of  well  records  and  samples;  contains  tabulated 
records  of  wells  in  Illinois,  Indiana,  Iowa,  Minnesota,  Missouri,  North  Dakota,  Sooth  DAkoia, 
and  Wisconsin;  and  detailed  records  of  wells  in  Brown,  Hanoook,  La  Salle^  rike,  and  Sctaoylflr 
counties.  111.;  Blackhawk,  Flqyd,  Louisa,  Mahaska,  Scott,  and  Wapello  counties,  Iowb;  and 
Hennepm,  Ottertail,  adQ  Pine  counties,  Mhm.  The  wells  of  which  datailed  sections  are  given 
were  selected  because  they  afford  valuable  stratigraphic  informaticm. 

GBOLOOIO  TOUOB. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  ma;p  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles  bounded  by  certain  meridians  and 
parallels^  and  these  quadrangles,  which  nimiber  several  thousand,  are  separately 
surveyed  and  mapped.^  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
maps  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Creologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  undeigroimd  structure,  and  mineral  deposits  of  the  area  mapped  and  aeveral 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topogra^iic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  Unes,  the  shapes  of  hills  and  val- 
leys and  the  height  above  sea  level  of  all  points  in  the  qaudrangle.  The  areal-geology 
map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structuial- 
geology  map  shows  relations  of  the  rocks  to  one  another  undeiground.  The  economic- 
geolpgy  map  indicates  the  location  of  mineral  deposits  that  are  aMnmerdally  valuable. 
The  artesian  water  map  shows  the  depth  to  underground-watw  horizons.  Ekxmomic- 
geology  and  artesian-water  maps  are  included  in  folios  if  the  conditions  in  the  areas 
mapped  warrant  their  publication.  The  folios  are  of  special  interest  to  studoits  of 
gec^raphy  and  geology  and  are  valuable  as  guides  in  the  development  and  utiUaatian 
of  mineral  resources. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Geological  Survey  building  May  18,  1913,  the  stock  of  geologic  folios  was  more  or 
less  damages  by  fire  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable.  They 
will  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
orders.  This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints), 
also  to  the  Ubrary  edition  of  folio  186.  The  Ubrary  edition  of  folios  185,  187,  and 
higher  nimibers  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an 
unusually  large  amount  of  matter  sell  at  higher  prices.    The  octavo  edition  of  folio 

1  Index  maps  showing  areas  in  the  Hudson  Bay  and  upper  Mississippi  River  basins  covered  bj  topo- 
graphic maps  and  by  geologic  folios  wiU  be  mailed  on  receipt  of  request  addreased  to  the  Director,  U.  S. 
OeQlogical  Surrey,  Washington,  D.  C. 
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]85Aiid  higher  numbers  sellfl  for  50  centfl  a  copy.  A  discount  of  40  percent  is  allowed 
OD  an  <Hder  (oae  foUoB  or  for  folios  together  with  topographic  maps  amounting  to  $5  at 
the  retail  rate. 

All  the  folioe  contain  deeciiptians  of  the  diainage  of  the  quadiangjes.  Hie  folios 
in  the  following  list  contain  also  a  brief  discussion  of  the  undeigroimd  watenin  connec- 
don  with  the  economic  resources  of  the  areas  and  more  or  less  information  ooooeming 
the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 
117.  Caas^Um-Fargo,  North  Dakota-Minnesota.    5c. 

Ohras  a  soowwbat  deCaflad  aeooant  of  tha  water  lupply,  inctodmg  dMcriptiona  and  logs  of 
principal  walli  and  tabulatad  wall  laoordSy  oontami  arteiiaii-watar  maps  ahowinf  areaa  wbieh 
wfl]  probably  yield  flowing  walls. 

*145.  Lancaster-Mineral  Point,  Wisccmsb-Iowa-lUinois. 

Dtoeoana  thasptlnsiySballow  and  deep  want,  atiaama  and  watar  power;  glT«a  analyses  Of 
artesian  water  from  wall  at  Daboqns^  Idwa. 

16S.  Jamestown-Tower  (Jamestown,  Eckelson,  and  Towor  quadrangles),       North 
Dakota.!    5c. 

Dttcusses  shallow,  deep,  and  artesian  wells;  heed,  pressure,  power,  volame,  and  character  of 
tha  water,  and  gtres  a  tabolatad  list  of  repreecntativa  wells;  contains  an  artesian-water  map 
ahowlDf  aiaaa In  wldoh  flowlDC  wvUs  may  probably  be  obtatoad. 


185.  Murphysboro-HeiTin,  IlHnois.^    library  edition,  25c.,  octavo  edition,  50c. 
188.  Tallula-Spiingfield,  Illinois.  ^    Library  edition,  25c.,  octavo  edition,  50c. 

Dtsfi— w  walls  and  the  wboleaouMness  of  tha  water;  gives  analyses  of  water  from  wells  in 
the  dty  of  Springfield. 

195.  Belleville-Breese,  Illinois.    25c. 

Ttlinniimi  wallsand  gives  analyses  of  water  from  springs  and  walls. 

200.  Galena-Elisabeth,  Illinois-Iowa.    25c. 

201.  Minneapolis-St  Paul,  Minnesota.*    Library  edition,  25c.,  octavo  edition,  50c. 

MISCELLANEOUS  BEPOBTS. 

Other  Federal  bureaus  and  the  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  the  various  sections  of  the  country.  Notable  among  those  pertain- 
ing to  the  Hudson  Bay  and  upper  Mississippi  River  basins  are  the 
reports  of  the  State  surveys  of  Illinois  and  North  Dakota,  the  Wis- 
consin Greological  and  Natural  History  Survey  and  the  Railroad  Com- 
mission of  Wisconsin,  the  Illinois  Water-Supply  Commission,  and  the 
Rivers  and  Lakes  Commission  of  Illinois,  and  the  water-power  report 
of  the  Tenth  Census  (vol.  17).  The  following  reports  deserve  special 
mention: 

Contributions  to  the  physical  geography  of  the  United  States,  Part  I .  On  the  physi- 
cal geography  of  the  MisHiatfppi  Valley,  with  suggestions  for  the  improvement  of  navi- 
gation of  tiie  Ohio  and  other  rivers,  by  Charles  Ellet,  jr. :  Smithsonian  Pub.  13,  Wash- 
ington, 1850. 

The  Misaisaippi  and  Ohio  rivers,  by  Charles  H.  Ellet.    1853. 

Report  upon  the  physics  and  hydraulics  of  the  Mifisiseippi  River,  by  A.  A.  Hum- 
phreys and  H.  L.  Abbott. 


>  iMued  in  two  editioDs;  specif^  which  edition  is  wanted. 
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The  mineral  content  of  Illinoia  waters,  by  Edward  Baretow,  J.  A.  Udden,  S.  W. 
Parr,  and  George  T.  Palmer:  Illinois  State  Geol.  Surrey  Bull.  10, 1909. 

Water  resources  of  the  East  St.  Louis  district,  by  Isaiah  Bowman:  Illinois  State 
Geol.  Survey  Bull.  5, 1907. 

Chemical  and  biological  sur\'ey  of  waters  of  Illinois,  by  Edward  Bartow:  Univ. 
Illinois  Pub.  3,  6,  7, 1906-1909. 

Chemical  survey  of  the  waters  of  Illinois,  report  for  the  years  1897-1902,  by  A.  W. 
Palmer,  with  report  on  geology  of  Illinois  as  related  to  its  water  supply,  by  Charles 
W.  Rolfe:  Univ.  Illinois  Pub. 

Report  and  plans  for  the  reclamation  of  lands  subject  to  overflow  in  the  KftwirftiikiA 
River  Valley,  Illinois;  b^:un  under  the  direction  of  the  Internal  Improvement  Com- 
mission; completed  and  published  under  the  direction  of  the  Rivers  and  Lakes  Com- 
mission of  Illinois,  by  Jacob  A.  Harman.    1912. 

Diversion  of  the  waters  of  the  Great  Lakes  by  way  of  the  sanitary  and  ship  canal  of 
Chicago:  A  brief  of  tlie  facts  and  issues,  by  Lyman  E.  Cooley,  Chicago.     1913. 

The  State  of  Missouri  vs.  the  State  of  Illinois  and  the  Sanitary  district  of  Chicago, 
before  Frank  S.  Bright,  Commissioner  of  the  Supreme  Conrt  of  the  United  States. 
1904. 

The  mineral  waters  of  Indiana,  their  location,  origin,  and  character,  by  W.  S.  Blatch- 
ley:  Indiana  Dept.  Geolpgy  and  Nat.  Res.  Twenty-sixth  Ann.  Rept.,  1901. 

Report  of  the  water-resources  investigation  of  Minnesota  by  the  State  drainage 
commission,  1910. 

Report  of  the  commission  on  conservation  [Montana]  on  bills  relating  to  the  public 
lands,  water  rights,  and  the  protection  and  preservation  of  the  forests,  1911. 

€rovemor*s  message  relating  to  conservation  [in  Montana]  on  bills  relating  to  public 
lands,  water  rights,  and  the  protection  and  preservation  of  the  forests. 

Water  resources  of  the  Devils  I^e  region,  North  Dakota,  by  E.  J.  Babcock:  North 
Dakota  Geol.  Survey,  Second  Bienn.  Rept.,  1903. 

The  water  powers  of  Wisconsin,  by  Leonard  8.  Smith:  Wisconsin  Geol.  and  Nat 
Hist.  Survey  Bull.  20.    Madison,  Wis.,  1908. 

Report  of  the  Railroad  Conunissitm  of  Wisconsiri  to  the  legislature  on  water  poweiB. 
Madison,  Wis.,  1915. 

Many  of  these  reports  can  be  obtained  by  applying  to  the  several 
organizations,  and  most  of  them  can  be  consulted  in  the  public 
libraries  of  the  larger  cities. 
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INTEBJEBST. 

The  following  list  comprises  reports  not  readily  classifiable  by  drain- 
age basins  and  covering  a  wide  range  of  hydrologic  investigations: 

WATX&-STJPPLT  PAPERS. 

*1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.     1896.    57  pp.,  9  pis. 

Describes  pomps  and  motive  powers,  windmills,  water  idieels,  and  Tarlous  kinds  of  engines; 
also  storage  reservoirs  to  petain  pumped  water  until  needed  for  irrigation. 

*3.  Sewage  irrigation,  by  G.  W.  Rafter.    1897,    100  pp.,  4  pis.    (See  Water-Supply 
Paper  22.)    10c. 

Discusses  mothods  of  sewage  disposal  by  intermittent  filtration  and  by  irrigation;  describes 
otilixation  of  sewage  in  Germany,  England,  and  France,  and  sewage  jmrification  in  the  United 
States. 

*8.  Windmills  for  irrigation,  by  E.  C.  Murphy.     1897.    49  pp.,  8  pis.     10c. 

Gives  results  of  experimental  tests  of  windmills  during  the  summer  of  1896  in  the  vicinity  of 
Garden,  Kansas;  describes  instruments  and  methods  and  draws  conclusions. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1808.    91pp.,  1  pi. 

Discusses  efficiency  of  pumps  and  water  lifts  of  various  types. 

*20.  Experiments  with  xyindmills,  by  T.  0.  Perry.    1899.    97  pp.,  12  pis.    16c. 

Includes  tables  and  descriptions  of  wind  wheels,  compares  wheels  of  several  types,  and  dis- 
cusses results. 

*22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pb.    16c. 

Gives  rieamA  of  Water-Supply  Paper  3;  discusses  pollution  oi  certain  streams,  experiments 
on  purification  of  fisctory  wastes  in  Massachusetts,  value  of  commercial  fertilizers,  and  describes 
American  sewage-disposal  plants  by  States;  oontaing  bibliogragfay  of  publications  relating  to 
sewage  utiUxation  and  disposal. 

^1.  The  windmill;  its  efficiency  and  economic  use.  Part  I,  by  £.  C.  Murphy.    1901. 

72  pp.,  14  pis.    6c. 
*42.  The  windmill;  its  efficiency  and  economic  use,  Pirt  II,  by  E.  C.  Murphy.    1901. 

75  pp.  (7a-147),  2  pis.  (15-16).     10c. 
Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  of  various  types. 

*43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 

1901.    86  pp.,  16  pis.    16c. 
*56.  Methods  of  stream  measurement.     1901     61  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901*2.    (See  also  Nos.  64, 94,  and  95. ) 
*64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.     1902.    99  pp.  4.  pis. 

(See  No.  96.)    10c. 
Describes  methods  of  measuring  velocity  of  water  and  of  measuring  and  computing  stream 

flow,  and  compares  results  obtained  with  the  different  instruments  and  methods;  describes 

also  experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.    A  second,  enlarged, 

edition  published  as  Water-Supply  Paper  96. 

*67.  The  motions  of  underground  waters,  by  C.  S.  Slichter.    1902.    106  pp.,  8  pis. 
15c. 

Discusses  origin,  depth,  and  amount  of  ground  waters;  i>ermeability  of  rocks  and  porosity 
of  soils;  causes,  rates,  and  laws  of  motions  of  ground  waters;  surface  and  deep  zones  of  flow,  and 
recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape  and  position 
of  the  water  taWe;  gives  simple  methods  of  measuring  yields  of  flowing  wells;  describes  artesian 

wells  at  Savannah,  Ga. 
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72.  Sewage  pollution  in  the  metropolit&n  area  near  New  York  City  and  its  effect  on 
inland  wata*  reeources,  by  M.  O.  Leighton.    1902.    75  pp.,  8  pla.    10c. 
Pgflnee**  normal"  and  "iK)Dut6d'' waters  and  disenaaee  the  damage  rwolt^ 
*m.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treate  ofmeasnrements  of  rafiiflidl  and  laws  and  measurements  of  streams  flow:  gives  fonmi^ 
las  for  rainiall,  run-off,  and  evaporation;  discusses  effects  of  forests  on  rainfall  and  nm-  off. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wibon.  1903.  238  pp.,  pie. 
25c. 

First  edition  was  published  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  Proceeding  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  Chief  Engine^'.  1904. 
361  pp.  25c.  [Requests  for  this  report  should  be  addressed  to  the  U.  S. 
Reclamation  Service.] 

Contains  the  f oDowing  papers  of  more  or  less  general  interest : 
Limits  of  an  irrigation  project,  by  D.  "W,  Ross. 
Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Bien. 
Electrical  transmission  of  power  for  pumping,  by  H.  A.  Storrs. 
Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  WIsiier. 
Irrigation  suireys  and  use  of  the  plane  table,  by  J.  V.  Lippinoott. 
The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepued  by  £. 
C.  Murphy,  J.  C.  Hoyt,  and  G.  B.  HoUister.    1904.    76pp.,3p]8.    10c. 

OiveslnstructioQ  for  field  and  office  work  relatipg  to  measurements  of  stream  flow  by  eomnt 
meters.    (See  also  No.  05.) 

*95.  Accuracy  of  stream  measurements  (second,  enlarged  edition),  by  E.  C.  Mur- 
phy 1904.     169  pp.,    6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  different  instruments  and  methods.    (See  also  No.  94.) 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  water  in  the  United  States, 
by  E.  B.  GoodeU.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statues  beoame  opefative,  quoUe 
court  decisions  to  show  authority  for  various  deductions,  and  dasstfles  according  to  scope  the 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  Eastern  United  States;  1904,  M.  L.  Fuller, 
geolgist  in  chaige.  1905.    211  pp.,  5  pis.    10c. 

C<mtains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicit4d  bj 
its  title. 

Description  of  under  flow  meter  used  In  measuring  the  velocity  and  direction  of  undergroimd 
water,  by  Charles  S.  Slichter. 

The  Caliibmia  or  "stovepipe"  method  of  well  construction,  by  Charles  8.  Slichter. 

Approximate  methods  of  measuring  the  yield  of  flowing  wells,  by  Charles  S.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  verticals  well  casings,  from 
notes  furnished  by  A.  N.  Talbot. 

113.  The  disposal  of  strawboard  and  oil-well   wastes,  by  R.  L.  Sackett  and  laaiah 
Bowman.     1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  stream  by  sewage  and  by  trade  wast«o,  describes 
the  manufacture  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  tbe 
waste.  The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  refian 
about  Marion,  Ind.,  and  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  pis.     25c. 

Contains  reports  on  "Occurrence  of  underground  waters,"  by  M.  L.  Fuller,  diyimtng 
sources,  amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  vster- 
bearing  formations,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  oonditioDt  of 
artesian  flows,  and  general  conditions  affecting  ground  waters  in  eastern  United  States. 
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119.  Index  to  the  hydrograpfaic  |»ogreaB  reparta  of  the  United  Statee  Geological  Sur- 

vey. 1888  to  1903.  by  J.  C.Hoyt  and  B.  D.  Wood.    1906.    263  pp.    16c. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey.  187^1904.  by  M.  L.  Fuller 
1906.    128  pp.    10c. 

*122.  Relation  of  the  law  to  und^ground  waters,  by  D.  W.  Jc^msen.    1906.    66  pp. 
6c. 

Defines  and  daasifles  underground  waters,  gives  common-law  rules  relating  to  their  use 
and  dties  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  S. 
SHtcher.    1906.    122  pp.,  16  pb.    16c. 

Discusses  the  capacity  of  sand  to  transmit  water,  describes  measurements  of  underflow  in 
Rio  Hondo.  San  Gabriel,  and  Mohave  River  valleys.  Cal..  and  on  Long  Island,  N.  Y..  gives 
Insults  of  tests  of  wells  and  pumping  plants,  and  describes  8t<nre|ripe  method  of  weU  constroctioQ. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton.    1906. 
61  pp..  4  pis.    6c. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1906;  M.  L.  Fuller, 

geologist  in  charge.    1906.    220  pp..  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E.  Horton.  Disscuses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  well  in  Southern  Michigan. 

Canstmction  of  so-called  Ibuntain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell.  Chief  Engineer.  1906. 
267  pp.  16c.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
Reclamation  Service.] 

Contains  brief  account  of  the  organisation  of  thehydrographio  (water-resouroes]  branch  and 
the  Reclamation  Service,  reports  of  conferences  and  committees,  circulars  of  instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  below 
(soopeindicated  by  title)  are  of  more  or  less  geoeralinterest . 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneUng  in  irrigation  projects,  by  A.  L.  Fellowi 

Collection  of  steam-  gaging  data,  by  N.  C.  Grover. 

DiamondKlrUl  methods.  O.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  concerning  basins  of  streams  gaged,  by  R.  E. 
Horton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leighton. 

Neosssity  of  draining  Irrigated  land,  by  Thos.  H.  Means. 

Alkali  8oUs,^y  Thos.  H.  Means. 

Cost  of  stream  gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  £.  C.  Murpihy. 

sating  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigated  water,  by  H.  A.  Storrs. 

Records  of  flow  at  currant-meter  gaging  stations  during  the  froien  season,  by  F.  H.  TUKa- 
ghast. 

147.  Destructive  floods  in  United  States  in  1904,  byE.  C.  Murphy  and  others.     1906. 

206  pp.,  18  pis.    16c. 

Contains  a  brief  account  of  "A  method  of  computing  oross^eotion  area  of  water  ways,"iii< 
dadlng  formulas  for  maximum  discharge  and  areas  of  cross  section. 
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*160.  Weir  experiments,  coefficient,  aod  formulas,  by  R.  E.  Horton.     15)06.    189 
pp.,  38  pla.    (See  Water-Supply  Paper  200.)    15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.    1905.    77  pp.,  4  pis. 

Discusses  metluxls,  instruments,  and  reagents  used  in  determining  turbidity,  color,  inn. 
cblorides,  and  hardness  in  connootion  with  the  studies  of  the  quality  of  water  In  various  psrts 
ofthe  United  States. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  ITnited  States, 
second    edition,  by  E.  B.  Ooodell.     1905.    149  pp. 
Scope  indicated  by  title. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  L<»ng  Island. 
N.    Y.,  A.  C.  Veatch.     1906.     83  pp.,  9  pis.    25c. 

Includes  general  discussion  of  fluctuations  due  to  rainiaU  and  evaporatioa,  baramelrtc 
changes,  temperature  changes,  changes  in  rivers,  changes  in  lake  level,  tidal  obanges,  effects  of 
settlement,  irrigation,  dams,  underground-water  developments,  and  to  indeterminate  oaoset. 

*160.  Underground  water  papers.  1906;  M.  L.  Fuller,  geologist  in  charge.  1906. 
104    pp.,  1  pi. 

Gives  account  of  work  in  1905;  lists  publications  relating  to  underground  waters,  and  ooo* 
tains  the  following  brief  reports  of  general  interest: 

Significance  of  the  term  "artesian,"  by  Myron  L.  Fuller. 

Representation  of  wells  and  springs  on  maps,  by  Myron  L.  Fuller. 

Total  amount  of  free  water  In  the  earth's  cnist,  by  Myron  L.  Fuller. 

Use  of  fluorescein  In  the  study  of  underground  waters,  by  R.  B.  Dole. 

Problems  of  water  contamination,  by  Isaiah  Bowman. 

Instances  of  Improvement  of  wtiter  in  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
chai:ge  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murj^y  and 
others.     1906.     105  pp.,   4  pis.     15c. 

*163.  Bibligoraphic  review  and  index  of  underground- water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
Scope  indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  effluents  oo 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  disposal 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.     1906.    134 
pp.,  2  pis.    20c. 
Scope  Indicated  by  title. 

*185.  Investigations  on  the  purification  of  Boston  sewage,  *  *  *  with  a  history 
of  the  sewage-disposal  problem,  by  O.-E.  A.  Winslow'and  E.  B.  Phelps. 
1906.     163  pp.     25c. 

Discusses  composition,  disposal,  purification,  and  treatment  ol  sewages  and  tendencies  in 
sewage-disposal  practice  in  England,  Qermany,  and  the  United  States;  describes  chaimoter  of 
crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  puri* 
fication  by  intermittent  .sand  filtration  and  in  l)eds  of  course  material;  gives  bibliography. 

*186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made  at 
Shelby,  Ohio,  by  Herman  Stabler.     1906.    36  pp.,  1  pi. 

Gives  history  of  pollution  by  acid-iron  wastes  at  Shelby,  Ohio,  and  of  resulting  litigitiao; 
discusses  efloct  of  acii-iron  liquors  of  sewage-puriflcation  processes,  recovery  of  copperu  from 
acid-iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 
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*W,  Determination  of  stream  flow  during  the  frozen  season ,  by  H.  K  Barrows  and 
R  R  Horton.    1907.    93  pp.,  1  pi.    15c. 
Soope  indicated  by  ttUe. 

*1SIIL  The  prevention  of  stream  polhition  by  strawboard  #aste,  by  E.  B.   PhelpH. 
1906.    29  pp.,  2  pis. 

DgBcrllw  mamifietiire  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
Uqaon,  laboratory  investigatloDS  of  predpitatian  and  seclimentation,  and  field  studies  of 
amounts  and  character  of  water  used,  raw  material  and  flniBhed  prodnct.and  mechanical 
flltration. 

^194.   Pollution  of  lUinoiB  and  MiwdsBippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  The  State  of  Illinois 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.     1907.    369  pp., 
2  pis. 
Scope  indicated  by  amplification  of  title. 

*200.   Weir  experiments,  coeflicientfl,  and  formulas  (re\Tsion  of  paper  No.  160),  by 
R.  E.  Horton.    1907.    195  pp.,  1  pi.    35c. 
Scopeindicated  by  title. 

*226.  The  pollution  of  streams  by  sulphite-pulp  waste,  a  study  of  possible  remedies 
by  E.   B.   Phelps.    1909.    37  pp.,   1   pi.     10c. 

Describes  mannfactore  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  lead- 
ing to  suggestions  as  to  methods  of  preventing  stream  pclhitlon. 

^*229.   The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putreecibility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.    1909. 
91  pp.,  1  pi.     15c. 
Scope  indicated  by  title. 

*234.   Papers  on  the  conversion  of  water  reeotirces.    1909.    96  pp.,  2  pis.     15c. 

Contains  the  following  papers,  whose  soope  is  indicated  by  their  titles:  Distribution  of 
fall,  by  Henry  Gannett;  Floods,  by  M.  O.  Leighton;  Developed  water  powers,  compiled  under 
the  direction  of  W.  M.  Steuart,  with  discussion  by  H.  O.  Ldgbton;  Undeveloped  water  powers, 
by  IC  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Mendenhall; 
Denudation,  by  R.  B.  Dole  and  Herman  Stabler;  Control  of  catchment  areas,  by  H.  N.  Parker. 

^*235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler, 
and  0.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool-eoooring,  bleaching,  and  dyeing  cotton  yam,  bleaching 
cotton  piece  goods,  and  manufacture  of  oleomargarine,  fertilizer,  and  glue. 

23^   The  quality  of  surface  waters  in  the  United  States:  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 
Describes  collection  of  samples,  methods  of  examination,  preparation  of  sohitions,  accuracy 
of  estimates,  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  th^  governmental  regulation ,  I  ►>-  Ron^ 
Tavemier  and  M.  O.   Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  irrigation,  French,  Italian,  and  Swiss  legislation  relative  to 
the  development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work 
of  bureau  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agricul- 
ture and  gives  r^sum^  of  Federal  and  State  water-power  legislation  in  the  Umted  States. 

*255.   Underground  waters  for  farm  use,  by  M.  L.  Fuller.     1910.    58  pp.,  17  pis.     15c. 
Discusses  rocks  as  sources  of  water  supply  and  the  relative  saftey  of  supplies  from  different 
materials;  springs,  and  thoir  protection;  open  or  dug  and  deep  wells,  their  location,  yields, 
relative  cost,  protection,  and  safety;  advantages  and  disadvantages  of  cNtems  and  combina- 
tion wells  and  cisterns. 
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*'257.   Well-drilling  methods,  by  Isaiah  Bowman.    1911.     139  pp.,  4  pb.     15c. 

Discusses  amount,  dlstiibutlon,  and  disposal  of  rainfall,  water-bearing  rocks,  amount  of 
ground  water,  artesian  conditions,  and  oU  and  gas  bearing  formations;  gives  history  of  voD 
ddlUng  in  Asia,  Europe,  and  the  United  States;  describes  in  detail  the  vadoas  methodi  and 
themadiinery  used;  discusses  loss  of  tools  and  geologic  difficulties:  oontamiiiation  of  weU  witm 
and  methods  of  pre\*eation;  tests  of  oapaoity  and  measurement  of  depth;  and  costs  of  sinkftig 
wdls. 

*258.   Undergroimd  water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Glapp,  G.  C.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 

Contains  the  following  papers  (scope  indicated  by  titles)  of  general  intarast: 

Drainage  by  wells,  by  M.  L.  Fuller. 

Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 

Pollution  of  underground  waters  in  limestone,  by  G .  C.  Matson. 

Protection  of  shallow  wells  in  sandy  deposits,  by  M.  T<.  Fuller. 

ICagnetic  wells,  by  M.  h.  Fuller. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  collection  of  samples,  plan  of  analjrtical  work,  and  methods  of  ana]>-s68;  discuss^ 
saip-consuming  power  of  waters,  water  softening,  boiler  waters,  and  water  for  irrigation. 

*315.    The  purification  of  public  water  supplies,  by  G.  A.  Johnson.     1913.     84  pp.,  8 
pis.    10c. 

Discusses  ground,  lake,  and  river  waters  as  public  supplies,  development  of  waterworks 
systems  in  the  United  States,  water  consumption,  and  typhoid  fever:  describes  methods  of 
fldtratlon  and  sterliEation  of  water,  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March- April,  1913  (including  comparisons  with  some 
earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.   1913.  96  pp.,  22,  pis.  20c. 

Although  relating  specifically  to  floods  in  the  Ohio  Valley,  this  report  discusses  abo  the  caoMS 
of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.  1913.  77  pp.,  7 
pis.     15c. 

Discusses  methods  of  measuring  the  winter  flow  of  streams. 

*345.   Contributions  to  the  hydrology  of  the  United  States,  1914;    N.  C.  Grover,  chief 
hydraulic  engineer.     1915.    225  pp.,  17  pis.    30c.    Contains: 

(e)  \  method  of  determining  the  daily  discharge  of  rivers  of  \'ariable  slope,  by  M.  R.  Hall, 
W.  E.  Hall,  and  C.  H.  Pierce,  pp.  53-^. 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey,  tabu- 
lated by  F.  W.  Clarke,  chief  chemist.    1914;    40  pp     5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the  United 
States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs  in 
Montana,  brines  from  Death  Valley,  water  from  the  Qulf  of  ICexico,  and  mine  waters  from 
Tennessee,  Michigan,  Missouri  and  Oklahoma,  Montana,  Colorado,  and  Utah,  Nevada  and 
Arizona,  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915.  64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  constructing  gage  weUs, 
shelters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

*375.   Contributions  to  the  hydrology  of  the  United  States,  1915;  N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c. 

Contains  three  pai)ers  presented  at  the  conference  of  engineers  of  the  water-resources  braoeli 
in  December,  1914. 

*  (c)  The  relation  of  steam  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pierce  and  R.  W.  Dav- 
enport, pp.  77-S4. 

(e)  A  method  for  correcting  river  discharge  for  changing  stage,  by  B.  E.  Jones,  pp.  117-lML 

(/)  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  steam  flow,  by 
C.  H,  Pierce,  pp.  131-139. 


Digitized  by 


Google 


PUBIJCATTONS.  XXV 

•400.  Contributions  to  the  hydrology  of  the  United  States,  1916;  N.  C.  Grover,  chief 
hydraulic  engineer.    1917.    108  pp.,  7  pis.    Contains: 

(«)  llM people's inteiwt  in  watorpower leeumow,  by  O.  O.  Smith,  pp.  1-8. 
*  (c)  The  measareoiflot  of sflt-leden  streams,  by  R.  C.  Pleree,  pp.  89-a. 
(i)  Aoeqnoy  of  stream-floiw  data,  by  N.  C.  Qrover  and  J.  C.  Hoty,  pp.  53-fiO. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.    1917.    59  pp.     10c. 

A  brief  paper  published  ''merely  to  furnish  a  reply  to  the  numerous  inquiries  that  are  con- 
tinually being  reoelTed  from  all  partes  of  the  country"  m  to  the  efficacy  of  the  divining  rod  for 
locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917;  N.  C.  Grover,  chief 
hydraulic    engineer.    1918.    Contains: 

(c)  Hydraulic  conversion  tables  and  convenient  equi\^ents,  pp.  71-94.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  O.  E.  Meinzer.    1918.    169  pp.,  1  pi. 

Indndes  publications  prepared,  in  whole  or  part,  by  the  Oedogical  Survey  that  treat  any 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  ground  water.  Illus- 
trated by  map  showing  reports  that  cover  specific  areas  mare  or  less  thoroughly. 

AKWUAL  REPORTS. 

•Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

*  The  requisite  and  qualifying  conditions  of  artesian  wells,  by  T.  C.  Chamberlln,  pp.  125-173, 
pi.  21.    Scope  indicated  by  title. 

Twelfth  Annual  Report  of  the  United  States  Geological  Siu^ey,  1890-91,  J.  W.  Powell, 
Director.  1891.  2  parts.  *Pt.  II,  Irrigation,  xviii,  576  pp.,  93  pis.  $2. 
Contains: 

*  Irrigation  in  India,  by  H.  M.  Wilson,  pp.  36^561,  pis.  107  to  146.  See  Water-Supply 
Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
Powell,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  ♦Pt.  Ill,  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

*  American  irrigation  engineering,  by  H.  M.  Wilson,  pp.  101-^0,  pis.  Ill  to  145.  Discusses 
the  economic  aspects  of  irrigation ,  alkaline  drainage,  sil  t  and  sedimentation ;  gives  brief  history 
of  legislation;  describes  perennial  canals  in  Idaho,  California,  Wyoming,  and  Arizona;  dis- 
cusjes  water  storage  at  reservoirs  of  the  California  and  other  prpfeots,  subsurlieu^  sources  of 
supply,  pumping,  and  subtrrlgation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey ,  1892-93,  J.  W., 
Powell,  Director.  1893.  (Pt.  II,  K94.)  2  parts.  *Pt.  II,  Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

*  Potable  waters  of  the  eastern  United  States,  by  W  J  McOee,  pp.  1  to  47.  Discusses  cistern 
water,stream  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

*  Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  40-88,  pis.  3  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
otiemloal  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilisation 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vols, 
and  separate  case  for  maps  with  Pt.  V.  *Pt.  II . — Papers  chiefly  of  a  theoretic 
nature,  v,  958  pp.,  172  pis.    $2.65.     Contains: 

*  Principles  and  conditions  of  the  movements  of  ground  w'ater,  by  F.  H.  King,  pp.  fiO-294,  pis. 
6  to  16.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soil,  and  In  other  rooks,  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  experi- 
mental  investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium  and  through 
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sands,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  sonunarins 
results  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock ,  the  growth  of 
rivers,  rate  of  filtration  through  soU,  Interference  of  wells,  etc. 

*  Theoratioal  investigation  of  the  motion  of  ground  waten,  by  C.  8.  Sliditcr,  pp.  2dS-^,  pL 
17.    Scope  indicated  by  title. 

PROFESSIONAL  PAPERS. 

*72.  Denudation  and  eroedon  in  the  southern  Appalachian  region  and  the  Monon- 
gahela  baain,  by  L.  C.  Glenn.     1911.    137  pp.,  21  pis.    35c. 

Describes  the  topography,  geology,  drainage,  ibrests,  climate  and  p(qNilation,  and  tnns- 
portation  facilities  of  the  region,  the  relation  of  agricultural  lumbering,  mining,  and  poirer 
development  to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  eroskm;  gives 
details  of  conditions  in  Holston,  Nolichncky,  French  Broad,  Little  Tenneosee,  and  HIvbsm 
river  basins,  along  Tennessee  River  proper,  and  in  the  basins  of  the  Coosa- Alabama  system, 
Chattahoochee,  Savannah,  Saluda,  Broad,  Catawba,  Yadkin.  New,  and  Monongabela riven. 

86.  The  transportation  of  debris  by  running  water,  by  G.  K.  Gilbert,  based  on  exper- 
iments made  with  the  assistance  of  E.  0.  Murphy.  1914.  263  pp..  3  pU. 
70c. 

The  results  of  an  investigation  which  was  carried  on  iu  a  specially  equipped  labocatory  »t 
Berkeley,  C^,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  ooatrol  the 
movement  of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to 
the  stream  slope  and  discharge  and  to  the  degree  of  comminution  of  the  debris.** 

105.     Hydraulic-mining  debris  in  the  Sierre  Nevada,  by  G.  K.  Gilbert.     154  pp.. 
34  pis.     1917.     50c. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Sonrey 
in  response  to  a  memorial  from  the  California  Miners'  Association  asking  that  a  particolsr 
study  be  made  of  portions  of  the  Sacremento  and  San  JotK]uin  valleys  affected  by  detritos 
from  torrential  streams.  The  report  deals  largely  with  geologic  and  phyalographio  aspects  o( 
the  subject,  traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier 
decades,  the  similar  effects  which  certain  other  Industries  Induce  throu^  stimulation  of  the 
erosion  of  the  soil,  and  the  Influence  of  the  restriction  of  the  area  of  inundation  by  the  constnie- 
tion  of  levees.  Suggests  cooperation  by  several  Interests  for  the  control  of  the  streams  dot 
carrjrlng  heavy  loads  of  debris. 

BVLLBTDTS. 

*d2.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminar)* 
study),  by  A.  C.  Peale.     1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  State,  and  gives  table  of  analyses. 

*319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller.   1908. 
44  pp.    7  pis.    10c. 

Describes  underground  reservoirB,  the  sooroe  of  ground  waters,  the  confining  agents,  the 
primary  and  modifying  factors  of  artesian  eircnlatlon,  the  essential  and  modifying  facton  of 
artesian  flow,  and  t>*pical  artesian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer .«  1911.    31 
pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  pnp- 
ertlesof  natural  waters;  gives  a  classification  ofwaters  based  on  property  values  and  reacttog  val- 
ues, and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologieal  fiannations,  silia 
in  river  water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Great  I^akes  and 
St.  Lawrence  River  as  indicated  by  chemical  analyses. 

616.  The  data  of  geochemistry  (third  edition),  by  F.  W.  Clarke.    1916.    821  pp 
46c. 

Earlier  editions  were  published  as  Bulletins  330  and  401.  Contains  a  discussion  of  the 
statement  and  interpretation  of  water  analyses  and  a  chapter  on  "Klneral  wells  and  ^rings' 
(pp.  179-216).  Discusses  tho  definition  and  classification  of  mineral  waters,  oban^  in 
composition  of  water,  doi)osits  of  calcareous,  ocherous,  and  siliceous  materials  made  by  vs- 
ter,  vados3  and  juvenile  waters,  and  thermal  springs  in  relation  to  volcanism.  Describes 
the  difleront  kinds  of  ground  water  and  gives  typical  analyses.  Includes  a  brief  bibUograpbJ 
of  papers  containing  water  analyses. 
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Artoian  waters:  Essential  conditdons V  5;  B  319;  W  67,  114 

Bibliograirfues  ' W  119,  120,  163,427 

Oiemical  analyses:'  Methods  and  interpretation. .  W 151, 236, 254, 274, 364;  B  479, 616 

CoMervation W234 

Convendon  tables W  425c 

WbrisrepOTts P  86, 105 

Denudation P72 

Divining  rod W  410 

Engineering  methods W  1, 

3, 8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143, 146, 150, 180, 
187, 200, 257, 337, 345«,  371,375c,  375e,  375/,  400c,  400ef 

Floods W  96, 147, 162, 334 

Ice  measurements W  146, 187, 337 

Illinois:  Quality  of  waters,  etc W  194, 236, 239, 188, 195 

Surface  waters A  17  ii,  18  iv;  W  239 

Underground  waters M  38; 

A  17  ii;  B  264, 298;  W  57,  U4, 149;  G  P 145, 185, 188, 195, 200 

India:  Irrigation A  12  ii;  W  87 

Indiana:  Quality  of  waters A  18  iv;  W  236, 254 

Surface  waters A  18  iv;  W  147 

Underground  waters A18iv;  B  298;  W  21, 57, 114, 149, 254 

Iowa:  Quality  of  waters W  236, 293 

Surface  waters W  162, 345t 

Undorground  waters B264,298;  W 57, 114, 145, 149, 293;  GF145,200 

Irrigation,  general A  12ii,  13iii;  W  20, 22, 41, 42, 87, 93, 146 

Legal  aspecta:  Surface  waters W  103, 152, 238 

Underground  waters W  122 

Mineral  springs:  Analyses A  14  ii;  B  32 

Origin,  distribution,  etc A  14  ii 

Usta B  32;  W  114 

Minnesota:  Quality  of  waters W  102, 193, 236, 256 

Surface  waters W  162, 193 

Undorground  waters. .  M  25;  B  298;  W  57, 102, 114, 149, 256;  G  F  117, 201 

MiMouri:  Quality  of  waters,  etc W  102, 195, 236 

Surfiice  waters W  162 

Underground  waters B  298;    W  57, 102, 110, 114, 145, 149, 195 

Montana:  Underground  waters W  57, 149 

Motions  of  ground  waters A19ii;  B  319;  W  67, 110, 140, 155 

North  Dakota:  Underground  waters.  .M  25;  A  17  ii;  B  298;  W  61, 117, 149;  G  F 117, 168 

Pdlntion:  By  industrial  wastes W  179,186,189,226,235 

By  sewage W  72, 79, 194 

Laws  forbidding W  103, 152 

Indices  of W  144, 160 

t  Many  of  the  reports  contain  brief  subject  bibliographies   See  abstracts. 

3  Many  analyses  of  river,  spring,  and  well  waters  are  scattered  through  publ  ications,  as  noted  in  abstracts . 
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Jump  River,  Wis ix 

Kankakee  River,  Ill.-Ind x 

Kaakaskia  River,  111 xi 
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Kickapoo  River,  Wis ix 

Lac  qui  Parle  River,  Minn vni 
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Muddy  River,  Big,  111 xi 
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North  Branch  or  Fork.  See  name  of 
main  stream. 
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Pelican  River,  Minn vn 

Pembina  River,  N.  Dak vm 

Pine  River,  Minn vra 

Plover  River,  Wis ix 

Prairie  River,  Minn vm 

Prairie  River,  Wis ix 

Raccoon  River,  Iowa x 

Rainy  Lake,  Minn vra 

Rainy  River,  Minn vm 

Red  Cedar  River,  Wis ix 

Red  Lake  River,  Minn vn,  vra 

Red  River,  Minn.,  N.  Dak.,  Mani- 
toba    vn 

Redwood  River,  Minn vm 

Rib  River,  Little,  Wis ix 

Rock  River,  Wis.-lU ix,  x 

Root  River,  Minn ix 
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St.  Mary  River,  Mont.-Alberta vn 

Salt  Creek,  111 xi 

Sandy  River,  Minn vm 
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Sangamon  River,  111 xi 

Sangamon  River,  South  Fork,  111.  xi 

Sauk  River,  Minn vm 

Sheyenne,  River,  N.  Dak vn 
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Skunk  River,  Iowa x 
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Swiftcurrent  Creek,  Mont vn 
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West  Branch  or  Fork.    See  name 
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SURFACE  WATER  SUPPLY  OF  MISSOURI  RIVER 
BASIN,  1917. 


AUTHORIZATION   AND    SCOPE   OP   WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurement  of  flow  made  on  streams  in  the  United  States  during 
the  year  ending  September  30,  1917. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  imder  the  following  authority  contained  in 
the  organic  law  (20  Stat.  L.,  p.  394) : 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  sundry  biUs  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prep- 
aration of  reports  upon  the  beet  methods  of  utilizing  the  water  resources. 

Annual  appropriation  for  the  fiscal  years  ending  June  SO^  1895-1918. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 60,000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1917,  inclusive 150,000 

1918 175,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected;  coopera- 
tion of  the  second  kind  is  acknowledged  on  page  11. 

Measurements  of  stream  flow  have  been  made  at  about  4^240  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the  Ha- 
waiian Islands.  In  July,  1917;  1,180  gaging  stations  were  being  main- 
tained by  the  Survey  and  the  cooperating  organizations.    Many  mis- 
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cellaneous  discharge  measurements  are  made  at  other  points.  In  con- 
nection with  this  work  data  were  also  coUected  in  r^ard  to  precipita- 
tion, evaporation,  storage  reservoirs,  river  profiles,  and  water  power 
in  many  sections  of  the  comitry  and  will  be  made  available  in  wat^- 
supply  papers  from  time  to  time.  Information  in  r^ard  to  publica- 
tions relating  to  water  resources  is  presented  in  the  appendix  to  this 

report. 

DEFINITION    OF   TERMS. 

The  volimie  of  water  flowing  in  a  stream — the  '*run-ofiF"  or  '*dis- 
charge" — is  expressed  in  various  terms,  each  of  which  has  bec(Hne 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  that  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches,  acre-feet,  and  millions  of  cubic 
feet.  The  principal  terms  used  in  this  series  of  reports  are  second- 
feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre-feet. 
They  may  be  defined  as  follows: 

'^Second-feet''  is  an  abbreviation  for  "cubic  feet  per  second.''  A 
second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel  of 
rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

'* Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
r^ards  time  and  area. 

"Rim-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
imiformly  distributed  on  the  surface.  It  is  used  for  comparing 
run-off  with  rainfall,  which  is  usually  expressed  in  depth  in  indies. 

An  ''acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation. 

The  foUowing  terms  not  in  conmion  use  are  here  defijied: 

''Stage-discharge  relation,"  an  abbreviaticm  for  the  term  ''relation 
of  gage  height  to  discharge." 

"Control,"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-dischaige  relation 
at  the  gage.  It  should  be  noted  that  the  control  may  not  be  the 
same  section  or  sections  at  all  stages. 

The  '* point  of  zero  flow"  for  a  given  gaging  station  is  that  point 
on  the  gage — the  gage  height — to  which  the  surface  of  the  river 
would  fall  if  there  were  no  flow. 
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EXPLANATION    OP   DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1916,  and  ending  September  30,  1917.  At  the  beginning  of  Janu- 
ary in  most  parts  of  the  United  States  much  of  the  precipitation  in 
tbft  preceding  three  months  is  stored  as  ground  water  in  the  form  of 
snow  or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water 
passes  off  in  the  streams  during  the  spring  break-up.  At  the  end 
of  September,  on  the  other  hand,  the  only  stored  water  available  for 
nm-off  is  possibly  a  small  quantity  in  the  ground;  therefore  the 
run-off  for  the  year  beginning  October  1  is  practically  all  derived 
from  precipitation  within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  discharge,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either 
from  direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder 
that  gives  a  continuous  record  of  the  fluctuations.  Measurements 
of  discharge  are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The 
general  methods  are  outlined  in  standard  textbooks  on  the  meas- 
urement of  river  discharge. 

From  the  discharge  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when 
applied  to  the  gage  heights,  give  the  discharge  from  which  the 
diuly,  monthly,  and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered 
by  this  report  comprise  a  description  of  the  station,  a  table  giving 
results  of  discharge  measurements,  a  table  showing  the  daily  dis- 
charge of  the  stream,  and  a  table  of  monthly  and  yearly  discharge 
and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any 
conditions  that  may  affect  the  constancy  of  the  stage-discharge 
relation,  covering  such  subjects  as  the  occurrence  of  ice,  the  use  of 
the  stream  for  log  driving,  shifting  of  control,  and  the  cause  and 
effect  of  backwater.  It  gives  also  information  as  to  diversions  that 
decrease  the  flow  at  the  gage,  artificial  regulation,  maximum  and 
minimiiTn  recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diiunal 
fluctuation  the  discharge  obtained  from  the  rating  table  and  the 
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mean  daily  gage  height  may  not  be  the  true  mean  discharge  for  the 
day.  If  such  stations  are  equipped  with  water-stage  recorders,  the 
mean  daily  discharge  may  be  obtained  by  averaging  discharge  at 
regular  intervals  during  the  day,  or  by  using  the  dischai^  integrator, 
an  instrument  operating  on  the  principle  of  the  planimeter  and 
containing  as  an  essential  element  the  rating  curve  of  the  station. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum*' 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  As  the  gage  height  is  the  mean  for  the  day,  it  does  not 
indicate  correctly  the  stage  when  the  water  siu^ace  was  at  crest 
height,  and  the  corresponding  discharge  was  consequently  larger 
than  given  in  the  maximum  colunm.  Likewise,  in  the  column 
headed  **  Minimum,''  the  quantity  given  is  the  mean  flow  for  the 
day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean''  is  the  average  flow  in  cubic  feet  for  each  second  during  the 
month.  On  this  average  flow  computations  recorded  in  the  remain- 
ing columns,  which  are  defined  on  page  8,  are  based. 

ACCURACY  OF  FIELD    DATA  AND  COMPUTEa>  RESTJI/TS. 

The  accuracy  of  stream-flow  data  depends  primarily  (1)  on  the 
permanence  of  the  stage-discharge  relation,  and  (2)  ontheacciiracyof 
observation  of  stage  measurements  of  flow,  and  interpretation  of 
records. 

A  paragraph  in  the  description  of  the  station  of  footnotes  added  to 
the  tables  gives  information  regarding  the  (1)  permanence  of  the 
stage-discharge  relation,  (2)  precision  with  which  the  discharge 
rating  curve  is  defined,  (3)  refinement  of  gage  readings,  (4)  frequency 
of  gage  readings,  and  (5)  methods  of  applying  daily  gage  heights  to 
the  rating  table  to  obtain  the  daily  discharge.^ 

For  the  rating  tables  ^'well  defined"  indicates,  in  general,  that  the 
rating  is  probably  accurate  within  5  per  cent;  *' fairly  well  defined," 
within  10  per  cent;  *' poorly  defined,"  within  15  to  25  per  cent. 
These  notes  are  very  general  and  are  based  on  the  plotting  of  the 
individual  measurements  with  reference  to  the  mean  rating  curve. 

The  monthly  means  for  any  station  may  represent  with  high 
acciu'acy  the  quantity  of  water  flowing  past  the  gage,  but  the  figures 
showing  discharge  per  square  mile  and  depth  of  run-off  in  inches 
may  be  subject  to  gross  errors  caused  by  the  inclusion  of  large  non- 
contributing  districts  in  the  measured  drainage  area,  by  lack  of 
information  concerning  water  diverted  for  irrigation  or  other  use, 
or  by  inability  to  interpret  the  effect  of  artificial  regulation  of  the 
flow  of  the  river  above  the  station.  ^'Second-feet  per  square  mile" 
and  "Rim-off  (depth  in  inches)"  are  therefore  not  computed  if  such 

1  For  a  more  detailed  discussion  of  the  accuracy  of  stream-flow  data  see  Graver,  N.  C,  and  Hoyt,  J.  C; 
Accuracy  of  stream-flow  data:  U .  8.  Geol.  Survey  Waier-Supply  Paper  400,  pp.  5^-59, 1916. 
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errors  appear  probable.  The  computations  are  also  omitted  for 
stations  on  streams  draining  areas  in  which  the  annual  rainfall  is  less 
than  20  inches.  All  figures  representing  ^'second-feet  per  square 
mile"  and  ** run-off  (depth  in  inches)''  previously  published  by  the 
Survey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the  flow 
at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates.  The  tables  of  daily  discharge  allow  more  detidled  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previouslv  published. 

COOPERATION. 

Much  of  the  work  in  Montana  has  been  carried  on  imder  cooperative 
agreement  with  the  United  States  Reclamation  Service,  the  work 
being  done  by  the  Geological  Survey  and  the  expense  borne  by  the 
Reclamation  Service.  The  legislature  of  the  State  of  Montana  made 
an  appropriation  for  stream-gaging  work,  which  was  expended  by 
the  State  engineer,  as  provided  in  the  act,  in  accordance  with  para- 
graph 3,  section  2244,  of  the  Revised  Codes  of  1907  of  the  State  of 
Montana,  which  reads  as  follows: 

The  State  engineer  shall  become  converaant  with  the  waterways  of  the  State  and  the 
needs  of  the  State  as  to  irrigation  matters,  shall  make,  or  cause  to  be  made,  measure- 
ments and  calculations  of  the  ordinary  and  flood  discharge  of  streams,  coopemting 
in  this  work  as  much  as  possible  with  the  United  States  Geological  Survey  and  the 
Mgntana  Elxperiment  Station;  such  measurements  to  be  made  on  streams  in  order  of 
their  importance,  provided  that  measurements  already  made,  if  deemed  reliable, 
may  be  adopted. 

This  fund  was  expended  largely  on  work  in  connection  with  the 
several  Carey  projects  in  Montana  and  in  computing  data  on  water- 
right  filings  and  adjudications.  A  State  hydrographer  was  employed 
who  worked  directly  with  the  Geological  Survey. 

The  expense  of  work  on  the  Crow  Reservation  in  Montana,  the 
Standing  Rock  Reservation  in  North  and  South  Dakota,  and  the 
Pme  Ridge  and  Rosebud  Reservations  in  South  Dakota  was  borne  by 
the  Office  of  Indian  Affairs. 

Officials  of  the  Yellowstone  National  Park  have  furnished  valuable 
hydrometric  and  climatic  data  and  paid  a  large  part  of  the  expense  of 
work  in  the  park. 

All  stations  in  Wyoming  were  maintained  in  cooperation  with  the 
State,  through  Mr.  J.  B.  True,  State  engineer. 

The  United  States  Reclamation  Service  paid  for  the  maintenance 
of  the  stations  on  North  Platte  River  above  Pathfinder,  Wyo.,  and 
on  Sage  Creek  above  Pathfinder. 
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The  Laramie  Water  Co.  furnished  gage-height  records  for  the 
following  stations:  Laramie  River  and  Pioneer  canal  near  Woods; 
Laramie  River  at  Two  Rivers;  Laramie  River  near  Lookout;  Lara- 
mie River  below  McGill;  and  Little  Laramie  River  at  Two  Rivers. 

The  Rock  Creek  Conservation  Co,,  throu^  Mr.  Frank  C.  Bosler, 
furnished  field  data  for  stations  on  Rock  and  Deep  creeks  near 
Arlington,  Wyo.  The  United  States  Forest  Service  furnished  gage- 
height  records  for  Big  Creek  near  Big  Creek.  The  Hawk  Springs 
Development  Co.,  through  Mr.  J.  A.  Whiting,  furnished  record  of 
gage  heights  and  provided  transportation  necessary  to  obtain  data 
for  the  station  on  Horse  Creek  near  La  Orange,  Wyo. 

The  L.  Z.  Leiter  estate,  through  Mr.  J.  C.  Beebe,  manager,  fur- 
nished gage-height  records  for  station  at  Ucross,  Wyo,  and  a  number 
of  discharge  measurements  at  several  stations.  Gage-height  records 
were  also  furnished  as  follows:  The  Buffalo  Manufacturing  Co.,  for 
Clear  Creek  near  Buffalo;  the  Swan  Land  &  Cattle  Co.,  for  Oiug- 
water  Creek  at  Chugwater;  the  Wyoming  Irrigation  Co.  for  Shell 
Creek  at  Shell,  Wyo. 

Messrs.  Johnson  and  Cronberg  furnished  gage-height  records 
and  other  assistance  in  connection  with  the  station  on  Medicine 
Bow  River  near  Medicine  Bow,  Wyo.,  and  Mr.  F.  H.  Richards  assisted 
in  like  manner  in  obtaining  the  record  at  the  station  on  Muddy 
Creek  near  Shirley. 

Records  were  furnished  by  the  State  engineer  of  Colorado  for 
Laramie  River  near  Jelm,  Wyo.,  and  by  the  North  Laramie  Land 
Co.  for  North  Laramie  River  near  Wheatland,  Wyo. 

The  Fanners'  Reservoir  &  Irrigation  Co.  furnished  the  gage- 
height  records  and  paid  for  the  maintenance  of  the  station  on  Clear 
Creek  near  Golden,  Colo.  The  State  engineer  paid  the  gage  observers 
at  the  following  stations  in  Colorado:  South  Platte  River  at  South 
Platte;  North  Fork  of  South  Platte  River  at  Grant  and  at  South 
Platte;  and  Geneva  Creek  at  Grant.  The  Tarryall  Canal  &  Reser- 
voir Co.  paid  the  expense  of  maintaining  the  station  on  Tarryall 
Creek  near  Jefferson,  Colo. 

In  South  Dakota  the  State  engineer,  Dr.  H.  M.  Derr,  paid  the 
observer's  salary  at  the  station  on  Cheyenne  River  near  Hot  Springs. 

The  stations  in  Kansas  were  maintained  in  cooperation  with  the 
Kansas  Water  Commission. 

DIVISION    OF   WORK. 

Data  for  stations  in  the  upper  Missouri  River  basin  inr Montana  and 
North  Dakota  were  collected  and  prepared  for  publication  under  the 
direction  of  W.  A.  Lamb,  district  engineer,  who  was  assisted  by 
E.  F.  Chandler,  A.  H.  Tuttle,  R.  F.  Edwards,  and  Lois  H.  HershneT; 
and  by  C.  S.  Heidel,  State  hydrographer  for  Montana. 
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Data  relating  to  tributaries  of  Missouri  River  in  Colorado,  South 
Dakota,  and  Wyoming  were  collected  and  prepared  for  publication 
under  the  direction  of  Robert  Follai^bee,  district  engineer,  who  was 
assisted  by  S.  B.  Soul6,  H.  W.  Fear,  P.  V.  Hodges,  H.  K.  Smith,  and 
Miss  Jane  Hanna. 

Data  for  two  stations  in  the  Yellowstone  National  Park  were  col- 
lected and  prepared  for  publication  imder  the  direction  of  G.  C. 
Baldwin,  district  engineer,  who  was  assisted  by  C.  G.  Paulsen  and 
E.  Hazel  Haugse. 

Data  for  stations  in  Kansas  were  collected  and  prepared  for  pub- 
lication by  R.  C.  Rice,  district  engineer. 

GAGING-STATION    RECORDS. 

XISSOX7BI  RTVEB  PBOPEB. 

BSD  ROOK  CRSXK  BXLOW  BSD  ROOK  RXSERVOIR,  REAR  If OHIDA,  If OHT. 

Location.— In  sec.  32,  T.  13  S.,  R.  6  W.,  at  weir  150  yards  below  reeervoir  of  Red 
Rock  Reservoir  db  IrrigatioD  Co.,  8  miles  northeast  of  Monida  and  15  miles  east 
of  Lima,  in  Beaverhead  County. 

Drainaob  area. — 560  square  miles. 

RzcoRne  AVAnjiBLE. — ^July  22,  1911,  to  September  30,  1917;  also  miscellaneous 
measurements  made  in  summer  of  1910. 

Gage. — Stage  determined  by  measuring  with  graduated  rod  the  depth  on  a  peg  in 
concrete  well  set  with  its  top  at  elevation  of  crest  of  weir.  Observations  made 
by  P.  V.  Maxwell.  Float  gage  in  concrete  well  used  in  1912  and  1913.  During 
1911  a  temporary  vertical  staff  on  left  bank  300  yards  below  dam  was  read.  Gage 
heights  beginning  with  those  for  1912  indicate  head  on  crest  of  40-foot  weir  150 
yards  below  dam. 

DiscHABOE  MEAflUREMENTS. — ^Made  from  footbridge  40  feet  above  weir  or  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel,  pebbles,  and  boulders. 
Banks  high;  right  bank  is  subject  to  overflow  only  during  extremely  high  water. 
Current  so  swift  at  high  stages  that  channel  above  weir,  if  cleaned  out,  soon  be- 
comes partly  filled  with  rocks  and  pebbles,  which  cause  considerable  velocity 
of  approach.  Stage-discharge  relation  seldom  changes  after  natural  deposit  has 
been  allowed  to  rest  undisturbed. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.8  feet  at  6  p.  m. 
May  13  and  8  a.  m.  May  14  (discharge,  1, 080  second-feet;  minimum  stage  re- 
corded, 0.66  foot  August  28-31,  and  September  1-3  and  6-9  (discharge,  75  second- 
feet). 

1911-1917:  MaTifniim  stage  recorded,  3.2  feet  April  28,  1914  (discharge,  1,220  second- 
feet);  wiiTiimiim  stage  recorded,  0.10  foot  January  1  to  April  10,  1913  (discharge, 
5  second-feet). 

Ice.— Stage-discharge  seriously  affected  by  ice;  observations  discontinued  during 
winter. 

I^ERsiONs. — None. 

Regulation. — Dam  is  used  to  store  flood  waters  which  are  released  as  required 
during  irrigating  season. 

AoccRACY. — Stage-discharge  relation  practically  permanent  both  before  and  after 
weir  was  cleaned  July  11-13,  a  change  occurring  at  that  time.  Rating  curve 
used  to  July  11  well  defined  between  200  and  500  second -feet;  rating  curve  used 
alter  July  13  well  defined.  Gage  read  to  hundredths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  height  to  rating  tables,  except 
for  July  11-13,  when  it  was  interpolated.    Records  good. 
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Cooperation.— Record  of  daily  gage  height  fumiahed  by  Red  Rock  Reaervoir  & 
Irrigation  Co. 

The  following  discharge  measurement  was  made  by  C.  S.  Heidel: 
October  5,  1916:    Gage  height,  1.20  feet;  dischaige,  230  second-feet. 

Daily  discharge,  in  second-feet,  of  Red  Rock  Creek  below  Red  Rock  reservoir,  near  Momda, 
Mont,,  for  the  year  ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

252 
252 
241 
234 
234 

234 
234 
234 
234 
234 

234 
234 
234 
234 
303 

430 
548 
681 
659 
659 

659 
650 
631 
631 
658 

659 
659 
659 
631 
548 
376 

200 
200 
200 
207 
207 

191 
178 
166 
158 
141 

775 
787 
804 
847 
925 

955 
965 
955 
965 
955 

967 
1,000 
1,050 
1,020 

955 

967 
969 
973 
979 
979 

979 
965 
985 
967 
979 

955 
955 
955 
955 
955 
955 

955 
943 
943 
9S1 
919 

919 
907 
907 
895 
895 

895 
895 
895 
895 
805 

896 
883 
835 
835 
835 

570 
522 
495 
470 
445 

445 
436 
422 
422 
422 

234 
234 
200 
200 

200 

200 
200 
200 
200 
200 

176 
152 
128 
104 
104 

104 
124 
147 
147 
143 

142 
142 
142 
133 
124 

124 
122 
122 
122 
115 
115 

Ill 
102 
102 
102 
102 

92 
92 
02 

92 
82 

82 
82 

82 

82 
82 
82 
78 
83 

83 
83 
83 
82 
83 

78 
78 
75 
75 
75 
76 

75 

2 

75 

3 

75 

4 

78 

6 

7B 

0 

7S 

7 

75 

8 

75 

9 

75 

10 

77 

11 

78 

12 

78 

13 

80 

14 

7S 

15 

106 

106 
UO 
158 
203 
210 

214 
234 
260 
287 
337 

465 
581 
671 
746 
775 

78 

1« 

78 

17 

78 

18 

78 

19 

78 

20 

78 

21 

78 

22 

78 

23 

78 

24 

78 

25 

78 

26 

78 

27 

78 

28 

78 

20 

78 

30 

8Z 

31 

NoTK.— May  4  to  June  20, 1917,  water  passed  around  weir;  estimated  by  observer  as  foUows: 


Seoond-feet. 

May  4 25 

May  11-26 37 

May27toJune4 25 

June5-9 20 


Second-feet 

June  10-12 15 

June  13-16 U 

June  17-20 7  5 


Monthly  discharge  of  Red  Rock  Creek  below  Red  Rock  reservoir,  near  Monida,   Mont., 
for  the  year  ending  Sept.  30,  1917, 


Month. 


Dlsoharse  In  seocod-feet. 


MftTlm^ifx^-    ytr^ln^riTu,        Mean. 


Rizn-oflin 
acre-feeL 


October 

November  l-lO 
Aprill5-30 

June 

July 

Aucust 

September 


659 
207 
776 
1,060 
955 
234 
111 
82 


234 
141 
106 
775 
423 
116 
76 
75 


430 
185 
340 
048 
754 
155 
85. 6 
77.5 


26,40) 
3,«» 

58,300 

44,900 

9,530 

&,» 

4,«I« 
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BXAVBBHBAD  RIVXR  AT  BA&BATT8,  M OHT. 

LocAnoN.— In  8W.  J  8W.  \  sec.  20,  T.  8  S.,  R.  9  W.,  at  highway  bridge  at  point 
where  highway  croesee  railroad  and  where  both  highway  and  railroad  bridges 
CI068  river,  1  mile  above  Barratts,  in  Beaverhead  County,  2  miles  below  mouth 
of  Graashopper  Creek,  and  10  miles  southwest  of  Dillon. 

Deawaob.— Not  measured. 

Records  available.— August  12,  1907,  to  September  30,  1917. 

Gaos.— Ohain  gage  on  downstream  side  of  bridge;  read  twice  daily  by  T.  Masuno. 
BeSate  June  22, 1908,  a  staff  gage  was  used.  Datum  of  chain  gage  same  as  that  of 
staff  gage. 

DiscHASos  MBASUBBMBNT8. — ^Btfado  from  downstream  side  of  bridge. 

Chaknkl  and  control. — ^Banks  high,  covered  with  brush,  and  not  subject  to  over- 
flow. Stream  bed  clean  and  rocky.  Two  channels  at  low  and  medium  stages, 
caused  by  an  old  pier;  sudden  changes  unlikely. 

EiTREMSS  OP  DI8CHAR0B. — Maxjmum  stage  recorded  during  the  year,  5.70  feet  at 
7.45  a.  m.  May  16  (discharge,  3,200  second -feet);  minimum  stage  0.95  foot  at 
3.55  p.  m.  February  18  (discharge,  240  second -feet). 

1907-1917:  Maximum  stage  recorded,  6  feet  June  19  and  20,  1908  (discharge, 
3,640  second-feet);  minimum  stage  recorded,  0.12  foot  June  23,  1910  (discharge, 
114  second-feet). 

Ice.— Stage-discharge  relation  not  affected  by  ice  during  1917. 

DivBRSiONs. — Numerous  diversions  are  made  above  station.  Water  rights  aggre- 
gating 85,866  inches  of  water  are  decreed  from  Lima  on  Rod  Rock  Creek  to  a  point 
10  miles  above  Twin  Bridges.  The  three  largest  canals  diverting  below  the 
station  are  Canyon  Creek  canal,  appropriating  6,000  inches;  Union  canal,  appro- 
priating 4,000  inches;  and  Beaverhead  canal,  diverting  just  north  of  Dillon, 
appropriating  5,000  inches.  Union  Electric  Co.  of  Dillon  has  a  canal  with  a 
carrying  capacity  of  6,000  inches. 

Reoclation. — Operation  of  the  dam  on  Red  Rock  Creek  near  Monida,  used  to  store 
flood  waters,  has  some  effect  on  the  flow  at  this  station. 

AoCTTRACY. — Stage-discharge  relation  not  affected  by  ice  or  shifting  control  during 
year.  Rating  curve  fairly  well  defined  between  400  and  2,200  second-foet.  Gage 
read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.    Records  good. 

Beaverhead  River  is  called  Red  Rock  Creek  from  its  source  in  Red  Rock 
Lakes  to  Red  Rock  post  office ,  below  which  it  is  called  the  Beaverhead .  Principal 
tributaries  of  Beaverhead  River  above  station  are  Grasshopper  Creek,  12  miles 
south  of  Dillon;  Horse  Prairie  Creek,  20  miles  south;  and  Rattlesnake  and  Black- 
tail  Deer  creeks.  Irrigation  has  probably  been  practiced  in  Beaverhead  Valley 
longer  than  in  any  other  valley  in  Montana,  because  ditches  constructed  in  the 
early  seventies  are  still  in  operation. 

The  following  discharge  measurement  was  made  by  C.  S.  Heidel: 
October  3,  1916:  Gage  height,  1.65  feet;  discharge,  532  second-feet. 


Digitized  by 


Google 


16 


SUBFACE  WATER  SUPPLY,   1917,  PART  VI. 


Daily  discharge,  in  second-feet,  of  Beaverhead  River  at  BarralU,   Mont.,  for  the  year 

ending  Sept.  SO,  1917, 


Day. 


Oct. 

Nov. 

Dec. 

467 

840 

332 

467 

840 

332 

542 

840 

332 

667 

840 

332 

619 

840 

332 

619 

782 

832 

619 

728 

376 

619 

672 

375 

667 

567 

376 

667 

467 

375 

693 

467 

375 

619 

420 

354 

693 

420 

332 

619 

467 

375 

619 

467 

376 

619 

444 

375 

672 

420 

375 

726 

376 

376 

782 

375 

376 

840 

376 

375 

840 

364 

332 

840 

364 

332 

840 

376 

376 

900 

376 

376 

900 

376 

376 

900 

376 

376 

961 

375 

376 

961 

375 

375 

961 

376 

376 

900 

354 

376 

900 

375 

Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug.    8epC 


I.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


376 
376 
375 
375 
375 

332 
332 
332 
332 
332 


332 
332 
332 
332 

332 
332 
332 
332 
332 

332 
332 
332 
292 
292 

292 
292 
292 
292 
292 
312 


332 
312 
292 
292 
292 

312 
292 
292 
292 
292 


332  I   292 


266 
256 
266 
266 

266 
266 
256 
292 
292 

292 
292 
292 
292 

292 

292 
292 
292 


292 
292 
292 
292 
202 

292 
292 
292 
292 
292 

292 
292 
256 
250 
250 

266 
266 
266 
266 
260 

260 
260 
256 
260 
260 

256 
266 
274 
312 
364 
332 


332 
812 
292 
292 
392 

812 
354 
375 
420 
672 

726 
840 
840 
840 
720 


672 
619 
507 


901 
1,080 
1,150 
1,210 
1,340 

1,340 
1,340 
1,210 
1,150 
1,160 


2,160 
1,870 
1,730 
2,010 
3,150 

2,150 
1,940 
1.870 
1,870 
1,870 

2,390 
2,160 
1,870 
1,800 
1,730 

1,T30 
1,800 
2,010 
2,290 
2,570 

2,010 
1,870 
1,800 
1,730 
1,660 

1,540 
1,340 
1,210 
1,160 
1,080 


1,080 
961 
961 
900 

840 


019 
019 
510 
510 

407 
398 
354 
292 

383 

392 
393 

274 
260 
360 

360 
350 
350 

350 
250 

350 
350 
360 
350 
350 
350 


350 
250 
350 
392 
293 

393 
393 

392 
292 
393 

293 
303 
398 
303 

313 

333 
833 
333 
332 


333 
393 
298 

333 
333 

333 
313 
302 
302 
393 
302 


30 
2« 
2B 
318 

274 
2S6 

256 
256 
250 

274 


2n 

m 

29S 

202 
291 


203 
292 


301 
301 


398 

39S 


Monthly  discharge  of  Beaverhead  River  at  Barratts,  Mont.,  for  the  year  ending  Sept,  30, 1917, 


Month. 


DIschaige  in  second-feet. 


Maximum,  iftr^finniq.      Mean. 


Run-off  ia 


October 

November. . 
December.. 

January 

February.. 
March 

&::::: 

June 

July 

August 

September. 


901 

840 

375 

375 

332 

354 

1,340 

8,130 

3,570 

1,080 

332 

292 


407 
354 
332 
393 

360 
360 
392 
1,210 
1,080 
250 
250 
260 


717 
511 
302 
339 
380 
378 
757 
1,910 
1,840 
443 
301 
380 


44,100 
80,400 
82,380 

Saoo 
Son 
n^ioo 

4L000 
117,(» 
10,000 
37^900 
18.100 


The  year. 


3,130 


260 


670 


484.000 
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IEX880VXI  XIVS&  AT  FO&T  BXVTOir,  XOVT. 

Location.— In  N£.  i  sec  26,  T.  24  N.,  R.  8  E.,  on  highway  bridge  at  Fort  Benton, 
Choteaa  County. 

Drainage  ahea. — ^24,600  square  miles. 

Records  AVAiLABLE.-^uly  1,  1902,  to  April  27,  1910,  gage  heights  recorded  by 
United  States  Weather  Bureau;  April  28,  1910,  to  September  30,  1917,  United 
States  Geological  Survey  records. 

Gaoe. — Chain  gage  on  upstream  side  of  bridge  installed  July  30,  1917.  Mott  gage 
read  April  11,  1907,  to  July  30,  1917.  Gage  heights  lor  1911-1917  are  referred  to 
datum  used  by  United  States  Army  Engineers  from  188(^1890,  which  is  0.43 
foot  higher  thim  that  used  by  United  States  Geological  Survey  in  1910. 

Channel  akd  control. — Channel  composed  of  coarse  gravel  and  sand.  Control  is 
rock  ledge  covered  with  heavy  boulders,  located  1,000  feet  below  gage;  may  shift- 
slightly. 

Extremes  of  dischabob. — Maximum  stage  recorded  during  year,  9.90  feet  at 
9  a.  m.  May  27  (dischaige,  55,200  second-feet);  minimum  stage  recorded, 0.36 
loot,  August  26  (discharge,  3,650  seccmd-feet). 

1881-1917:  MaYimum  stage  recorded,  9.90  feet  May  27,  1917  (discharge,  55,200 
second-feet);  maximum  stage  recorded  by  United  States  Weather  Bureau,  15.3 
feet  June  7, 1908  (disdiaige  not  computed) ;  minimum  ox)en-water  stage  recorded, 
—0^  foot  September  10,  1914  (discharge,  2,250  second-feet);  minimum  stage 
recorded  by  United  States  Weather  Bureau,  -0.5  foot  August  7-10,  17,  and 
18,  1910  (dischaige  not  computed).  Open-season  records  only;  flow  may  have 
been  lower  during  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  December  13  to  March  20, 
flow  not  computed. 

DiYEBSiONs. — ^Numerous  diversions  from  tributaries. 

Regulation. — Flow  partly  regulated  by  operation  of  storage  reservoirs  and  power 
plants  of  Montana  Power  Co.  above  station. 

AoCTJRACT. — Stage-discharge  relation  affected  by  ice  December  13  to  March  21; 
otherwise  permanent.  Rating  curve  well  defined  above  2,050  second-feet, 
(jage  read  to  hundredths  twice  daily;  readings  July  1-19  imreliable  and  were 
not  used.  Daily  dischaige  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.  Records  only  fair  October  14  to  July  19  on  account  gf  trouble  with 
Mott  gage;  good  after  July  20. 

VMiarge  measwrements  of  Missouri  River  at  Fort  Benton^  Mont.,  during  the  year  ending 

Sept.  30,  1917. 


Date. 

Madoby- 

hd^t. 

Dis- 
charge. 

Date. 

1 

Made  by— 

hei^t. 

Dis- 
charge. 

Oct.  14 

A.H.TnttIe 

Feet. 
1.22 
8.45 

Sec-ft. 

6,470 

44,800 

July  30 
Sept.  JO 

A.H.  Tuttlo... 

Feel. 

1.06 

.53 

Sfc.ft. 
5,270 

lone  2S 

do 

W.  A.  Lamb 

3,871 

187043'*— 21— w  8  P  456- 
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Daily  discharge^  in  second-feet,  of  Mi$90un  River  at  Fort  Benton,  Mont.,  for  the  year 

ending  Sept.  30, 1917, 


Day. 


Oct.      Nov.      Dec.      Mar.      Apr.      May.     June.     July.      Aug.     Sept. 


2 

8 

4 

6 

0 

7 > 

8 

9 

10 

11 

12 

13 

14 

«,000 
0,000 

5,950 
6,ftb0 
5,ft50 
5,«50 
0,000 

0,000 
0.000 
0,000 
0,000 

olooo 

0,350 
0,360 
0,700 
0,700 
0,700 
0,700 

15 

1« 

17 

18 

19 

20 , 

21 

22 

28 

24 

25 

26 

27 

28 

29..  .  . 

30 

31 

0,700 
0^700 
0,350 
0,850 
0,350 

0,350 
0,000 
5,300 
5,800 
5,000 

4,750 
4.250 
4,2o0 
4,250 
4,250 

4,250 
4.2o0 
4,2dO 
4,250 
4,500 

4,500 

4,500 
4,500 
4,500 
4,500 

4,500 
4,600 
4,500 
4,500 
4,760 


4,750 
4,760 
4,750 
4,750 
4,750 

4,750 
6,000 
5,000 
6.80a 
6,300 

6»060 
0,000 


13.500 
12,600 
12,600 
12,600 
11,200 

10,800 
11,000 
13.000 
14,500 
10,500 
18,000 


16,500 
15,000 
15,000 
16,000 
16,000 

10,500 
19.000 
19,000 
19,000 
19,000 

18,600 
18,000 
17.500 
14,500 
14,000 

14,500 
14,000 
14,000 
13,600 
13,000 

9,000 
12,500 
18,500 
19,000 
20,100 

19,000 
19,000 
18,000 
18,000 
18,000 


17,500 
17,000 
17,000 
10,000 
14,000 

14,000 
14,000 
19,000 
94,700 
25,900 

90^500 
27,100 
28,900 
31,300 
30,200 

42,000 
39,400 
89,100 
40,700 
41,400 

41,400 
42,000 
42,000 
41,400 
39,400 

54,500 

53,100 
52,400 
63,400 


51,000 
50,300 
51,000 
60,300 
49,000 

40,800 
40,100 
42,000 
44,700 
46,400 

40,100 
40,800 
47,600 
61,000 
61,000 

50,300 
61.0U0 
48,900 
48,900 
48,000 

48,900 
4^,200 
47,500 
44,700 
44,700 

43,300 
43,000 
43,000 
42,000 
42,000 


40,700 
39,400 
37,400 
36.200 
34,300 

33,500 
31,300 
29,600 
28,300 
26,500 

24.700 
23,500 
21.200 
20,100 
18,000 

10,500 
15,000 
13,600 
13,000 
10,400 

10,000 
9,200 
9,200 
8,800 
8,450 

7,750 
7,400 
7,060 
0,000 
0,000 
0,000 


0,000 
0,000 
0,000 
0.000 
5,050 

0,000 
0,000 
5,050 
6,050 
6,050 

6,050 
6,050 
5,050 

s;ooo 

6,000 
4,760 
4,750 
3.750 
3,760 

3,790 
3,750 
3,750 
3,750 
3,750 

3,750 
3,750 
3,760 
3,750 
3.750 
3,7S0 


3,7S0 
3,731) 
8,7M 
3,78) 
8,7» 

4,000, 

4,001)' 

4,000 

4,0OD 

4,000 

4,000 
4,000 
4.000 
4,000 
4,000 

4,000 
4,500 
4.750 
5,000 
5.000 

5,100 
5,300 
5,100 
6,650 
0,000 

6,000 
0,150 
0,89) 
6,700 
7,095 


Note.— Staee-dlacharge  relation  seriotlsly  affected  by  Ice;  flownot  computed  Dec.  13  to  Mar.  20,althoai:h 
gage-bei£ht  reoord  is  continuous  for  period.  No  readlnss  Oct.  l-)3;  tiow  not  oomputed.  Ga|n4ielgfat 
records  July  1-19  discarded  owing  to  errors  in  observer's  readings;  discharge  inteipolated  for  period. 

Monthly  discharge  of  Missouri  River  at  Fort  Benton,  Mont.,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 


Discharge  ih.  second-feet. 


Maximum.  M*^*"^"*".      Mean. 


Ron-oflin 
acre-feet. 


October  14-31. 

November 

December  1-12 
March  21-31... 

April 

May 

June 

July 

August 

September — 


0.700 

0,700 

0,000 

18,000 

20,100 

65,200 

61,000 

40,700 

0,000 

7,050 


5,050 
4,260 
4,750 
10,800 
9,000 
14,000 
42,000 
0,000 
3,750 
3,760 


0,120 
4,900 
5,000 
13,300 
10,400 
34,300 
47,100 
19,300 
4,810 
4,730 


219,000 

396.000 

120.000 

200,000 

976.000 

3,100,000 

3,800,000 

1,190,000 

296,000 

381,000 
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XADUON  BIVHB  BA8IN. 
MADnOV  XIVXB  VXA&  TZLLOWtTOVS,  M OHT. 

LoGATioN.^Approxiinately  in  sec.  5,  T.  14  8.,  R.  6  £.  Montana  meridian,  250  feet 
downstream  from  old  footbridge  at  fording  place  of  old  Gallatin  trail  300  feet 
north  of  stage  road  to  YellowsUHie,  almost  directly  in  front  of  Biyerside  soldier 
station,  and  4  miles  east  of  Yellowstone  and  west  boundary  of  Yellowstcnie  National 
Ptfk.  Gibbon  and  Firehole  riyeis  unite  to  form  the  Madison  8  miles  upstream. 
Drainaob  area. — 410  square  miles  (measured  on  topographic  maps). 

RsooBos  ATAiLABLB.— June  16,  1913,  to  September  30,  1917. 

Gaob.— Vertical  staff  on  left  bank ;  read  by  Chas.  A.  Smith  and  other  soldiers  attached 
to  Bivenide  soldier  station. 

DiscHAaoB  xKABUBxicxNTS. — ^High-stago  measurements  made  from  cable  one-third 
mile  below  gage,  installed  September  9,  1917.  Previous  to  this  date  higji-stage 
meanirements  made  from  old  footbridge  250  feet  upstream  from  gage.  Medium 
and  low  stage  measurements  made  by  wading  at  gage. 

Chankbl  AMD  CONTROL. — One  channel  at  all  stages.  Bed  of  stream  is  gravel  and 
boulders;  somewhat  rough;  control  is  probably  permanent.  Aquatic  growth  is 
present  during  greater  part  of  year  and  during  summer  affects  the  stage-discharge 
relation. 

IcB.— Stage-discharge  relation  not  seriously  affected  by  ice.  Temperature  of  water 
except  during  extremely  cold  weather  kept  above  freezing  point  by  numerous 
hot  siningB  and  geysers. 

EzTRExxs  ov  discharqs. — Maximum  stage  recorded  during  year,  2.64  feet  at  6 
p.  m.  June  10  (discharge,  1,950  second-feet);  minimum  stage  recorded  1.80  feet 
at  4  p.  m.,  January  22  (discharge.  420  sec<md-feet). 

1913-1917:  Maximum  stage  recorded,  2.64  feet  at  6  p.  m.  June  10,  1917  (dis- 
charge, 1,950  second-feet);  minimum  stage  recorded,  1.25  feet  July  21-25,  1915 
(discharge,  370  second-feet). 

DiTEBsioNs. — ^None  above  station. 

Regulation. — None. 

AccuBACT. — Stage-discharge  relation  practically  constant  during  year,  except  during 
August  and  September,  when  it  was  affected  by  aquatic  growth.  Two  fairly 
wbD  defined  rating  curves  used,  one  applicable  October  1  to  July  31;  the  other 
August  17  to  September  30.  Shifting-control  methods  used  August  1-16.  Gage 
read  to  half-tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  table.  Records  only  fair,  chiefly  on  account  (^  unstable 
condition  of  gage  during  most  of  the  year. 

IHidiarge  measurements  of  Madiion  River  near  YellowsUme^  Mont,y  during  the  year 

ending  Sept.  SO,  1917, 

[Made  by  O.  C.  Baldwin.) 


^  ihSsgr. 


I       Fed, 

hmn 2.22 

Bept.» 1.42 


Dis- 
charge. 


l,4B0 
496 
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Daily  diacharge,  in  uoond-feH^  of  Madimn  Riv€t  near  YtUowMtone.  Mont.,  Jor  the  year 

ending  Sept.  30,  1917. 


Day. 


Oct. 


Nor. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Tune. 


Joly. 


Sapt. 


1. 
2. 
8. 
4. 
S. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

18. 
17. 
18. 
10. 
20. 

21. 
23. 
23. 
24. 
26. 

26. 
27. 
28. 

31. 


022 
522 
522 
420 
574 

554 
728 
625 
574 
574 

574 
574 
522 
522 
522 

522 
522 
676 
574 
574 

574 
625 
522 
574 
574 

574 
574 
574 
574 
522 


522 

522 
574 
522 
522 

522 
522 
522 
522 
574 

522 
471 
471 
471 
522 

522 
522 
522 
522 
471 

471 

4n 

471 
471 
471 

822 
522 
522 
522 
522 


471 
522 
522 
522 
522 

522 
522 
522 
522 
522 

522 
522 
522 
522 
522 

522 
522 
632 
622 
522 

522 
528 
622 
622 
522 

622 
522 
828 
522 
522 
623 


532 
622 
622 
622 
522 

522 
532 
522 
522 
522 

522 
471 

471 
471 
471 

471 
471 
471 
471 
471 

471 
430 
471 
488 
506 

682 

522 
574 
622 
522 
471 


4n 

622 
548 
574 

625 

574 
548 
622 
471 
471 

522 
522 
522 
522 
522 


471 
632 
522 
522 

622 
622 
622 
622 
522 


623 


622 
522 
528 
522 

522 
522 
532 
522 
522 

674 
674 
522 
622 
522 


622 
633 
522 


632 
674 
548 
522 
622 

682 
674 
600 

625 

574 
674 


668 
668 
663 

616 
612 


604 
656 
707 
646 

646 
604 
543 
612 
481 

481 

481 
481 
471 
471 

471 

4n 

674 
663 

663 


612 
MS 
473 
451 


508 
602 
440 
440 
440 

440 
481 
481 
533 
683 

636 
636 
780 
833 
904 

1,040 
1,150 
1,130 
1,100 
1,210 

1,030 
1,080 
1,300 
1,140 
1,190 

1,100 
1,190 
1,350 
1,860 
1,410 

i,iao 


1,OTO 

1,080 

080 

980 


780 

780 

1,360 

1,850 

1,450 

1,220 

083 

072 

1,260 

1,560 
1,560 
1,670 
1,570 
1,580 

1,580 
1,690 
1,600 
1,600 
1.610 

1,^ 
1,420 
1,400 
1,420 
1,420 


1,300 
1,300 
1,190 
1,190 
1,190 

1,100 

1,070 

1,070 

961 

061 

061 
853 
853 
853 
740 

740 
740 
740 
470 
740 

740 
740 
646 
646 
646 

646 
646 
646 
646 
646 
646 


«43 
638 
«34 
080 
625 

621 
617 
613 
618 
615 

513 
510 
507 
506 
502 

500 
579 
679 
579 
497 

407 
407 
407 
407 
407 

«7 
407 
497 
407  , 
407 
497  < 


197 
497 
«7 
497 
497 

579 

579 

417 

4Wi 

497 

497  I 

497  I 

535  I 

S»5  I 

535 

497 
497 
487 

497 

«7 
«7 
SS 
58S 

539 

58S 

497  I 

m 

497 


Note.— Disdiarse  interpolated  Dec.  8-10, 14,  23,  25;  Jan.  1-5, 1^^,  34-25;  Feb.  8,  7, 16,  26;  Mar.  1, 9, 
16, 23,  28;  Apr.  6-6,  8,  12, 14,  16,  20-21,  28-29;  May  18;  June  1-5,  9,  13, 17-33;  and  Aug,  10.  i 

Monthly  discharge  of  Madison  River  near  Yellowstone,  Mont.,  for  the  year  ending  Sept.  i 

30,  1917. 

I  Drainage  area,  410  square  miles.] 


Month. 


Discharge  in  seoond-foot. 


Maximum. 


Per 
aqnare 
mile. 


Run-off. 


Depth  In 
iPdies. 


Total  In 
acre-feei. 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


728 

574 

522 

574 

625 

625 

707 

1,410 

1,050 

1,300 

6t2 

579 


471 

4n 

420 
471 
522 
451 
440 
780 
646 
497 
497 


662 
510 
620 
499 
624 
539 
548 
885 
1,310 
863 
542 
513 


1.37 
1.24 
1.27 
1.22 
1.28 
1.31 
1.34 
2.16 
3.20 
2.10 
1.32 
1.25 


1.58 
1.38 
1.46 
1.41 
1.33 
1.61 
1.50 
2.40 
3.57 
2.42 
1.52 
1.40 


34,ffi0 

30,300 
32,000 
30,700 
39,100 

83,600 
54,400 
78,000 

2»i2 

S?,3n0 
80,800 


1,950 


420 


652 


1.50 


21.6 


472.000 
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PBIOSXY  PBAK  OBXSK  BASIN. 
TXVKILI  OBMMK  MEASL  UMIVZ,  KOVT. 

Location. — In  NE.  i  sec.  20,  T.  9  N.,  R.  5  W.,  opposite  Mooee  Creek  ranger  station, 
500  feet  above  mouth  of  Moose  Creek,  and  3  miles  north  of  Rimini,  in  Lewis  and 
Clark  CoiHity. 

Drainage  arba. — Not  measured. 

Records  AVAiLABLE.^BIarch  13, 1915,  to  September  30, 1917. 

Gage. — Fries  water-stage  recorder  on  left  bank  opposite  ranger  station;  observer, 
D.  H.  Lewis,  a  forest  ranger. 

Discharge  meabuebhents. — Made  by  wading  just  below  gage. 

Control. — Gravel  and  boulders;  slightly  shifting.  Left  bank  high  and  steep;  com- 
posed of  loose  material ;  will  not  be  overflowed  but  wiU  erode.  Right  bank  sloping 
and  subject  to  overflow. 

ExTRXMXs  or  discharge. — MftTimym  stage  recorded  during  the  year,  4.87  feet  at 
2  p.  m.,  May  15  (dischaige,  948  seccmd-feet);  minimum  stage  recorded,  1.28  feet 
at  6  p.  m.,  October  10, 1916  (dischaige,  1.4  second-feet). 

1915-1917:  Maximum  stage  recorded,  4.87  feet  at  2  p.  m..  May  15,  1917  (dis- 
charge, 948  second-feet);  minimum  stage,  1.28  feet  at  6  p.  m.,  October  10,  1916 
(discharge,  1.4  second-feet). 

Ice. — Stage-dischaige  relation  affected  very  little,  if  any,  by  ice;  open-channel  con- 
ditions assumed. 

DivBRsioNs. — Small  ditch  diverts  in  summer  for  water  supply  of  Helena. 

Regulation. — Small  reservoir  of  water  supply  eystem  of  Helena  is  above  station, 
but  operation  of  reservoir  has  probably  little,  if  any,  effect  upon  the  flow  past 
gaging  station. 

AccuRACT. — Stage-discharge  relation  changed  during  year.  F&irly  well  defined 
rating  curves  used  for  short  i>eriods.  Water-stage  recorder  did  not  operate  satis- 
factorily, except  for  short  periods  in  October,  November,  April,  and  May.  After 
January  2  staff  gage  was  read  to  hundredths  once  daily,  except  for  periods  indi- 
cated in  footnote  to  daily-discharge  table.  Daily  dischaige  ascertained  by  imply- 
ing to  rating  table  mean  daily  gage  height  determined  from  recorder  graph,  or  daily 
reading  from  staff  gage.    Records  fair. 

DMiarge  measurements  of  Tenmile  Creek  near  Rimini^  Mont.t  during  the  year  ending 

Sept.  SO,  1917. 


Dale. 

Madeby- 

h^t. 

Dia- 
charge. 

'     Date. 

Madeby- 

A 

Dis- 
charge. 

Not.  11 

Feet. 
1.45 
l.M 
L50 

\:U 

1.35 
2.18 

""If 

29il 

'  May     8 

10 

25 

81 

July  21 

Aug.  25 

Sept.  24 

W.  A.T^mb    

Feet. 
2.80 
3.07 
4.23 
8.00 
1.91 
1.47 
1.70 

"^it 

15 
Dtc    7 

do 

do 

Lamb  and  Hflidel 

W.  A.  Lamb 

136 
690 

Jan.     2 
F«b.    3 
Mar.  17 
May    1 

do 

A.  H.  Tuttle 

do 

A.  H.  Tuttle 

278 
15.3 

do 

W,  A ,  T/imib 

W.  A  TAmb         . .  . 

2.0 

6.0 

N0TE.-N0V.  11,  15;  Dec  7;  Jan.  2;  Feb.  3;  amd  Mar.  17,  ioe  preaent. 
eotlynotafEteted. 


Stage-discharge  relation  appar- 
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Daify  ditcharge,  in  Beeond-fed^  of  TenmUe  Qmk  mat  Rvmni,  Mont.t/or  the  year 

Sept,  30, 1917, 


Day. 

Oct. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

5.1 
4.5 
4.0 
5.1 
5.1 

5.7 
5.7 
4.0 
8.0 
3.8 

6.3 
8.5 
7.4 
7.2 

10 
10 
11 
18 
18 

11 
11 
11 
12 
0.0 

6.5 
6.7 
7.1 
7.6 
8.1 

8.1 
8.1 
8.1 

5.5 
5.2 
5.0 
4.8 
4.7 

4.6 
4.4 

5.8 
4.7 
4.8 

4.7 
4.6 
4.6 
4.6 
4.6 

4.8 
5.0 
5.8 
4.2 
4.8 

4.1 
4.0 
8.8 
8.0 
8.0 

3.0 
4.0 
4.0 
4.0 
3.0 
4.0 

4.4 

8.0 
8.8 
4.0 
4.0 

4.0 
4.0 
8.8 
8.8 
4.0 

S.8 
8.0 
8.8 
8.8 
4.0 

8.8 
4.7 
4.4 

4.5 

4.7 

4.6 
4.0 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 

8.8 
8.8 
8.8 
^0 

8.8 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
8.0 

8.0 
4.8 
4.8 
5.4 

4.7 
4.5 

4.4 

4.2 
4.2 
4.2 
4.7 

4.6 
4.0 
8.2 
7.8 
10 

13 
13 
13 
12 
0.0 

0.5 
0.0 
0.0 
0.0 
12 

24 
25 
81 
33 
85 

82 
88 
88 

20 
10 

23 
80 
32 
81 
80 

40 

76 
104 
106 
130 

150 
100 
200 
560 
811 

600 
480 
890 
400 
880 

870 
860 
840 
440 
506 

780 
800 

700 
540 
420 
282 

257 
232 
204 
101 
204 

217 
810 
854 
417 
802 

331 
258 
288 
264 
328 

402 
444 
844 
272 
264 

228 
204 
180 
101 
158 

130 
122 
106 
00 
02 

85 
72 
64 
50 
54 

40 
35 
33 
83 
S3 

28 
25 
23 
22 
10 

10 
17 
13 
11 
12 

16 
13 
12 
11 
11 

10 
0.8 
8.8 
8.2 
8.0 
8.0 

7.5 
T.5 
7.5 
7.5 
T.O 

6.S 
6.S 
6.0 
5.6 
5.2 

4.8 

4.4 
4.2 

4.0 
8.8 

1:} 

8.2 
S.0 
2.8 

1.0 
1.0 
1.0 
1.7 
1.7 

L7 
8.2 

3.7 
8.7 
8.8 
4.0 

4.3 

2 

4.2 

8 

4.4 

4 

4.6 

5 

4.6 

« 

4.6 

7 

4.6 

8 

4.6 

0 

4.6 

10 

4.6 

u 

4.6 

li:::::::::: 

4.6 

18 

4.6 

14 

4.6 

IS 

4.6 

w 

7.2 

17 

7.2 

18 

7.2 

10 

7.2 

90 

7.2 

a 

7.2 

22 

7.2 

28 

15 

24 

15 

25 

6.7 

28 

6.7 

27 

6.7 

28 

6.2 

£:::::::.:: 

6.2 

80 

6.2 

81 

Note.— Water-stam  reeorder  was  In  operation  Oct.  1-14.  Nov.  1-12. 15-18,  Apr.  22  to  May  6,  and  Mat 
8-15;  no  records  Oct.  r5-31»  Nov.  10-80,  Dec  1-6  and  8-81:  dlsoharfe  for  other  perlo(U  determined  from  recoil 
from  staff  ga^e,  except  for  the  fonowins  periods  for  which  it  was  interpolated:  Nov.  13, 14;  Jan.  1, 3-16, 21. 
22, Mar. 24, »> 38, 81;  Apr.  1, 10;  May7, 1^^, and 26-80. 


Monthly  dMuxrge  of  TenmUe  Creek  near  Rimini, 

Mont.Jor 

the  year  ending  Sepi 

I.  SO,  1917. 

Month. 

Discharge  in  second-feet. 

Run-off  in 

Ifftxlm*"?!. 

Mean. 

•en4miL 

October  1-14 ; 

7.4 

13 
5.8 
4.7 
5.4 

38 
811 
444 

85 
7.5 

15 

3.0 
6.5 
8.8 
8.8 
8.8 

02 
8.0 
1.7 
4.2 

5.81 
0.52 
4.51 
4.01 
4.06 
15.3 
838 
248 
26.5 
4.42 
6.24 

147 

November  1-18 

310 

jgnoarv •.. 

277 

FebrnMT 

223 

ii^^r  

%m 

April 

no 

mC.:::::;;:;::::::::::::::::::::.:.:::.:::. :.:.:.:.:...; 

20.96 

June .T --%-,,,,,,- 

If  800 

July 

16S0 

August 

'm 

September. 

m 

TXimiLS  ORSEK  HEAR  HSLBVA,  MOHT. 

Location.— In  SW.  J  SE.  J  sec.  22,  T.  10  N.,  R.  4  W.,  opporite  Broadwater  Hotel, 

near  Helena,  in  Lewis  and  Clark  County. 
Drainagb  area. — Not  measured. 

Rbcobds  available.— July  8, 1908,  to  September  30, 1917. 
Qaoe. — Staff  on  right  bank;  read  by  J.  W.  Jackson. 
DiscHABOB  MEA8URBMBNT8. — ^Mado  by  wading,  or  from  highway  bridge  500  foA 

below  gage. 
Channel  and  control. — ^Bed  of  stream  composed  of  coarse  gravel  and  bouldecs; 

shifting  occamonally. 
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ExTRBMBs  OF  DMCHABQE.— MftTJmnTn  Stage  rocoided  duxing  year,  5.60  feet  at  6.30 
p.  m.  May  28  (discharge,  865  second-feet);  minimum  stage  recorded,  1.75  feet 
August  24-28  (discharge,  2.3  second-feet). 

1908-1917:  Maximum  stage  recorded,  5.60  feet  at  6.30  p.  m.  May  28,  1917  (dis- 
charge, 865  second-feet);  minimum  stage  recorded,  1.15  feet  August  5  to  Sep- 
tember 10, 1910  (discharge,  0.15  second-foot). 

Ice. — Stage-discharge  relation  slightly  affected  by  ice.  For  flow  during  period,  see 
note  to  table  of  daily  discharge. 

DiYERsioNs. — Part  of  water  supply  for  city  of  Helena  is  taken  from  Tenmile  Creek 
above  station.  Two  irrigation  ditches  also  take  water  from  the  creek  above  gage. 
The  entire  low-water  flow  is  appropriated  and  used  before  it  reaches  the  mouth 
of  the  creek. 

Rbqulation  . — None. 

AccuBACT. — Stage-discharge  relatbn  affected  by  shifting  control;  very  little,  if  any, 
by  ice  effect.  Rating  curve  used  October  1  to  May  31  burly  well  defined  between 
10  and  700  second-feet;  indirect  method  used  June  1  to  September  30.  Gage 
read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
dally  gage  height  to  rating  table.  Records  good  October  to  December  and  March 
15  to  May  31;  fair  for  rest  of  year. 

DMiarge  meaturemtnU  of  Tenmile  Creeky  near  Helena^  Mont,,  during  the  year  ending 

Sept.  SO,  1917, 


Date., 

Made  by- 

Gago 

Db- 
charge. 

Date. 

Made  by- 

hel^. 

^Dis- 
ooarge. 

Jan.     2 

W.  A,  T^mib 

Feet, 
1.04 
1.83 
1.77 
2.08 

'"Hi 

6.6 
5.8 
&8 

May  11 

Jane  24 
Aug.  26 

W.  A.  T«Bb  .     > 

Feet. 
a.  72 
6.2 

•  8.72 
1.76 

"S^" 

Febu    7 
Mar.  90 
May    3 

Tattle  and  Lftmb 

Lamband  Anderson. . . 
W.  A.  l^my^.  t 

do 

do 

do 

708 
148 
2.3 

o  Mean  gage  height  for  day  from  obeerver's  reeord. 

Daily  discharge ,  in  eecond-feet,  of  Tenmile  Creek  near  HeUna,  Mont. ,  for  (he  year  ending 

Sept.  SO,  1917, 


Day. 

Oet. 

Nov. 

Deo. 

Jan. 

Feb. 

Umt. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

13 
15 
16 
15 
16 

16 

18 
18 
18 
18 

ao 

30 
20 
23 
23 

23 
23 
30 
30 
26 

26 
26 
26 
26 
23 

23 
.  23 
23 
23 
23 
20 

}| 
11 

13 

10 
10 

0.0 

9 

9 

7.5 
7.6 
6.5 

loil 
ia5 

13 
13 
15 
15 

15 
13 
18 
13 
13 

13 
13 
13 
13 
13 

13 

13 

13 

10.5 

10.6 

10.5 
10.5 
10.5 
10.5 

ia5 

10.5 
10.5 
10.5 
10.5 

ia5 

10.5 
10.5 
10.5 
10.5 
10 

10 
10 
10 
10 
10 

10 

I 

9 
9 
9 

7.5 
7.5 

5 

5 

6 

5.3 

5.6 

6.6 
5.6 
5.6 

19 
15 
19 
25 
26 

50 
52 
09 
60 
58 

52 
52 
52 
50 
41 

41 
30 

IS 

35 

41 
48 
60 
71 
73 

77 
71 
71 
62 
62 

60 
60 
60 
55 
55 

73 
104 
104 
136 
193 

237 
275 
406 
665 
745 

793 
590 
428 
416 
422 

406 
397 
367 
397 
422 

572 
607 
845 
706 
583 
538 

562 
630 
517 
500 
486 

473 
470 
620 
555 

541 

457 
428 
413 
867 
325 

320 
314 
205 
262 
244 

216 

187 
167 
140 
128 

128 
109 
98 
01 
82 

68 
67 
45 
43 
30 

35 
35 
32 
32 
30 

20 
25 
26 
18 
18 

15 

13 

11 
0.9 
9.6 

9.0 
8.1 
7.3 
6.1 
5.2 

4.9 
4.4 
4.2 
3.9 
3.9 
3.9 

4.0 
4.0 
4.0 
3.5 
8.6 

8.0 
4.2 
4.0 
4.3 
4.3 

4.3 
4.3 

3.8 
3.8 
3.8 

3.8 
8.8 
3.0 
3.6 
3.4 

2.0 
2.6 
2.6 
2.3 
2.3 

2.3 
2.8 
3.3 
2.4 
2.6 
2.6 

2.6 

a 

2.6 
2.6 
2.6 
2.6 

2.7 

.     2.0 

2.0 

3  4 

3 

4 

5 

6 

7 

8 

9 

10 

3.4 
3  0 

11 ....  .   . 

12 

3.0 

13 

3  0 

14 

3.0 

15 

4.6 

16 



5.5 
6.5 
6.8 
5.8 
6.8 

5.8 
6.5 
5.6 
65 
5.6 

5.6 
13 
18 
50 
145 
71 

4.6 
4.0 
4  0 

17 ; 

13. 

19 

6.3 
6.3 

6.7 
7.3 
7.8 
8.7 
0  3 

20 ;...;.::: 

a 

22 :...;*::: 

23 

24 ;.: 

25 

».: 

10  2 

27 

11 

28 \ 

12 

2». 

11 

» 

10.2 

31 :....:;:* 

^  NoTK.-.8tage-dJ8oharge  relation  affected  by  ice  Deo.  20-25,  Jan.  8-31,  Feb.  1-Mar.  21.    Diacharge,  Feb. 
>  to  Mar.  15  estimated  as  5.0  second-feet. 
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SURFACE  WATER  SUPPLY,  1M7,  PART  VI. 


Monthly  di9charge  of  TenmUe  Creek  near  Helena,  Mont.,  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

Dl<wharge  In  second-feet. 

RmHJffto 

Maximum. 

Minimum. 

Mean. 

aere^ect 

October 

30 
18 
13 
9 

145 

77 
845 
555 

68 
4.9 

12 

13 
«.5 
9 
5 

5.0 
5.0 

15 

55 

82 
8.9 
2.3 
2.6 

21.3 
12.  Z 
ia4 
6.97 
&10 
14.0 
47.9 
381 
331 
21.0 
3.43 
5.64 

1.3U) 

732 

Dooember 

(to 

Januarv 

4» 

February 

2S3 

March 

8Sl 

April 

19  700 

Mav:::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Jnn9 ,     ,   .        

July 

1200 
211 

Auf^st 

September 

3M 

The  year 

815                     2.3 

71.9 

52,000 

LTTTLB  PBIOKLY  PBAB  OBBBK  BASIN. 
ZJTTLB  PRICKLY  PEAR  CRSSK  VSAK  MABYSVILLS,  KOVT. 

Location. — At  highway  bridge  on  ranch  of  Casper  T^ufer,  about  a  quarter  ol  a  mile 
below  mouth  of  Deadman  Creek  and  6  miles  northwest  of  Marysville,  in  Lewia 
and  Clark  County. 

Drainage  area. — 49  square  miles  (measured  on  topographic  map). 

Records  available. — ^May  24, 1913,  to  September  30, 1917,  at  present  site ;  April  12, 
to  May  23, 1913,  a  quarter  of  a  mile  above  present  site ;  May  18, 1909,  to  Decembw 
31,  1911,  at  station  formerly  maintained  above  mouth  of  Deadman  Creek. 

Gage. — ^Vertical  staff  spiked  to  upstream  side  of  left  abutment  of  highway  bridge; 
read  by  Casper  Traufer.  April  12  to  May  23,  1913,  vertical  staff  a  quarter  of  a 
mile  above  present  site ;  washed  out  by  high  water  and  replaced  by  present  gage 
at  different  datum;  dischaige  practically  the  same  at  the  two  points.  Gage 
used  May  18,  1909,  to  December  31,  1911,  was  a  vertical  staft  on  downstream  side 
of  Mr.  Pearce*s  private  bridge,  half  a  mile  above  mouth  of  Deadman  Creek. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading  at  bridge. 

Channel  and  control. — Sand  and  gravel;  shifts  slightly. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  3.8  feet  May  25 
and  26  (discharge,  454  second-feet);  minimum  discharge,  7.5  second-feet,  Sep- 
tember 23  and  24. 

1909-1911  and  1913-1917:  Maximum  stage  recorded,  3.8  feet  May  25  and  26. 
1917  (discharge,  454  second-feet);  minimum  stage,  2.28  feet  (old  gage)  March 
7-13,  1911  (discharge,  1.2  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  diacontlDQed 
during  winter. 

Diversions. — Numerous  small  ditches  divert  water  from  the  stream,  practically  the 
entire  normal  flow  being  appropriated. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shifting  control 
and  occasionally  by  ice.  Rating  curve  used  October  1  to  June  10  well  defined 
between  15  and  340  second-feet;  curve  used  July  28  to  September  30  poorly 
defined;  shifting-control  method  used  June  11  to  July  27.  Gage  read  to  half- 
tenths  twice  daily.  Daily  discharge  obtained  by  applying  mean  daily  gage 
height  to  rating  table. 
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Di$ekarge  measuremenU  of  Little  Prickly  Pear  Creek  near  MarysvilUy  MorU.y  during  the 

year  ending  Sept.  SO,  1917. 

[Made  by  W.  A.  Lamb.l 


Date. 


June  2... 
July  28.. 


Dis- 
charge. 


See.^t. 
338 
35.3 


Daily  d%$charge,  in  $ecand-/eel.  of  Little  Prickly  Pear  Creek  near  MarysvilUy  Mont.,  for 
the  year  ehding  Sept.  30,  1917. 


Day. 

Oct. 

Nov. 

Dec 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
16 
16 

16 
16 
16 
16 
16 

18 
16 
16 
16 
10 

15 
16 
16 

n 

13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

10.5 
10.5 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 
10.5 
19.5 

10.5 
10.5 
10.5 

10.5 
10.5 



10.5 
10.6 
10.5 
10.5 
10.5 

10.5 
10.5 

8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8   • 

8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
9 
13 

19 
22 
22 
22 
20 

19 
19 
16 
16 
18 

22 
28 
33 
30 
30 

30 
26 
28 
26 
22 



22 
22 
22 
•  22 
25 

28 
35 
42 
49 
66 

82 
108 
132 
182 
278 

313 
272 
217 
205 
226 

254 
235 
205 
208 
397 

436 
390 
364 
361 
347 
322 

312 
332 
326 
318 
292 

282 
282 
312 
2!A 
354 

330 
288 
256 
218 
248 

255 
267 
244 
233 
219 

205 
193 
186 
177 
162 

155 

ill 

126 
122 

118 
105 
100 
96 
90 

87 
83 
78 
74 
71 

67 
64 
62 
59 
55 

55 
52 
49 
45 
43 

42 
42 
41 

40 
40 

40 
40 
36 
36 
36 
36 

31 
31 
31 
31 
31 

81 
31 
31 
31 
31 

31 
27 
27 
27 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
16 
16 
16 
16 

16 

2 

16 

3 

16 

4 

16 

5 

16 

6... 

16 

7 

13 

S. 

13 

9 

10 

10.« 

10 

11 

10 

12 

10 

13 

10 

U 

10 

15 9 

10 

16. 

10 

17 

10 

R 

10 

19 ..   . 

10 

3D 

10 

21 

10 

22. 

23... 

10 
7.5 

24 

7.5 

25. 

10 

26. 

10 

27 

10 

28. 

10 

29 

10 

30 

10 

31 

Monthly  discharge  of  Little  Prickly  Pear  Creek  near  Marysville,   Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


Month. 

Run-off  in 

Maximuni. 

Minlraum. 

Mean. 

acre-feet. 

October               

19 

13 

10.5 

33 
436 
354 
118 

31 

16 

13 
10.5 

8.0 

8 
22 
122 
36 
16 

7.5 

17.0 
11.3 
8.56 
18.4 

190 

245 
60.7 
25.3 
11.2 

1.060 

Narember 

672 

Dwifmber  . 

526 

April 

1,090 

iilty....::;:::: 

11,700 

lime...                 

14,600 

Jaly 

3,730 

Aogost 

1,560 

fl^ptwnbfir 

666 
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26  SUBFACE  WATER  SUPPLY,  1917,  PABT  VI. 

ZJTTLB  niCKLY  PXAX  CBMEK  VXAS  OAVTOV  CXXBX,  MOHT. 

Location.— In  NW.  J  sec,  9,  T.  12  N.,  R.  5  W.,  near  ford  on  CarbiB  nnch^  below 
moutii  of  Canyon  Creek,  and  li  miles  from  Canyon  Creek  post  office,  in  Lewis 
and  Clark  County. 

Drain AOB  absa. — 180  square  miles  (measured  on  topographic  map). 

Records  available. — ^April  1,  1909,  to  December  31,  1911;  and  April  12,  1913,  to 
September  30, 1917. 

Gage. — Vertical  staff  attached  to  tree  on  right  bank  about  40  feet  above  ford;  gi^ 
installed  June  2, 1917,  at  independent  datum,  to  replace  the  one  washed  out  Kay 
13;  read  by  MelviDe  Carbis. 

Discharge  measurements. — ^Made  by  wading  near  gage,  or  from  wagon  bridge 
300  feet  above  gage. 

Channel  and  control. — Sand  and  gravel;  shifting.    Banks  oveigrown  with  brush. 

Extremes  qt  discharge. — Maximum  discharge  recorded  during  year,  534  second- 
feet  June  3-5;  minimum  stage,  0.50  foot  July  28-31  and  August  3-5  (discharge, 
6.5  second-feet). 

1909-1911  and  1913-1917:  Maximum  stage  recorded,  4.8  feet  May  29,  1913 
(discharge,  665  second-feet);  creek  reported  dry  June  21-28,  July  1-9,  21-22. 
August  1-2,  1910;  July  22-27,  29,  and  31,  1911. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Many  small  ditches  divert  from  the  stream;  low-water  flow  pia^- 
cally  all  appropriated. 

REGLTiATioN . — None . 

Accuracy. — Stage-discharge  relation  permanent  during  year  but  a  phange  of  datum 
was  made  June  2  when  new  gage  was  installed.  Rating  curve  well  defined  be- 
tween 10  and  350  second-feet.    Records  good. 

Ducharge  measurements  oj  LiUU  Prickly  Pear  Creek  near  Canyon  Creek,  MotU.,  during 
the  year  ending  Sept.  SO,  1917, 

[Made  by  W.  A.  L*mb.] 


• 

• 
Date. 

i^. 

Db- 

June  2 .                 .... 

FeeL 
3.64 
.49 

'^Ji- 

July  28 

«.3 
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Daify  dMtargty  in  Htondrfeet,  of  LiUU  Prickly  Pear  Creek  near  Canyon  Creeky  Mont., 
for  the  year  ending  Sept.  SOj  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

M»r. 

JUD0. 

July. 

AiKf. 

Sept. 

1 

34 
42 
46 
46 
43 

42 
51 
51 
51 

40 

46 
42 
42 
42 
38 

34 
34 
42 
42 
46 

51 
51 
51 
42 
33 

34 
43 
51 
51 
51 
42 

42 
42 
46 
46 
51 

51 
46 
42 
51 
51 

51 
46 
42 
42 
38 

38 
34 
34 
34 
27 

30 
30 

r 

27 
34 

34 

38 
38 
42 

38 

42 
42 
34 
34 
3S 

38 
27 

27 
27 
21 

30 
34 
34 
34 
34 

42 
43 
46 
46 
42 

42 

3S 
38 

137 
115 
133 
170 
179 

188 
217 
207 
217 
248 

296 
440 

406 
534 
534 
534 

510 
510 

486 
4f3 
440 

440 
417 
452 
350 
350 

350 
350 
828 
806 
285 

955 
246 
227 
200 

191 

174 
174 
158 
142 
127 

80 
30 

ao 

80 
80 

34 
34 
30 
30 
80 

36 
26 
26 
23 
23 

23 
23 
20 
20 
16 

16 

16 

16 

10.5 

10.5 

8.5 
8.5 
6.5 
6.5 
6.5 
6.5 

8.5 
8.5 
6.5 
6.5 
6.5 

•  8.5 
8.5 
10.5 
10.5 
10.6 

10.5 
10.5 
10.5 
10.5 
13 

13 
13 
13 
16 
16 

16 
16 
16 
30 
30 

23 
23 
23 
23 

20 
20 

16 

1... 

16 

3 

16 

4 

16 

S 

30 

6 

30 

30 

8...     

23 

9 

28 

10 

38 
23 

11 

12 

23 

13 

23 

14 

38 

15 

60 

60 
60 
51 
CO 
122 

137 
137 
123 
107 
122 

122 
137 
137 
122 
122 

23 

16 

23 

17 

23 

IS 

23 

19 ^ 

» -... 

26 
36 

n...         

80 

a 

80 

o 

80 

31 

80 

B 

88 

» : 

46 

27  -- 

46 

fl 

46 

3B 

46 

80 

46 

31 

*t 

ihnthly  discharge  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont,,  for  the  yeta 

ending  Sept.  SO,  1917. 


Mooth. 


Discharge  In  second-feet. 

Miix<Pi""i 

Mtnlmum. 

Mean. 

51 

34 

44.0 

51 

27 

39.7 

46 

21 

36.2 

137 

51 

105 

440 

137 

216 

534 

127 

335 

34 

6.5 

20.8 

23 

6.5 

13.9 

46 

IG 

27.2 

Run-off  in 
acre-feet. 


Oetober 

Nofuaber. ... 
Deeeniber  1-23 
Aprill5^a0.... 
|Uyl.l2. 

JOD* 

July 

Aogoit. 

Septtmber.... 


2,710 
2,360 
1,650 
3,330 
5,140 
19,900 
1,280 
855 
1,620 


8ITK  BIVEB  BASIN. 
VO&TK  TOBK  07  BUV  &IVBK  HXAS  AUeVSTA,  KOHT. 

Location. — In  sec.  36,  T.  22  N.,  R.  9  W.  (unsurveyed),  at  Sun  River  diveraion  dam, 
18  miles  northwest  of  Augusta,  in  Lewis  and  Clark  County. 

Brain AOB  arsa. — Not  measured. 

Rbcobds  available. — January  1, 1916,  to  September  30, 1917,  at  present  site.  From 
August  6,  1889,  to  December  31,  1890,  and  October  31,  1903,  to  December  31, 
1915,  a  station  in  sec.  33,  T.  22  N.,  R.  7  W.,  at  the  Henningson  ranch,  8  miles 
downstream  from  present  site.  The  flow  is  practically  the  same  at  both  XKonts, 
there  being  no  large  intervening  tributaries  entering  and  no  diversiQiis. 
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Gaqb. — ^A  sloping  staff  gage  on  right  abutment  of  the  Sun  River  diversion  dam; 
read  twice  daily  by  employees  of  United  States  Reclamation  Service.  From 
October  31,  1903,  to  December  31,  1915,  an  overhanging  chain  gage  was  on  lett 
bank  below  ranch  buildings  of  the  Henningson  Co.  From  August  5^  1889,  to 
December  31,  1890,  the  gage  was  also  near  this  point 

DiscHAROB  MEA8UBEMENT8. — ^Made  from  footbridge  at  siphon  half  a  mile  below  gtge. 

Channel  and  control. — Control  is  crest  of  Sun  River  diversion  dam — a  concrete  struc. 
tare  with  an  arch  section  153.3  feet  long,  and  a  gravity  section  59.2  feet  long,  sepa- 
rated by  a  pier. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  8.2  feet  at  6  p.  m. 
May  25  (discharge,  18,700  second-feet);  minimum  stage  recorded,  0.23  foot  Apfil2 
(dischaigc,  64  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice  during  year. 

Diversions. — None. 

Regulation  . — None. 

Accuracy. — Stage-dischaige  relation  permanent.  Rating  curve  well  defined.  Gage 
read  to  hundredths  twice  daily.  Daily  dischaigd  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.     Records  good. 

The  foUpwing  discharge  measurement  was  made  by  W,  A.  Lamb: 
May  13, 1917:  Gage  height,  2.92  feet;  discharge,  3,380  recond-feet. 

Daily  discharge ,  in  second-feet ^  of  North  Fork  of  Sun  River  near  Augusta,  lioni.ffbr  the 

year  ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

4C1 
461 
461 
461 
401 

461 
416 
416 
416 
372 

372 
372 
372 
372 
372 

372 
372 
372 
372 
372 

372 
372 
372 
372 
372 

372 
372 
372 
372 
372 
372 

372 
372 
372 
372 
332 

332 
332 
332 
372 
372 

372 

372 
372 
372 
372 

372 
372 
872 
372 
372 

372 
372 
372 
372 
372 

332 
332 
332 

3.i2 
332 



333 
332 
332 
291 
201 

291 
217 
254 
254 
254 

291 
291 
291 
291 
254 

254 
254 
254 
254 
254 

251 
291 
291 
291 
254 

254 
254 
354 
217 
217 
,17 

217 
217 
217 
217 
217 

217 
1S4 
184 
184 
217 

217 
217 
217 
217 
217 

184 
184 
184 
217 
217 

217 
217 
184 
217 
217 

217 
217 
217 

181 
184 

184 

217 
217 
217 
217 
217 

217 
217 
254 
254 
254 

254 
254 
291 
291 
354 

254 
2&4 
254 
217 
217 

217 
217 
184 
l»l 
184 

181 
184 
217 

184 
184 
184 
184 
184 

152 
152 
184 
184 
152 

152 
152 
152 
152 
152 

152 
184 
184 
152 
153 

124 
124 
121 
124 
124 

107 
107 
124 
152 
152 
152 

134 
M 
113 
132 
152 

152 
184 
217 
291 
391 

333 
373 
373 

391 
391 

291 
254 
%'A 
254 
291 

291 
332 
332 
333 
332 

332 
332 
372 
372 
291 

254 
354 
291 
333 
373 

461 

657 

944 

1,320 

1,760 

3,340 
8,230 
3,660 
5,350 
6,800 

8,650 
4;  890 
4,120 
4,020 
4,670 

4,670 
4,030 
4,120 
3,830 
12,500 

16,500 
8.930 
7,700 
8,240 
0,000 
4,890 

4,610    8,780 
5,000  '  8.020 

835 
667 
538 
638 
509 

461 
443 

461 
416 
416 

373 
373 
356 
333 
383 

609 

509 
490 
391 
391 

354 
217 
317 
317 
217 

'l84 
184 
184 
184 
184 
304 

9M 

2 

3M 

3 

4,270 
4,030 
3,720 

8,820 
4,940 
6,300 
9.210 
7,830 

5,700 
4,450 
3,930 
4,230 
5,830 

7,900 
9,790 
8.650 
7,570 
7,000 

6,680 
6,870 
5.300 
.%350 
4,890 

4,890 
4,630 
4,710 
5,000 
4,330 

4,330 
4,190 

4;ooo 

4,060 
8,980 
3,520 
8,310 
3,330 

3,960 
2,600 
3,420 
2,080 
1,900 

1,710 
1  680 
1,530 
1,430 
1,330 

1,330 

1,100 

'980 

944 

871 

813 
756 
713 
650 
756 
835 

184 

4 

1S4 

5 

184 

6 

184 

7           

872 

g 

872 

0        

872 

10 

ISS 

11 

152 

12 

152 

13 

1S2 

14     

lis 

15               

U2 

If,               

IS 

17 

117 

18 

107 

19 

107 

20            

% 

21 

% 

22 

96 

23 

96 

24 

172 

25 

158 

20 

152 

27 

124 

28 

197 

29 

107 

30 

107 

31 
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2d 


Montkiff  dUcharge  of  North  Fork  of  Sun  River  near  Augruta,  Mont.,  /or  the  year  ending 

SepU  SO,  1917. 


Month. 


DiBoharge  in  sacond-faet. 


Mazfmuin.  Mlntnuiin.      Mean. 


Riuw>ff  in 
Bcro-fect. 


October 

Novonber 

December 

Jannaiy. 

February 

March. 

fc::::::: 

June 

July 

Aogost 

Spptember 

The  year 


461 

372 

S32 

217 

391 

IM 

372 

15,500 

9,790 

4,230 

825 

372 


372 
832 
217 
184 
184 
107 

64 
254 
3,730 
659 
184 

96 


393 

360 

269 

306 

228 

153 

268 

4,340 

5,680 

2,180 

363 

165 


15,500 


64 


1,230 


24,200 
21,400 
16,600 
12,700 
12,700 
9,410 
15,900 
367,000 

3as,ooo 

134,000 
22,300 
9,820 


884,000 


BW  &IVSB  AT  FOKT  SHAW.  MOITT. 

Location.— In  8W.  J  aec.  1,  T.  20  N.,  R.  2  W.,  at  highway  bridge  at  Fort  Shaw,  Cas- 
cade County. 

Draikaok  arba. — ^Not  measured. 

Records  available. — ^May  16, 1912,  to  September  30, 1917,  A  station  on  Sim  River 
at  Sun  River,  maintained  July  31,  1905,  to  December  31,  1912,  gave  records  for 
practically  the  same  drainage  area. 

6 AGS. — Chain  gage  at  highway  bridge  read  since  November  24,  1916,  by  C.  G.  Peter- 
son, an  employee  of  the  United  States  Reclamation  Service;  stage  prior  to  Sep- 
tember 1,  1913,  measured  by  standard  chain  gage  fastened  to  footbridge  near 
ri^t  bank  and  1,000  feet  downstream.  Staff  gage  September  1, 1913,  to  Novem- 
ber 23,  1916,  on  rig^t  bank  400  feet  above  highway  bridge.  The  three  gages 
referred  to  different  datums. 

Discharge  measurements. — Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  rock;  fairly  permanent; 
shifting  only  at  extremely  hig^  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  13.3  feet  at  10.15 
a.  m.  May  26  (discharge,  17,600  second-feet);  minimum  stage  recorded,  4.70  feet 
December  5  (discharge,  265  second-feet);  lower  minimum  probably  occurred 
during  frozen  season. 

1906-1917:  Maximum  stage  recorded,  13.4  feet  June  7,  1908  (discharge,  18,400 
second-feet);  minimum  stage  recorded  at  Sim  River,  1.3  feet  September  14, 1906 
(dischaige,  47  second-feet);  at  Fort  Shaw,  1.65  feet  August  5,  6,  and  8, 1914  (dis- 
charge, 95  second-feet).  The  hi^-stage  discharge  at  Fort  Shaw  and  Sun  River 
is  practically  the  same  but  at  low  stages  the  operation  of  Sim  River  canal  (capacity 
about  50  second-feet),  which  takes  out  between  the  stations,  may  cause  a  material 
difference. 

IcB. — Stage-discharge  relation  affected  by  ice  November  12-18,  28,  and  December  5. 
Flow  estimated  for  first  period,  and  interpolated  for  others.  Gage-height  record 
continuous  but  dischaige  not  computed  December  10  to  March  31. 

DivEBSioNS. — Adjudicated  ri^ts  for  diverting  248  second-feet  from  Sun  River  direct 
and  664  second-feet  from  tributaries  above  this  station.  In  addition,  the  Fort 
Shaw  canal  of  the  United  States  Reclamation  Service  takes  out  about  200  second- 
feet  during  irrigation  season. 

Regulation. — ^Willow  Creek  reeervior  has  a  capacity  of  84,200  acre-feet. 

Accuracy. — Rating  curve  well  defined  below  1,500  second-feet;  used  October  1  to 
December  9,  except  during  ice-affected  period.  Curve  fairly  well  defined  between 
470  and  8,760  second-feet;  used  April  1  to  September  30.  Gage  read  to  half- 
tenths  twice  daily.  Daily  discharge  obtained  by  applying  mean  daily  gage  height 
to  rating  table.    Open-water  records  good ;  records  for  periods  of  ice  effect  fair. 
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DiBdtarge  mecauremmts  of  Sun  River  at  Fort  Shaw,  MonL,  during  the  year  ending  Sejii. 

SO,  1917. 

(ICadebyW.A.  Lamb.] 


Date. 

hS^t. 

Dis- 
charge. 

Date. 

lldgSt. 

Di». 
charge. 

Date. 

heigu. 

Dli. 
dMige. 

Nov  «     .. 

Feet. 
1.70 
7.45 
7.89 

4,520 
5,510 

Tnnfk  7 

Feet. 
8.10 
9.50 
7.44 

5,io6 

8,790 
4,230 

July   24 

a3it.i7 

FeeL 
6,21 
4.45 

Sec4t 

May  13 

19 

July    3 

451 

» ..:  : 

Note.— Oage  height  for  measurement  of  Nov.  6,  from  old  staff  gage  400  feet  above  present  diain  gaia 
Later  measurements  referred  to  chain  gage. 

Daily  dxaaharge,  in  second-feet,  of  Sun  River  at  Fort  Shaw,  MonL,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Apr. 


May. 

June. 

July. 

Aug. 

853 

7,490 

4,180 

680 

852 

6,960 

4,080 

540 

800 

6,230 

4,180 

430 

800 

5,700 

4;  180 

403 

890 

5,890 

4,180 

492 

890 

5,080 

4,180 

460 

1,080 

5600 

•3980 

450 

1,4«0 

6  760 

3,780 

492 

1,810 

S;^ 

8,480 

505 

2,130 

3,390 

515 

2,650 

8,120 

3,200 

540 

3,390 

6,650 

2830 

540 

4.280 

6,500 

2,650 

492 

5,500 

6,280 

2,300 

470 

6,060 

6,120 

1,970 

450 

7,910 

7,800 

1,970 

540 

6,340 

9,420 

1,740 

592 

4,960 

9,420 

1,660 

515 

4,680 

8330 

1,460 

450 

6,180 

7,700 

i;390 

372 

6,120 

7,380 

1,160 

372 

5,390 

6,660 

970 

372 

4,780 

6,120 

970 

390 

4,380 

5,810 

890 

372 

8,760 

5,700 

890 

372 

15,400 

5,280 

745 

372 

11,000 

4980 

712 

390 

9,640 

5,080 

620 

410 

11,000 

5080 

6.-0 

410 

8,640 

4,780 

540 

430 

7,490 

620 

410 

Sq)t 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
C8. 
29. 
30. 
31. 


986 

1,050 

986 

782 

652 

782 
986 
965 
918 

860 
716 
652 
690 
590 

690 
590 
690 
690 
690 

690 
590 
690 
590 
590 

590 
590 
590 
690 
690 
690 


590 
690 
690 
690 
690 

590 
690 
590 
590 
690 


690 
690 
590 

690 
715 
662 
590 
690 

590 
690 
474 
690 
366 

474 

365 
478 
590 
474 


365 
365 
365 
365 
365 

365 

366 
366 
265 


852 
745 
650 
620 
852 

1,060 
815 
815 
890 
815 

680 
780 
815 
745 
712 


620 
650 
650 
712 

890 
930 
930 
1.110 
970 

970 

1,060 

1,0.-0 

890 

890 


410 
410 
410 
410 
410 

410 
450 
540 
450 
410 

410 
100 
375 
430 
410 

410 
410 
430 
450 
442 

443 
453 

450 
59 
S» 

510 
492 
484 
484 
ATQ 


Monthly  discharge  of  Sun  River  at  Fort  Shaw,  Mont,,  for  the  year  ending  SepL  SO,  1911 


Month. 


Discharge  in  second-feet. 


Maximum.  Mlnlmam.     Mean. 


RoD^iff  is 
acre-feet. 


October 

November... 
December  1-9 

April 

May 

June 

July 

August 

September... 


1,060 
715 
366 

1,110 
16,400 

9,420 

4,180 
680 
638 


590 

7QB 

365 

566 

266 

354 

620 

837 

852 

5,020 

4,780 

6600 

540 

2,340 

372 

463 

373 

450 

43,500 

33,^ 
6330 

49  300 
309,000 
383,000 
138.000 

36,800 


Digitized  by 


Google 


SUN  BTVEB  BASIN. 
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WILLOW  O&BSS  mCAB  AUQVBTA,  MOHT. 

Location.— In  NW.  i  SW.  J  sec.  26,  T.  21  N.,  R.  7  W.,  at  Clark  Co.'s  ranch,  just  below 
mouth  of  Little  Willow  Creek  and  7  milee  northwest  of  Augusta,  in  Lewis  and 
Clark  County. 

Drainage  area. — Not  measured. 

Rbcords  available.— June  8, 1905,  to  May  14, 1911;  April  1, 1912,  to  September  30, 
1917. 

Gage  .—Chain  gage  on  right  bank,  300  feet  back  of  Thomas  Clark's  house;  read  by 
ThomaJB  Clark. 

Discharge  measurements.— Hade  by  wading  or  from  bridge  1,000  feet  below  gage. 

Channel  and  control. — ^An  old  dam  of  timber  and  rock  20  feet  below  gage  forms  the 
principal  control;  shifts  slightly  at  long  intervals. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  5.88  feet  June  6 
(discharge,  390  second-feet);  water  over  gage  May  25  to  June  4  (di^chaige  not 
determined);  minimum  (dischaige,  13  second-feet)  February  23  to  March  5  and 
March  18-25. 

1905-1917:  Maximum  stage  recorded,  10.8  feet  June  23,  1910  (dischaige,  1,150 
second-feet);  minimum  stage,  dry  July  17, 4910. 

Ice. — Probably  no  ice  forms  at  this  station,  as  a  large  spring  enters  the  creek  just  above 
gage,  but  winter  flow  should  be  used  with  caution. 

Diversions. — Adjudicated  water  rights  above  station  amoimt  to  36.2  second-feet  from 
^llow  Creek  and  42.26  second-feet  from  tributaries.  The  United  States  Reclama- 
tion Service  has  an  old  right  of  2.1  second-feet  and  has  also  filed  on  the  total  flow 
of  the  creek,  subject  to  prior  appropriations.  No  water  diverted  from  Willow 
Creek  proper  below  station,  the  amount  used  by  the  United  States  Reclamation 
Service  being  diverted  from  Sun  River  below  mouth  of  Willow  Creek. 

Regulations. — Nohe.  Willow  Creek  dam,  2  miles  below  station,  forms  a  reservoir 
with  a  capacity  of  84,320  acre-feet,  for  use  on  Fort  Shaw  unit  of  Sun  River  project. 
In  addition  to  flow  of  Willow  Creek,  water  will  be  diverted  from  North  Fork  of 
Sim  River  for  storage  in  this  reservoir. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  occasional  shifts 
of  control,  usually  at  high  stage.  Rating  curve  used  October  1  to  November  15 
and  March  28  to  May  24  well  defined  between  25  and  700  second-feet;  curve  used 
June  5  to  September  30  fairly  well  defined  between  20  and  250  second- 
feet.  Gage  read  to  half-tenths  once  daily;  occasionally  twice  daily.  Daily  dis- 
charge ascertained  by  applying  daily  gage  height  to  rating  table.    Records  fair. 

Diteharge  meamtremenU  of  Willow  Creek  near  Augusta,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 

[Made  by  W.  A.  Lamb.] 


Date. 


May  13.. 
Jane  19.. 


Gage 
height. 


Fed. 
4.55 
4.13 


DI0. 
charge. 


Scc.-ft. 
275 
200 


Pate. 


July  25.. 
Sept.  18. 


Gaee 

height. 


Feet. 
1.58 
.96 


Dis- 
charge. 


See.-ft. 
44.4 
17.5 
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SUBFACE  WATER  SUPPLY,  1917,  PART  VI. 


Monthly  disduarge  of  South  Fork  of  Sun  River  at  Auguita,  Mont.,  for  the  year  endmg 

Sept.  SO,  1917. 


Month. 

Discbarge  in  second-feet. 

Run-in 

Ifudmnm. 

Minimum. 

Meen. 

acre-feet 

October 

142 

114 

111 

1,1» 

286 

2,210 

1,500 

870 

76 

118 

66 
63 
63 
44 
M 
170 
880 
76 
30 
88 

99.0 
99.0 
88.2 
862 

180 

965 

718 

179 
49.8 
48,7 

6,000 

November 

lino 

December  1-14 

2,310 

Mftr<^  2-'i-3i 

t(m 

ApriL 

7740 

wSyn::::::::::::::::::::::::;::::::::::::::::::::::::::: 

59,300 

jmiQ 

42,700 

July 

11,000 

August r  r  ..,,... 

3,00) 

Beptember 

21900 

MABIAS  BIVBB  BASIN. 
TWO  MBDZOIHX  RXVBR  AT  FAMILY,  MOHT. 

Location.— In  NE,  }  sec.  2,  T.  31  N.,  R,  9  W.,  at  Hdy  Family  Miarion,  in  Teton 
County,  16  miles  southeast  of  Browning  and  6  miles  above  mouth  of  Badger 
Greek,  the  nearest  tributary. 

Drainaob  area. — 368  square  miles. 

Records  available. — April,  1907,  to  September  30, 1917. 

Gaoe. — Overhanging  chain  gage  installed  July  15,  1916,  on  left  bank  about  150  feet 
below  bam  belonging  to  Holy  Family  Mission;  read  twice  daily  by  John  Gobert 
Temporary  staff  gage  used  May  4  to  July  7, 1917,  on  account  of  high  water.  Datum 
of  (»iginal  gage,  which  was  at  same  site  as  present  gage,  was  lowered  0.95  foot 
July  21,  1908.  Original  chain  gage  and  bench  marks  were  destroyed  by  flood  of 
June  2,  1913,  and  on  June  10  a  staff  gage  was  installed  at  a  different  datum  on 
left  bank  about  125  feet  above  site  of  chain  gage.  On  July  23,  1913,  this  staff 
gage  was  removed  to  site  of  chain  gage  and  was  set  to  read  1.85  feet  higjier  than 
staff  gage  installed  June  10.  Overhanging  chain  gage,  installed  September  18, 
1913,  was  set  to  read  1  foot  higher  than  staff  gage  installed  July  23,  1913,  and 
read  to  May  7, 1916,  when  destroyed  by  flood.  Temporary  gages  at  independent 
datum  read  ^y  16  to  July  15, 1916,  when  present  gage  was  installed. 

DiBCHAROE  MEASUREMENTS. — ^Mado  by  wadiug  near  gage  or  from  old  wagon  bridge 
3  miles  above  mission. 

Channel  and  control. — Composed  of  gravel;  shifting.  Banks  hig^  and  not  sub- 
ject to  overflow  except  at  extceme  floods. 

Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  7.6&  feet  June  8 
(discharge  5,020  second-feet);  minimnm  stage  recorded,  2.50  feet  August  23-25, 
September  14-16,  18,  20  (discharge,  24  second-feet). 

1907-1917:  Maximum  stage  recorded,  8.15  feet  June  9,  1909  (discharge,  7,600 
second-feet);  undoubtedly  higher  in  June,  1908,  but  no  record  available,  as  gage 
was  washed  out;  minimum  stage  recorded,  1.3  feet  January  12  to  March  8,  1906 
(discharge,  17  second-feet). 

Ice.— Stage-discharge  relation  seriously  affected  by  ice.  Gage-heig}it  record  coo- 
tinuous;  flow  estimated  January  1, 11, 12, 19,  21-23,  28-81,  February  1,  2, 18-28| 
March  1-5. 

Diversions.— Water  diverted  about  2  miles  above  gage  by  ditch  which  supi^ieB  100 
acres  on  farm  at  the  Holy  Family  Mission.  From  May  14  to  October  24,  a  total 
diversion  of  13,500  acre-feet  was  made  by  the  United  States  Reclamation  Service 
above  the  station  to  irrigate  lands  near  Seville  on  the  Blackfeet  Indian  Reserva- 
tion. 
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RiouiATioN. — ^None. 

AocuRACT. — Stage-discharge  relation  changed  by  high  water  occurring  in  May  and 
June.  Rating  curve  used  until  May  10,  fairly  well  defined  below  1,100  second- 
feet;  curve  used  May  11  to  September  30  well  defined  between  20  and  3,200 
second-feet.  Gage  read  twice  daily  to  hundredths.  Gage  heights  apparently 
in  errcH*  and  discharge  estimated  July  2-8;  discharge  interpolated  July  18  and  19. 
Rectntls  good. 

DMarge  measuremenU  of  Two  Medicine  River  near  Family ,  Mont.f  during  the  year 

ending  Sept  SO^  1917. 


Date. 

Madeby- 

Gage 

Die- 
charge. 

Date. 

Made  by— 

bSX. 

Die. 
charge. 

Mtr.    6 

A.H.Tiitt]e 

Feet. 
3.28 
0.35 
5.00 
4.03 

atc.-ft. 

73 

3,240 

2,260 

1250 

July  23 
Aug.  22 
Sept.  10 

W.A.Lamb 

Feet. 
3.50 
2.55 
3.47 

"'A*- 

Miy  15 

Jane  10 
July    1 

W.  A .  T^iinb 

do 

do 

30.0 

do. 

do. 

23.8 

Non.— Measurements  of  May  15,  June  10,  and  July  1  made  from  highway  bridge  8  miles  above  gage; 
ottaert  by  wadbig  near  gage. 

Daily  diicharge,  in  ieeond-feet,  of  Two  Medicine  River  at  Family,  Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


D»y. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

100 
100 
140 
149 
140 

140 
140 
160 
128 
128 

128 
128 
128 
128 
138 

138 
138 
128 
149 
149 

149 
149 
149 
149 
138 

138 
138 
201 
471 
471 
197 

184 
149 
197 
250 
225 

172 
149 
197 
197 
197 

173 
149 
149 
100 
84 

04 
128 
109 
149 
172 

100 
100 
149 
113 
100 

138 
109 
109 
77 
109 

92 
149 
124 
109 
109 

118 
149 
84 
84 
100 

92 

109 
92 

84 
84 

80 
128 
100 
109 
109 

^g 

02 
77 
128 

109 
109 
92 

58 
77 
77 

77 
77 
04 
70 
70 

70 
04 
77 
77 
77 

75 
72 
70 
70 
70 

70 
70 
77 
77 
77 

77 
77 
77 
77 
77 

70 
77 
75 
70 
70 
70 

70 
07 
07 
77 
80 

80 
77 
84 
84 
92 

92 
92 
92 
92 
92 

92 
77 

75 
76 
70 
70 
77 

77 
77 
84 
77 
70 

77 
77 
04 
70 
04 

70 
70 
70 
70 
70 

70 
70 
70 
70 

58 

58 
04 
77 
77 
70 
04 

77 
109 

77 
118 
128 

194 
225 
250 
274 
352 

310 
420 
373 
430 
330 

350 
335 
335 
197 
325 

330 
520 
498 
530 
530 

471 
373 
374 
374 
274 

350 
274 
330 
620 
440 

078 
1,010 
1,320 
1  530 
1,700 

3,000 
i;700 
3,120 
3,240 
3,570 

4,740 
2,000 
2,350 
2,230 
2,110 

3,350 
3,110 
3,110 
3,110 
3,790 

3,000 
3,130 
3,180 
3,340 
3,730 
3,530 

3,330 
3,860 
3,480 
3,110 
3,170 

3,170 
3,410 
5,030 
3,040 
3,380 

3,180 
3,360 
3,390 
3,170 
3,110 

3,120 
3,050 
3,050 
3,790 
2,530 

2,230 
1,870 
1,990 
1,700 
1,700 

1,700 
1,540 
1  430 
1220 
1,380 

1,220 
1,150 

970 
1,000 

940 

950 
030 
910 
818 
818 

807 
769 
720 
576 
576 

491 
454 

441 
428 
410 

333 
305 
271 
220 
172 

144 
144 
144 
144 
132 
120 

110 
90 
90 
99 
90 

80 
90 
99 
80 
80 

80 
72 
03 
48 
42 

35 
35 
85 
30 
85 

35 
80 
24 
34 
34 

30 
30 
85 
30 
35 
85 

42 

2 

30 

3 

35 

4 

30 

5... 

85 

6.... 

7 

35 
80 

8 

35 

9 

35 

10 

35 

11 

36 

12 

30 

13 

30 

14 

34 

U 

34 

16 

34 

17 

30 

IS 

34 

19 

30 

20 

34 

21 

30 

22 

30 

23 :.. 

30 

21 

30 

25...  . 

50 

26 

48 

27 ':';•" 

48 

28 ;.. 

43 

29 

42 

3D :.:.; 

35 

31 

Digitized  by 


Google 


86 


SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


Monthly  discharge  of  T%do  Medtciru  River  at  FamUy,  Mont,,  for  the  year  ending  Sept. 

SO,  1917. 


Month 

Disdiarse  in  second-feet. 

RanH>ffin 

%ti».TfHt\npn. 

■rliiiH^HflU, 

Mean. 

acre-feet. 

October 

471 
256 
172 

n 

92 

84 

626 

4,740 

5,020 

1,220 

110 

1                M 

128 
64 
58 
64 
67 
58 
77 

256 
1,220 

120 
24 
24 

170 

148 

102 
73.2 
70.7 
71.4 

296 
2.100 
2^400 

567 
55.3 
33.6 

10,400 

8^00 

December 

January 

February 

March... 

April 

17^000 

1^::::::::::. .::.:::.: : 

129,100 

June 

143,000 

July         

34^900 

Septembisr!!!!!!!!!!!!!!!!!!!^ !'!!!!!!!!!!!! "!!!!!!!!!!! 

2,000 

The  year 

'           5,020 

1 

24 

500 

369,000 

MARIAS  RIVBR  HEAR  SHELBY,  MOITT. 

Location. — In  sec.  20,  T.  31 N.,  R.  2  W.,  at  highway  bridge  near  James  A.  Johnflone 
ranch,  7  miles  south  of  Shelby,  in  Toole  County. 

Drainaob  area. — ^2,610  square  miles. 

Records  available. — ^April  4, 1902,  to  January  12, 1908;  April  23, 1911,  to  September 
30. 1917. 

Gaoe. — Chain  gage  on  downstream  side  o(  bridge.  April  4, 1902,  to  January  12, 1908, 
chain  gage  on  highway  bridge,  100  feet  below  present  bridge;  during  1911  and  1912 
Bristol  water-stage  recorder;  all  gages  at  practically  the  same  datum.  Gage  resd 
by  G.  J.  Moser  to  November  18, 1916,  and  by  Emma  Moser  April  4,  to  September 
30. 

Discharge  hbasurbmbnts. — ^Made  from  downstream  side  of  highway  bridge. 

Channel  and  control. — Bed  composed  of  gravel  and  boulders;  control  shifts.  Left 
bank  steep  and  high ;  not  subject  to  overflow.  Right  bank  gently  sloping;  subject 
to  overflow  at  extreme  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  8.4  feet  May  31 
(discharge,  10,000  second-feet);  minimum  stage  recorded,  2.4  feet  September  17-21 
(discharge,  274  second-feet). 

1902-1907  and  1911-1917:  Maximum  stage  recorded,  14.9  feet  June  24,  1907 
(disdharge,  29,500  second-feet) ;  minimum  stage  recorded,  1.7  feet  November  16-20, 
1904  (discharge,  150  second-feet). 

loB. — Stage-diBcharge  relation  affected  by  ice  November  15-18  and  April  4-6;  obee^ 
vations  discontinued  November  19  to  April  3. 

Diversions.— The  Valier-Montana  Land  &  Water  Co.*s  Carey  project  and  the  Black- 
feet  project  of  United  States  Reclamation  Service  divert  water  above  this  station; 
also  a  number  of  smaller  private  diversions. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shift  of  control  ind 
by  ice.  Rating  ciu've  used  October  1  to  November  14  Mrly  well  defined;  shift- 
ing-control method  used  April  7  to  May  31;  curve  used  June  1  to  September  90 
well  defined  between  350  and  10,000  second-feet.  Gage  read  to  tenths  (occi- 
sionally  to  half-tenths)  once  daily.  Daily  discharge  ascertained  by  applying 
daily  gage  height  to  rating  table.  Records  October  1  to  November  14,  faur; 
April  7  to  May  31,  poor;  June  1  to  September  30,  good. 
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Ditdiarge  meaturemenU  of  Marias  River  near  Shelbii,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

hfii%*t. 

charge. 

Apr.  17 
Jane  13 

W.  A.  T^Hn^                                            

FtH, 
3.46 
7.86 
3.64 

aee.'ft. 
853 

....  do 

8.680 

Sflpl.14 

C.8.  Hddel 

370 

DaUy  discharge,  in  second-feet,  of  Marias  River  near  Shelby,  Mont.,  for  the  year  ending 

Sept.  30,  1917. 


Day. 


Oct. 


Nov. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


8.. 
9.. 
W.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
».. 

a.. 

22.. 
23.. 
24.. 
25.. 

36.. 
27.. 
38.. 
29.. 
30.. 
31.. 


650 
605 
640 
686 
733 

778 
834 
870 
780 
780 

700 
7a) 
700 
700 
633 

700 
620 
630 
620 
630 

410 
620 
620 
700 
700 

623 
620 
62J 
63) 
631 
700 


780 
TOO 
620 
700 
620 

700 
620 
550 
480 
550 

480 
410 
350 
410 


1,370 
3,830 
3,340 
3,870 

3,430 
1,050 
1,480 
1,590 
1,340 

1,090 
850 
876 
900 
836 

900 

900 

900 

1,700 

1,700 

1,630 
1,550 
1,480 
1,340 
1,200 


1,060 
1,260 
1,480 
1,480 
1,660 

1,830 
3,360 
3,700 
3,130 
4,530 

4,670 
4,390 
6,370 
7,080 
6,310 

6,310 
6,350 
6,650 
4,050 
6,350 

6,070 
5,790 
5,610 
5,370 
5,930 

0,930 
7,080 
7,230 
6,930 
8,460 
10,000 


7,340 
7,580 
6,630 
5,330 
7,580 

7,340 
4,030 
5,910 
6,680 
6,730 

6,780 
8,830 
7,340 
6,680 
6,230 

6,800 
6,140 
7,340 
7,340 
6,380 

6,380 
5,680 
5,330 
4,610 
4,610 

6,860 
3,100 
4,320 
3,850 
3,330 


3,330 
3,500 
3,160 
3,160 
3,700 

3,700 
3,700 
3,330 
3,160 
3,160 

3,000 
3,160 
1,780 
3,030 
1,160 

1,340 
1,160 

980 
1,030 

980 

1,060 

1,160 

896 

740 

816 

7«) 
816 

740 
668 
668 
740 


668 
668 
668 
600 
600 

686 
636 
476 
600 
536 

600 
536 
476 
430 
368 


330 
636 
430 
476 

430 
368 
430 
368 
330 

420 
368 
368 
430 
476 
600 


600 
600 
610 
430 
476 

368 
430 
430 
368 
368 

368 
330 
330 
330 


330 
374 
374 
374 
374 

274 
330 
330 
368 
476 

476 
430 
368 
330 


NoTS.— fitage-diacharge  relation  affected  by  ice  Nov.  15-18  and  Apr.  4-6.    Gage  not  read  Nov.  19  to  Apr. 
3;  abo  Oct.  1-7,  Apr.  6, 9-13, 15, 16, 18,  36,  27,  39,  30,  May  5,  7,  8,  21,  June  10, 11,  Sept.  8  and  19. 

Uonthly  discharge  of  Marias  River  near  Shelby,  Mont,,  for  the  year  ending  Sept.  30, 1917, 


Month. 


Discharge  in  seccmd-feet. 


Maximum.  Minimum.     Mean. 


Run-off  in 
acre-feet. 


October 

November  1-14 

^.'^.::::: 

June 

Jnly 

August.  .  • 
September..".! 


870 

780 

3,830 

10,000 

8,830 

3,500 

668 

600 


410 
350 
835 
1,060 
3,160 
668 
330 
374 


667 

569 

1,580 

4,960 

6,930 

1,830 

483 

877 


41,000 
23,700 
75,300 
305,000 
353,000 
113,000 
39,600 
33,400 
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BADOSR  GREEK  VEAR  FAMILY,  MOVT. 

Location.— In  NE.  i  sec.  19,  T.  31  N.,  R.  8  W.,  near. road  crosBing  4  miles  east  d 
Family,  in  Teton  County. 

Drainaob  area.-~241  square  miles  (revised);  measured  on  topogm^hic  maps. 

Records  available.— April  20, 1907,  to  September  30, 1917. 

Gaob.— €hain  gage  read  October  1-31, 1916,  by  O.  J.  Racine,  and  June  1,  to  September 
30,  by  Joe  Trombley.  April  1,  to  May  31,  by  Aaron  Racine.  Hie  original  staff 
gage  established  April  20,  1907,  and  bench  marks  were  washed  out  in  the  flood 
of  June,  1908.  New  chain  gage  was  established  July  22, 1908,  400  feet  &rther 
upstream  at  a  different  datum.  Thisgage  was  washed  out  May  25, 1909,  and  a  new 
gage  reset  at  different  datum  on  the  right  bank,  400  feet  below  the  old  Piogan 
Misdon  crossing. 

DiscHAROB  MBA8URBMBNT8. — Made  from  a  cable  4  miles  above  the  gage  or  by  wading 
at  ford. 

Channb^  and  control. — Shifting;  two  channels  at  medium  and  low  stages;  several 
channels  at  high  stage.    Banks  low  and  subject  to  overflow  above  gage. 

Extremes  ov  discharge. —^Maximum  stage  recorded  during  the  year,  6.30  feet  at 
9  a.  m.,  June  12  (discharge,  1,910  second-feet);  minimum  stage  recorded,  4.15 
feet  at  6  p.  m.,  April  18  (dischBige,  122  second-feet). 

1907-1917:  Maximum  stage  recorded  is  that  of  June  12,  1917;  minimum  stage 
recorded,  3.45  feet  September  25,  28, 30, 1914  (discharge,  92  second-feet);  records 
for  open-water  season  only;  mean  dischaige  for  February,  1911,  estimated  at 
25  second-feet. 

Ice. — Observations  discontinued  during  winter. 

Diversions. — United  States  Reclamation  Services  proposes  to  divert  the  natural 
flow  of  Badger  Creek  to  irrigate  land  in  the  eastern  part  of  Blackfeei  Indian 
Reservation  north  of  Birch  Creek.  A  small  amount  of  water  was  diveited  in 
1917  above  gage. 

Regulation  .—None. 

Accuracy. — Stage-discharge  relation  changed  June  10-19.  Gage  heists  October  1-31 
are  the  mean  of  two  readings  daily  to  half -tenths;  June  1  to  September  30  are 
the  mean  of  two  readings  daily  to  nearest  tenth.  Records  considered  fair.  Daily 
dischaige  October  1-31,  April  14-20,  and  May  30  to  June  9  are  determined  from 
a  rating  curve  well  defined  between  160  and  1,600  second-feet;  June  10-19  deter- 
mined by  indirect  method  for  shifting  control;  June  20  to  September  30  deter- 
mined from  a  rating  curve  well  defined  between  140  and  800  second-feet.  Becoids 
good  after  June  20;  previous  to  that,  fair. 

Discharge  meaturemenU  of  Badger  Creek  near  Family,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 

[MadebyW.A.  Lunb.] 


Date. 

bdS^t. 

Dis- 
charge. 

Date. 

betgETt. 

Di»- 
oharge. 

Date. 

bei^ 

Db- 

Hay  16 

Feet. 
0.02 
5.43 

See.-ft. 
788 

July  as 

Feet. 
4.70 
4.83 

1«7 

Sept.  16 

Act 
4.81 

'^1» 

July    1 

Aug.  23 

NOTX.— Measurement  May  15  made  partly  by  wadJng  and  partly  by  floats;  soundlngB  from  meanre- 
ment  of  July  33.   Measurement  July  1  made  1  mile  above  gage.    Other  r  '  "        ^*~" 

at  gage. 
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DaSy  diickar^,  in  iecond-feetj  of  Badger  Creek  near  Family,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


I>ay. 

Oct. 

Nov. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

8cV. 

■ 

375 
275 

as5 

216 
189 

^ 

180 
189 
202 

180 
180 
180 
180 
202 

180 
180 
180 
180 
180 

180 
180 
180 
202 
202 

202 
180 
189 
180 
202 
180 

i,aoo 

1480 
1  240 
1,120 
1,120 

1,180 
1480 
1  740 
1.010 
1,680 

1,480 
1220 
1,030 
050 
1,220 

1,490 
1,660 
1580 
1320 
i;i80 

1,120 

1,020 

070 

925 

925 

880 
880 
800 
840 
762 

726 
726 
655 
726 
655 

600 
655 
620 
585 
585 

554 

522 
522 
460 
431 

402 
402 
850 
850 
850 

303 
303 
303 
261 
261 

261 
261 
223 
223 
223 
223 

223 
223 
190 
223 
223 

190 
223 
223 
190 
190 

190 
190 
161 
161 
161 

161 
161 
161 
161 
161 

161 
167 
136 
136 
136 

136 
136 
136 
136 
161 
161 

161 

1 

186 

S 

190 

4 

190 

S 

190 

« 

161 

7 

161 

8  .       

161 

9 

216 

161 

10 

161 

11 

• 

161 

12 

161 

13 

161 

14 

140 
160 

140 
140 
122 
180 
225 

"i]m 

161 

15 

161 

» 

164 

i: 

161 

IS 

158 

».  .      

156 

X) 

154 

n 

% 
154 

22 

154 

8 

148 

31 

223 

2S 

216 

% 

164 

r 

161 

» 

161 

2» 

148 

30 

1,420 
1,240 

148 

31 , 

Monthly  discharge  of  Badger  Creek  near  Family,  Mont.,  for  the  year  ending  Sept.  SO,  1917. 


Konth. 


Discharge  in  second-feet. 


Kaxlmum.  lf^n^lnn^^.     Mean. 


Run-off  in 
acre-feet. 


October... 

Jane 

July 

August.... 
September 


375 
1,910 
725 
223 
223 


180 
762 
223 
136 
136 


201 

1,220 

445 

176 
165 


12,400 
72,600 
27,400 
10,600 
9,820 


BniCK  CBESK  AT  SWIFT  DAM,  HSAB  DUPXTTSR,  MOVT. 

Location. — At  Swift  dam,  on  south  boundary  of  Blackfeet  Indian  Reservation, 
Teton  County,  20  miles  west  of  Dupuyer  and  34  miles  west  of  Valier.  North  and 
South  forks  of  Birch  Creek  unite  in  reservoir  above  station. 

DftAiNAOB  AMEA. — 120  square  miles.* 

Rbcords  availabls.— March  26,  1913,  to  September  30,  1917. 

Gage.— Vertical  iron  gage  on  right  bank  800  feet  below  dam,  read  by  Herbert  C. 
Stalzer.  Prior  to  July  11,  1915,  a  vertical  wooden  staff  on  right  bank  a  quarter  of 
a  mile  below  dam  was  read,  except  June  5  to  July  16,  1913,  when  a  temporary 
gage  on  left  bank  immediately  below  dam  was  used  to  obtain  high-water  records. 
Gage  for  spillway  overflow  is  inclined  staff  attached  to  left  wall  of  the  concrete 
canal  which  carries  the  overflow  away  from  spillway. 

Discharge  measurements. — Discharge  through  valves  measured  from  footbridge 
300  feet  above  gage  or  by  wading  near  gage.  The  spillway  overflow  is  measured 
from  a  footbridge  or  by  wading  on  crest  of  spillway. 
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Channel  and  control. — Stream  bed  clean,  coaree  gravel  and  boulden.  Banks  at 
gage  high;  not  subject  to  overflow,  but  at  old  gage  site  500  feet  below  may  be  over- 
flowed at  extreme  stages.  C^mal  from  spillway  has  concrete  lining  not  subject  to 
shifts. 

Extremes  of  discharge — Maximum  combined  flow  through  gates  and  over  spill- 
way occurred  on  June  17  (total  discharge,  1,180  second-feet);  minimum  flow 
estimated  at  1  second-foot  February  14-29,  March  28  to  April  21. 

191^1917:  Maximum  discharge,  5,275  second-feet  at  5  a.  m.  June  21,  1916; 
minimum  discharge,  0.9  second-foot  March  6,  1915.  Minimum  flow  is  controlled 
and  maximum  partly  regulated  by  valves  at  dam. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  January  18-23  and  February 
1  to  March  27.  Discharge  interpolated  January  18-23;  Felmiary  1-5  by  inter- 
polation from  measurements  January  31  and  February  6 ;  February  7-13,  estimated . 
Grates  closed  February  14-28.  Flow  estimated  1  second-foot  daily.  March  1-27 
flow  estimated  by  observer  from  gate  openings  on  following  dates  and  dischaige 
computed  accordingly:  March  1,  20  second-feet;  March  4,  20  second-feet;  March 
14,  60  second-feet;  March  22,  40  second-feet. 

Diversions. — Two  small  ditches  divert  water  just  below  dam  and  above  gage. 

Regulation. — Dam  is  used  to  store  flood  and  winter  flow,  and  during  dry  periods 

*  will  release  no  more  water  than  can  be  handled  by  the  canal  system  of  the  Vatier 
Carey  project  in  addition  to  amount  required  by  prior  rights.  Acre-feet  in  stonge 
at  end  of  each  month  was  as  follows:  October,  2,760;  November,  0;  December,  0; 
January,  0;  February,  1,940;  March,  3,065;  April,  6,092;  May,  18,610;  June,  29,750; 
July,  21,790;  August,  8,080;  September,  0. 

Determination  of  discharge. — Flow  through  gates  in  dam  passes  down  main 
channel  past  gage ;  flow  over  spillway  passes  down  an  artificial  channel  and  joins 
creek  about  a  quarter  of  a  mile  below  dam  and  below  gage .  Gage  heights  indicate 
flow  through  gates  not  diverted  between  dam  and  gage.  Flow  over  spillway 
computed  from  gage  heights  by  observer  by  applying  same  to  rating  table  for 
short  periods  of  each  day  and  mean  discharge  for  24  hours  computed.  Total 
mean  daily  flow  from  reservoir  is  obtained  by  adding  mean  daily  discharge  irom 
spillway  to  mean  daily  flow  past  gage .    Spillway  overflowed  June  16  to  July  3. 

Accuracy. — Stage-discharge  relation  permanent  for  both  gages.  Rating  curve  used 
October  1  to  June  1  for  gage  in  channel  conveying  flow  from  valves  well  defined; 
shifting  control  method  used  June  2  to  September  30.  Rating  curve  for  ga^e  in 
spillway  fairly  well  defined  below  3,000  second-feet,  and  roughly  approximate 
above  3,000  second-feet.  Gage  in  channel  from  valves  read  twice  daily  to 
hundredths.  Gage  in  spillway  channel  read  several  times  daily  June  16-23  and 
30  and  once  daily  June  24-29  and  July  1-3;  no  flow  over  spillway  during  rest  of 
year.  Comparison  of  records  for  this  station  with  those  for  Birch  Creek  near 
Dupuyer  indicates  that  one  or  the  other  is  in  error  June  1  to  August  31. 

Cooperation. — All  field  data  furnished  by  the  engineering  department  of  the  Valier- 
Montana  Land  &  Water  Co.;  computations  made  by  United  States  Geological 
Survey. 

Discharge  measMTements  of  Birch  Creek  throuoh  valves  at  Sv>\fi  dam,  near  Dupuyer,  Mont., 
during  the  year  ending  Sept.  SO,  1917, 


Date. 

Made  by- 

Oace 
hd^t. 

Di9- 

charge. 

Date. 

Madeby- 

Oan  1    Db- 
height,  chair- 

Jan.     9 
Feb.    6 

Ebner  and  Atwood 

do 

Feet. 
2.17 
3.46 
1.15 
3.46 

64 

1.3 
556 

June  18 

Aug.  22 

Sept.    2 

27 

Ebnerand  WardwelL.. 

Ebner  and  Atwood 

Wardnnell  and  Gleaaoo . 
Q.  Ebner 

Feei. 
3.66 
S.U 
3.12 
2.80 

Apr.    3 
June    I 

G.  Ebner 

296 

Ebner  and  SnUth 

174 

Note.— Measurements  made  by  employees  of  the  Valier-Mootana  Land  &  Water  Ca 


Digitized  by 


Google 


MABIAS  BtV£R  BASIK. 


41 


DMargt  meamremaiU  of  Birch  Creek,  ihomng  flaw  over  spillway  of  Swift  dam,  neat 
Dupuyer,  Mont.,  during  the  year  ending  Sept.  SO,  1917. 


Dtto. 

Msdeby- 

he^t. 

Dis- 
charge. 

JdmU 

EbBcrandWardweU 

Feet. 
2.40 
1.18 

8ee.-ft. 
606 

ao 

do 

163 

Nan.— MMsomiMnts  made  by  empk>yees  of  the  Valier-Montana  Land  A  Water  Co. 

Dmbf  diaAargt,  in  ueond-feii,  of  Bireh  Creek  at  Swift  dam,  near  Dupuyer,  Mont.,  for 
the  year  ending  Sept.  SO,  1917. 


D»y. 

Oct 

Nov. 

Dtc. 

Jan. 

Feb. 

Mar. 

Apr. 

Kay. 

June. 

565 
657 
549 
649 
649 

541 
533 
525 
6l8 
510 

610 
603 
633 
605 
630 

826 
1,180 
1,080 
1,050 
1,030 

965 
872 
775 
740 
739 

605 
734 
680 
037 
724 

July. 

Au^. 

Sept 

I 

3S3 
250 
259 
259 
259 

259 
299 
259 
259 
259 

250 
259 
259 
259 
252 

238 
230 
227 
220 
220 

220 
220 
216 
216 
213 

213 
213 
213 
210 
207 
207 

IW 
197 
187 
187 
187 

187 
187 
184 
178 
167 

167 
167 
164 
169 
166 

153 
153 
148 
148 
143 

140 
133 
128 
117 
133 

148 
133 
117 
106 
102 

87 
87 
87 
87 
84 

84 
84 
84 
84 
84 

84 
84 
82 
81 
81 

79 
79 
79 
79 
77 

76 
76 
76 
76 
79 

77 
76 
77 
79 
79 
79 

76 
79 
74 
71 
71 

68 
68 
68 
67 
68 

74 
74 
70 
70 
71 

76 
77 
76 
72 
68 

66 
62 
58 
57 
62 

64 
67 
67 
64 
68 
71 

70 
60 
68 
66 
66 

64 
60 
60 
60 
60 

20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
40 
60 
60 

60 
60 
60 
60 
60 

60 
40 
40 
40 
40 

40 

26 

1 

1 
1 
1 

I 

41 
46 
62 
65 

74 
91 
91 
91 
104 

159 
175 
178 
187 
197 

197 
197 
207 
227 
241 

266 
295 
332 
400 
496 

610 
503 
503 
603 
603 

603 
610 
510 
610 
633 

541 
541 
549 
557 
565 
573 

864 
832 
664 
581 
581 
573 
573 
573 
581 
581 

581 
503 
406 
376 
376 

370 
370 
370 
354 
354 

360 
360 
354 
360 
354 

354 

360 
360 
360 
365 
365 

360 
365 
365 
36.5 
365 

365 
365 
365 
365 
360 

365 
360 
365 
370 
365 

366 
370 
370 
370 
370 

370 
370 
365 
360 
348 

338 
327 
309 
304 
300 
295 

295 

I 

295 

a 

291 

4 

286 

5 

286 

6 

286 

7 

286 

9 

286 

1 

282 

M 

282 

n 

282 

12. 

.  282 

a 

282 

u 

282 

u 

278 

» 

278 

r 

278 

«... . 

271 

11 

271 

a 

263 

a 

244 

a 

238 

B 

238 

14 

210 

» 

197 
• 

as 

178 

27 

173 

» 

150 

» 

110 

D 

96 

31 

Non.— The  above  table  shows  flow  through  valves  and  over  spillway.  Gates  closed  Feb.  14-28  and 
Mar.  28  to  Apr.  21;  flow  estimated  at  1  second-foot,  and  represents  leakage  through  gates.  Mar.  1-27  flow 
Mtimated  by  obswver,  based  apon  gate  openings,  as  stage-discharge  reiatioo  was  affected  by  backwater 
(ramioiin  cbanneL   See  "Ice"  for  periods  Jan.  18-23  and  Feb.  1-ia. 

Mcnthhf  diMtharge  of  Birch  Creek  at  Swift  dam,  near  Dupuyer,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Month. 


October.... 
November. 
December.. 

teuiary 

Fehmary.. 

Ap 


iK?:: 


lone. 

ifif 

Augmt 

September.' 


The  year.. 


L  ischarge  In  second-feet. 


Maximum.  Minimum.     Mean. 


263 
197 
87 
79 


104 

673 

1,180 

864 
370 
295 


1,180 


207 
102 
76 


169 
603 
354 
295 
96 


166 
80.9 
68.2 
25.6 
31.9 
22.2 

392 

094 

466 

366 

249 


233 


Run-off  in 
aore-feet. 


14,600 

9,280 

4,970 

4,190 

1,420 

1,960 

1,320 

24.100 

41,300 

28,600 

21,800 

14,800 


168,000 


Kon.— The  above  table  shows  total  flow  through  valves  and  over  spillway.  Minimum  flow  of  February, 
Httch,  and  April  ettimated  at  1  aecood-foot,  and  represent  leakage  through  gates  which  were  closed  during 
pvti  of  these  months. 
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Location.— In  sec.  28,  T.  29  N.,  R.  8  W.,  at  Kepple*s  ranch,  half  a  mile  above  head 
gates  of  B  canal  of  Valier-Montana  Land  &  Water  Co.,  12  miles  northwest  of 
Dupuyer,  Teton  County,  and  20  miles  above  mouth  of  Dupuyer  Creek. 

Drainage  area. — 155  square  miles  (measured  on  Land  Office  map). 

Records  available.— July  25, 1907,  to  September  30,  1917. 

Gaqe. — ^Vertical  1-inch  square  steel  bar  marked  to  tenths  located  same  as  {M^vious 
one;  was  replaced  July  5,  1916,  and  referred  to  approximately  the  same  datum 
as  the  previous  gages  at  this  location.  May  12  a  high-water  staff  gage  was  set  at 
this  same  section  but  was  not  used.  Low-water  section  was  washed  out  June  18 
and  a  new  one  installed  on  Jxme  19,  which  was  loose  and  unsatisfactory  until 
June  30,  when  it  was  set  to  correct  datum  and  securely  fastened.  June  23-30  the 
old  sloping  gage  was  read.    Gage  read  by  John  Ryan. 

A  chain  gage  on  right  bank  about  250  feet  below  inclined  staff  was  used  July 
25,  1907,  until  June,  1908,  when  it  was  washed  out.  A  temporary  staff  200  feet 
below  old  chain  gage  was  used  July  23  to  October  1, 1908,  when  a  new  chain  gage 
was  installed  on  right  bank  a  quarter  of  a  mile  above  old  site.  Chain  gage  used 
until  December  31,  1913.  Inclined  staff  read  with  datum  unchanged  January  1, 
1914,  to  December  31,  1915.  There  is  no  relation  determined  betwe^  gage 
datums  for  the  different  sections.  January  1,  1916,  a  vertical  1-inch  square  steel 
bar  marked  to  tenths  and  located  about  1,000  feet  downstream  was  used.  Tiae 
was  washed  out  June  21, 1916;  observer  set  temporary  gage  at  same  location  June 
23  and  it  was  read  xmtil  July  5, 1916. 

Discharge  MEASURRiiENTS. — Made  by  wading  or  from  cable.  Cable  originally  100 
feet  below  inclined  gage,  but  was  moved  downstream  to  75  feet  below  new  vertical 
steel  staff;  washed  out  June  21, 1916,  and  replaced  May  7, 1917,  at  original  site. 

Channel  and  control. — Rock  and  gravel  at  inclined  gage;  principal  control  la  rffle 
about  100  feet  below;  shifting.  Laige  clean  gravel  at  new  gage  section;  control  is 
gravel  bar  about  250  feet  below  gage.  Banks  at  both  sections  are  of  medium  height 
covered  with  brush  and  subject  to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  diuring  year,  6.62  feet  June  17 
(dischaige,  1.080  second-feet);  minimum  stage  recorded,  3.66  feet  April  19  (dis- 
charge, 28  second-feet).  A  lower  stage  may  have  been  reached  during  the  winter 
period. 

1907-1917:  Maximum  stage  recorded,  10.6  feet  June  21,  1916  (discharge  esti- 
mated, 5,000  second-feet);  minimum  stage  recorded  April  21-30,  1915  (dischaige 
7  second-feet.) 

lOE.— Stage-dischai^  relation  seriously  affected  by  ice;  data  inadequate  to  wairuit 
estimates  of  flow  December  12  to  April  6. 

D1VER810N8. — ^Two  or  three  small  ditches  divert  above  station. 

Regulation.— The  flow  is  laigely  controlled  by  Swift  dam  at  the  Birch  Creek  reser- 
voir with  a  storage  capacity  of  30,000  acre-feet,  12  miles  upstream  from  station. 

Accuracy. — Stage-dischitfge  relation  affected  by  shifting  control.  Rating  curve  used 
October  1  to  June  20  well  defined  between  20  and  1,000  second-feet;  curve  used 
June  21-30  based  on  gage  heights  of  inclined  gage,  fairly  well  defined  between  000 
and  850  second-feet;  July  1,  to  September  30  well  defined  between  80  and  750 
second-feet.  Gage  read  to  hundredths  once  daily.  Daily  dischaige  obtained  by 
applying  daily  gage  height  to  rating  table.    Records  fair. 

Cooperation. — Gage  heights  and  most  of  discharge  measurements  fumished  by 
engineering  department  of  Valier-Montana  Land  &  Water  Co. 
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Ditdurge  meatunmenti  of  Birdi  Creek  near  Dupuyer^  M<M.,  during  the  year  ending 

Sept,  SO,  1917. 


Dite. 

Made  by- 

iSSR. 

Dia- 
charge. 

Date. 

Made  by- 

hS^. 

Dia- 
charge. 

Oct  16 
Dec:  S 

Elner  and  Dean* 

EteerandPaUn* 

do 

Etner and  Piper* 

O.Ebner 

Atwood*  and  Ebner. . . 

Elner  and  English*... 
do 

Elmer  and  Heldel 

FteL 
4.80 
6.04 
686 
6.60 
6.90 
3.76 
3.70 
4.72 
3.66 

78.2 

84.1 

68.6 

79 

25.0 

20.1 

12 

Jane  19 

23 

30 

July  21 

Ebner  and  Stalier*.... 
O.Ebner 

Feet, 
4.71 
4.70 
6.82 
6.40 
6.82 
6.86 
6.08 
4.96 
4.69 

186 

te.    6 

n 

Ftb.    9 
Ibr.  17 

Ebner  and  Oleason*... 
Ebner  and  Wardwell*. 

T.M.WardweU 

Ebner  and  Wardwell... 

T.M.  Wardwell 

do 

Ebner  andCarmody*. 

360 
926 
725 
743 
384 
328 
270 

*  Employee  of  Valier-Montana  Land  &.  Water  Ca 

ZJafljf  diMchargc,  in  Becond-feet,  o/Birdi  Creek  near  Dupuyer,  Mont,,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

246 
246 
246 
245 
245 

245 
245 
245 
245 
231 

231 
231 
231 
231 
231 

231 
231 
231 
231 

218 

218 
218 
218 
206 
206 

206 
206 
206 
206 
206 
206 

206 
206 
206 
206 
206 

196 
196 
190 
184 
184 

184 
174 
164 
146 
146 

184 
174 
174 
164 
174 

164 
154 
154 
146 
145 

136 
136 
118 
110 
110 

110 
110 
118 
118 
127 

127 
110 
85 
110 
102 

102 

82 
65 
65 

60 
44 
44 
42 

89 

89 
34 
30 

28 
29 

30 
30 
85 
35 
40 

45 
69 
85 
100 
115 

138 
161 
184 
184 
184 

200 
216 
231 
246 
289 

321 
856 
391 
460 
616 

615 
515 
515 
615 
562 

662 
515 
515 
515 
515 

638 
615 
613 
562 
538 
613 

662 
430 
891 
391 
873 

373 
373 
373 
373 
373 

430 
430 
403 
493 
493 

616 

1,080 
860 
030 
860 

798 
760 
708 
665 

690 

500 
500 
500 
500 
665 

715 
663 
663 
663 
663 

663 
663 
663 
663 

663 

562 
662 
427 

388 
388 

388 

388 
388 

388 
388 

388 
388 
388 
388 
388 

388 
370 
352 
352 
352 
352 

352 
352 
352 
352 
352 

352 
352 
352 
352 
352 

352 
352 
352 
336 
336 

336 
336 
336 
336 
319 

310 
319 
319 
319 
319 

319 
319 
319 
319 
319 
319 

804 

2 

304 

I 

804 

4 

304 

5 

288 

e 

288 

7 

288 

8 

288 

9 

288 

U) 

288 

U 

274 

12 

274 

U 

274 

u 

274 

15 

259 

Id 

250 

17 

250 

W 

246 

19 

246 

» 

232 

a 

232 

a 

232 

a 

232 

» 

^ 

25 

207 

2B 

207 

27 

184 

2S 

184 

39 

163 

30 

144 

31 

Noii.-.Di8charge  interpolated  on  account  of  no  gage-height  record  Oct.  13,  Nov.  8,  Apr.  14, 28, 20,  May  L 
3, 4, 6»  and  7. 

Monthly  diacharge  of  Birch  Creek  near  Dupuyer,  Mont.,  for  the  year  ending  Sept.  SO,  1917, 


Month. 


Discharge  in  second-feet. 


Maximum.  M*nlynnTn.      Mean, 


Run-off  in 
acre-feet. 


October 

Ncvmber 

9««niber  1-11 
Aprfl7-30 

June.*!*!Ill!! 

Jniy 

Aqgnrt. 

Bifrteoiber.... 


245 
206 
127 
145 
613 
1,080 
715 
352 
304 


206 
110 
85 
28 
138 
373 
352 
310 
144 


227 
168 
111 
54.2 
400 
571 
486 
336 
252 


14,000 
10,000 
2,420 
2,680 
25,100 
34,000 
20,000 
20,700 
16,000 
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BniOH  CREEK  AT  ESLSOV*8  RAHCH.  VSAK  DTrPUYBR,  MOVT. 

Location.— In  NW.  J  Bee.  27,  T.  29  N.,  R.  8  W.,  a  quarts  of  a  mile  below  headmki 
of  B  canal  of  VaUer-Carey  project,  at  Nelson's  ranch,  11  miles  northwest  of  Du- 
puyer,  in  Teton  County. 

Drainage  area. — ^Not  measured. 

Records  available. — May  8, 1914,  to  September  30,  1917. 

Gaoe. — ^Vertical  iron  staff  on  right  bank  a  short  distance  above  the  ranch  building; 
read  since  July  1,  1916.  The  inclined  wooden  staff  at  same  location  and  datum 
used  prior  to  June  18,  1916,  was  destroyed  by  flood  June  19-21,  1916;  gage  reid 
by  John  Ryan. 

Discharge  measurements. — ^Made  by  wading  100  feet  above  gage. 

Channel  and  control. — Composed  of  cobblestones  and  gravel;  shifts  at  extreme 
floods.    Occasionally  obstructed  by  growth  of  aquatic  plants  in  summer. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.30  feet  June  18 
(discharge,  1,040  second-feet);  minimum  stage  recorded  was  2.70  feet  September 
22,  25,  and  26  (discharge,  14  second-feet). 

1914-1917:  Maximum  stage  recorded,  5.30  feet  June  18,  1917  (discharge,  1,040 
second-feet);  a  higher  stage  occurred  June  19-21,  1916,  when  gage  was  washed 
away  (stage  and  discharge  unknown).  No  flow  October  18-24,  1914,  Mardi  2$ 
to  April  5  and  April  8-30,  1915. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  Deconber  8  to  Miut^h  19; 
data  are  inadequate  to  compute  flow  for  period;  gage-height  record  practically 
complete  for  period. 

Diversions. — ^The  B  canal  and  several  small  ditches  divert  water  above  station. 

Regulation. — Except  during  floods,  the  discharge  is  controlled  by  Swift  dam  and  by 
the  headworks  of  B  canal. 

Accuracy. — Stage-discharge  relation  permanent  during  open-channel  periods.  Rat- 
ing curve  based  on  6  measurements  and  is  very  well  defined  between  25  and  350 
second-feet.  Gage  read  to  hundredths  once  daily.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.    Records  good. 

Cooperation. — Gage  heights  and  some  of  dischaige  measurements  furnished  by  en- 
gineering department  of  VaUer-Montana  Land  &  Water  Co. 

Discharge  measurements  of  Birch  Creek  at  Nelson^ 8  ranch,  near  Dupuyer,  Mont.,  during 
the  year  ending  Sept.  SO,  1917. 


Date. 

Made  by— 

Oace 
heiSfit. 

Dis- 
charge. 

Date. 

Madeby- 

h^. 

Dis- 

Oct.   16 

G.  Etancro 

Feet. 
3.79 
2.89 
3.12 

Sec.'fl. 
241 
30.7 
50 

Jtdy  14 
July  21 

Wardwelland  Ebner... 
T.  M.  WaidweU 

Feet. 
3.42 
3.15 

121.2 

Apr.  19 
Aug.  17 

EbnernndHeidel 

T.M.Wardwella 

62,2 

a  Employee  of  Valier-Moatana  Land  «Sc  Water  Ckx 
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Daily  dudiarge,  in  second-feet,  of  Birch  Creek  at  Nelson's  ranch^  near  Dupuyer,  Mont , 
for  the  year  ending  Sept.,  30 y  1917. 


Day. 


2. 
3. 
4. 
5. 

I. 

7. 
8. 
9. 
10. 

U. 
12. 
13. 
U. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 
25. 

2B. 
27. 
2g. 
29. 
». 
31. 


Oct.      Nov.      Dec       Mar.   |   Apr.      May.     June.     July.      Aug.      Sept. 


255 
255 
255 
250 
2Se 

250 
263 
263 
259 
250 

246 
246 
246 
246 
246 

246 
246 
246 
238 
238 

230 
230 
220 
226 
226 

226 
226 
226 
226 
223 
210 


219 
219 
219 
215 
211 

211 
211 
200 
207 
207 

204 
190 
166 
141 
141 

190 
156 
150 
163 
172 

163 
156 
147 
144 
133 

125 
119 
117 
114 
128 


141 

100 
102 
119 
138 

138 
156 


792 

518 
386 
572 
682 
694 

738 
638 
572 
584 
545 
412 


27 


141 
72 
56 
51 
43 

39 
34 
33 
32 
32 

27 
22 
32 
31 
31 


179 


545 

645 
545 
545 
545 
600 

611 
504 


589 

644 
504 
732 

710 
682 
765 


710 
662 
512 
485 
480 

480 
474 
474 
474 
490 

572 
534 
655 
655 
655 

677 

856 

1,040 

875 

858 

836 
732 
710 
710 
644 

644 
545 
545 
545 
545 


600 
567 
545 
545 
545 

518 
490 
490 


438 
396 
242 
141 
72 

69 
66 
64 
64 
64 

64 
64 
64 
62 
62 

62 
61 
50 
50 


52 
52 
52 

52 
52 
52 
52 
52 

61 

61 

51 

51. 

61 

61 
51 
51 
63 
63 

63 
14 
66 

56 
14 

14 
50 
50 
56 
56 


Note.— No  gafe  heifhto  on  following  days:  Oct.  13,  Nov.  8.  Anr.  14  and  June  17  (discharge  interpolated); 
Apr.  2-4,  Apr.  2$  to  llay  2,  May  4-14  (discharge  not  determinca  owing  to  diversions). 

Monthly  discharge  of  Birch  Creek  at  Nelson^- ranch,  near  Dupuyer,  Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


Month. 


October 

November. . . 
December  1-7 
March  20-31.. 

Jnne 

July 

AopBt 

September... 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


263 
219 
156 
792 
1,040 
600 
62 
53 


219 
114 
100 
386 
474 
59 
53 
14 


242 

172 

128 

504 

632 

244 
57.3 
49.0 


Run-off  in 
acre-feet. 


14,900 
10,200 
1,780 
14,200 
37,600 
15,000 
3,520 
2,920 


BniCH  OKEEK  AT  ROBABE,  MOITT. 

Location.— In  N.  i  sec.  31,  T.  30  N.,  R.  7  W.,  near  fonner  poet  oflSce  of  Robare,  14 
miles  west  of  Valier  and  10  miles  north  of  Dupuyer,  in  Teton  County. 

Drainage  area. — Not  measured. 

Rmords  available. — June  4,  1914,  to  September  30,  1917. 

Gaob.— An  inclined  staff  on  right  bank,  half  a  mile  downstream  from  old  post  office 
at  Robare.  This  was  washed  out  in  spring  of  1917.  April  14,  1917,  a  vertical 
steel  staff  graduated  to  tenths  was  installed  at  the  same  location  and  the  same 
datum. 

DncHABOE  MEASUREMENTS. — Made  by  wading  near  the  gage. 

Channel  and  control. — ^Bed  of  stream  is  composed  of  cobblestones  and  is  fairly 
permanent.    Stream  flows  in  two  channels  at  high  stages. 
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Extremes  of  discharob. — MaximiiTn  stage  recorded  during  year,  3.45  feet  June  18 

(diBchaige,  870  eecond-feet);   inimnnim  stage  recorded,  1.25  feet  September  26 

(dischai^ge,  24  eecond-feet). 
1914-1917:  Maximum  stage  recorded,  4.11  feet  June  17,  1916  (diechaige,  l,Oia 

second-feet);  minimum  stage,  1.64  feet  May  11, 1916  (discharge,  0.4  seccmd-foot). 
loE.— fitage-dischaige  relation  seriously  affected  by  ice.    Observations  discontunied 

November  10  to  April  13. 
Diversions. — ^Most  of  water  at  ordinary  stages  is  diverted  or  stored  above  staticm. 
Regulation. — ^Discharge  largely  controlled  by  operation  of  Swift  dam,  the  B  canal 

headworks,  and  several  smaller  ditches. 
AocnRACT.--Stage-di8charge  relation  affected  by  shifting  control.    The  rating  curves 

are  well  defined  except  at  high  stages.    Shifting-control  method  used  July  11-19. 

Gage  read  to  hundredths  once  daily.    Daily  discharge  obtained  by  applying 

daily  gage  height  to  rating  table.    Records  good. 
•Cooperation. — Discharge  measurements  and  gage  heights  furnished  by  engineering 

department  of  Valier-Montana  Land  &  Water  Co. 

Discharge  measurements  of  Birch  Creek  at  Rohare^  Mont,^  during  the  year  ending  Sept. 

SO,  1917. 


Date. 

Madeby- 

Oaee 
hei^it. 

Dis- 
charge. 

Date. 

Madeby- 

i^t. 

eteise. 

Apr.  14 
May    0 
July  10 

Ebnerand  Angell 

Ebner  and  Hipp 

O.  Ebner...    . 

Feet. 
1.33 
2.05 
258 

See.  ft. 
44.1 
237 
450 

July  20 
Sept.   6 

G.Ehiwr 

Wardwelland  Ebner... 

FM. 
1.52 
1.42 
1.44 

38.6 

as.  3 

NoTB.^Measorements  made  by  employees  of  engineering  department  of  Vaiiei^Mantana  Land  it 
Water  Co. 

Daily  discharge,  in  second-feet,  of  Birch  Creek  at  Robare,  Mont.,  for  the  year  ending  8epL 

SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

268 
276 
272 
281 
276 

276 
268 
268 
264 
264 

266 
256 
256 
256 
256 

260 
264 
280 
252 
252 

252 
248 
248 
248 
244 

244 
248 
236 
236 
236 
233 

233 
236 
233 
233 
233 

229 
225 
220 
229 

164 
192 
192 
192 
181 

206 
225 
226 
236 
272 

281 
293 
358 
380 
448 

457 
452 
452 
470 
493 

506 

49S 
480 
480 
616 

520 
516 
583 
024 
588 
878 

578 
674 
448 
430 
430 

452 
430 
434 
444 
462 

547 
647 
560 
565 
566 

565 
805 
870 
770 
795 

745 
655 

646 
650 
610 

610 
500 

616 
620 
620 

534 
620 
506 
506 

484 

403 
406 
462 
406 

466 

457 
376 
297 
155 
125 

U6 
62 
60 
62 
58 

58 

68 
44 
42 
40 

40 
40 
88 
88 
88 
88 

38 
87 
88 
50 
40 

46 

46 
46 
46 
46 

46 
42 
46 
44 
44 

46 
44 
46 
46 

46 

47 
47 
46 
46 
46 

44 
46 
46 
46 
46 
46 

47 

2 

46 

3 

46 

4 

46 

6 

46 

0 

42 

7 

44 

8 

41 

0 

44 

10 

44 

11 

44 

12 

41 

13 

41 

14 

45 
45 

47 
41 
40 
41 
41 

45 
45 
47 
47 

48 

55 

79 
104 
112 
100 

41 

16 

# 

1« 

41 

17 

41 

18 

42 

19 

44 

20 

44 

21 

41 

22 

87 

23 

40 

24 

S 

26 

m 

26 

% 

27 

8 

28 

B 

20 

49 

30 

4$ 

31 

NoTB.— Gage  not  read  Sept.  29  and  30;  diaobarge  Interpolated. 
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MoHtkbf  diaduaye  of  BMi  Creek  at  Robare,  Mont.,  for  the  year  ending  Sept.  SO,  1917. 


Month. 

Dlsdiarge  in  second-feet. 

Rusroff  ^in 

KaxJmnm. 

ff  iHit|ifitH^ 

Mean. 

acre-feet. 

October 

281 
236 
112 
024 
870 
634 
60 
63 

233 
226 
40 
164 
430 
38 
37 
24 

257 

231 
68.3 

380 

677 

230 
44.6 
43.9 

16,800 
4,120 
1,070 
23,900 
84,300 
14,100 
2,740 
2  610 

Kovonberl-e 

AjdlM-30 

ySf. 

Jaw :::;:::::::::::::::::::::::::::::     : : 

Inly 

Ai^Bi...:::::::::::::::::::::::::::::::::::::  ::::: 

Septamter 

DVFVTBB  OBESK  HSAB  VALIEB,  MOVT. 

LocAHON.— In  NE.  i  NW.  \  see.  33,  T.  29  N.,  R.  6  W.,  at  Cowell  ranch,  1,000  feet 
above  diversion  dam  at  head  of  D  canal  from  Dupuyer  Creek  to  Lake  Frances 
reKTvdr  and  outlet  of  B  canal,  which  diverts  water  from  Birch  Creek  to  Dupuyer 
Creek;  6  miles  below  mouth  of  Sheep  Creek  and  11  miles  southwest  of  Valier, 
Teton  County,  the  nearest  railway  point. 

Dkainaob  ▲BBA.^-lll  square  mUes  (measured  by  Valier-Montana  Land  &  Water  Co.). 

Recobdb  availajble.— July  17,  1912,  to  September  30, 1917. 

Gaqb. — ^Vertical  steel  staff  on  right  bank,  1,000  feet  above  diversion  dam,  since 
June  23,  1916;  read  by  E.  D.  Perkins.  An  overhanging  chain  gage  was  used 
to  May  15, 1913;  a  vertical  wooden  staff  May  16, 1913,  to  April  1, 1914;  an  inclined 
wooden  staff  April  2,  1914,  to  March  12,  1915;  and  a  vertical  steel  staff  March 

13. 1915,  to  February  17, 1916,  when  it  was  bent  over  by  ice.  The  inclined  wooden 
staff  was  read  until  a  new  vertical  steel  staff  was  set  March  24,  which  was  read 
until  both  it  and  the  inclined  wooden  staff  were  washed  out  on  June  21;  datum 
unchanged;  all  gages  at  same  site.  A  Bristol  water-stage  recorder  was  installed 
but  has  not  been  used  since  1912,  and  the  well  was  completely  washed  out  June 

21. 1916. 

DiscHABOB  Mbasurbments. — Made  by  wading  at  low  stages.  High-water  measure- 
ments made  by  floats,  or  from  bridge  5  miles  below  gage.  Cable  30  feet  below 
gage  has  not  been  repaired  since  supjwrt  on  right  bank  was  undermined  June  21, 
1916. 

Cbannbl  and  control. — ^Bed  of  stream  coarse  gravel;  right  bank  high  and  steep; 
left  slopes  gradually  and  is  overflowed  only  at  flood  stage.  A  bar  or  ledge  that  pro- 
duces a  riffle  about  400  feet  below  the  gage  forms  the  control  at  certain  stages. 
Measuring  section  obstructed  during  the  late  summer  and  isXX  by  growth  of  algae. 

ExTRKHBS  OF  DISCHARGE.— Maximum  stage  recorded  during  year,  6.94  feet  March 
29  at  9.50  a.  m.  (dischaige,  1,500  second-feet,  based  on  measurements  made 
March  28  and  29);  minimum  open-water  stage,  2.76  feet  September  23  at  3  p.  m. 
(dischaige,  25  second-feet).  A  lower  minimum  occurred  during  winter  as  indi- 
cated by  measurement  of  March  16. 

1912-1917:  Maximum  stage  recorded,  6.5  feet  on  June  21,  1916,  determined 
by  level  from  flood  marks  (discharge,  2,180  second-feet);  minimum  stage,  2.22 
feet  August  9,  1914  (discharge,  4.4  second-feet). 

Ice.— Stage-discharge  relation  seriously  affected  by  ice.  Discharge  November  15-30 
and  March  1  to  April  9  estimated  by  comparison  with  Birch  Creek  and  by  special 
study  in  connection  with  temperatures  and  measurements  made  during  winter. 
No  discharge  computed  December  1  to  February  28. 

Diversions. — A  numb^  of  small  ditches  divert  water  for  irrigation  from  Dupuyer 
Creek  and  tributaries;  many  of  the  numerous  water-right  filings  have  been  per- 
fected by  use. 
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Regulation.    None. 

Accuracy.— Stage-discharge  relation  changed  during  the  last  part  of  April.  Rating 
curve  used  for  the  open-water  periods  October  1  to  April  17  well  defined  b^ween 
50  and  1,800  second-feet;  shifting-control  method  used  April  lS-90;  curve  used 
May  1  to  September  30  well  defined  between  20  and  2,000  second-feet.  Gage 
read  to  hundredths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  table. 

Discharge  Tneasuremcnts  of  Dupuyer  Creek  near  Valier^  Mont,y  during  the  year  ending' 

Sept.  SO,  1917. 


Date. 

Madeby- 

h<^t. 

Dis- 
charge. 

Date. 

Madeby- 

he^. 

Dis- 
charge. 

Oct.  14 
Nov.  20 
Dec.  29 
Jan.  20 

Ebner  and  Carmody . . . 
Chad  wick  and  Pieper.. 

Ebner  and  Savage 

Q.  Ebner 

Feet. 
2.92 
0  3.47 
a3.58 
a3.75 
04.62 
a4.55 
«8.96 
a5.04 
•  6,56 
04.62 
04. 42 

54 

55 

44.9 

38.4 

49.6 

52.8 

22.4 

173 
61,150 

169 

249 

Apr.  }0 

June  1 
13 

July  2 
17 

o^t.    8 

G.Ebma- 

Ebner  and  Hcddel 

Ebner  and  Lamb 

Ebner  and  Oleason... . . 
Chadwlck  and  Gleason. 
Ebner  and  Ward  well. . . 

T.M.Wardwell 

WardweU  and  Thomas. 
Ward  well  and  Siyeraon. 
T.M.  WardweU. 

FuL 
8.33 
2.94 
3.76 
4.18 
4.88 
4.14 
3.fi2 
8.13 
2.96 
2.82 

51 
336 
401 

Feb.    7 

9 

Mar.  16 

do 

Ebner  and  Chadwlck... 
0. Ebner 

m 
444 

155 

28 
29 

Ebner  and  Hipp 

do 

71 
44.9 

Apr.    4 

Ebner  and  Wilke 

Ebner  and  English.... 

sas 

a  Stage-discharge  relation  affected  by  ice. 


h  Velocity  determined  by  use  of  floats. 


Daily  discharge,  in  second-feet ,  of  Duvuyer  Creek  near  Valier,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

61 
67 
58 
60 
61 

62 
60 
67 
55 
54 

62 
58 
57 
66 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

46 
48 
50 
52 
58 

66 
70 
68 
65 
64 

62 
60 
58 
53 
62 

52 
56 
61 
66 
74 

83 
77 
71 
66 
68 

52 
62 
71 
69 

67 
65 

300 
250 
220 
200 
200 

220 
250 
190 
130 
128 

108 
100 
87 
86 
06 

57 
56 
54 
60 
56 

104 
140 
119 
110 
113 

135 
113 
96 
94 
89 

96 
87 
86 
89 
106 

130 
184 
203 
212 
229 

262 
280 
300 
•300 
280 

300 
320 
243 
262 
280 

610 
409 
320 
280 
820 

363 
694 
623 
664 
684 
694 

815 
716 
610 
694 
638 

409 
434 
468 
484 
1,000 

886 
748 
409 
363 
363 

363 
320 
842 
342 
342 

280 
262 
800 
243 
216 

309 

194 
194 

178 
178 

156 
150 
148 
130 
125 

125 
116 
U4 
106 
108 

99 

96 

87 
83 
83 

80 
68 
69 
68 

00 

58 
61 
49 
47 
45 

61 
52 
51 
44 
45 
61 

45 
51 
46 
45 
38 

61 
49 
60 
49 
54 

51 
46 
46 
44 

38 

34 
32 
28 
27 
30 

28 
80 
80 
30 
80 

80 
32 
32 
28 
28 
35 

35 

2 

82 

3 

34 

4 

34 

6 

34 

6 

33 

7 

60 

83 

8 

83 

9 

53 

35 

10 

87 

11 

85 

12 

83 

13 

10 

14 

34 

16 

]3 

16 

34 

17 

2S 

18 

ag 

19 

80 

20 

38 

s 

21 

28 

22 

% 

23 

2S 

24 

58 

26 

51 

26 

70 
120 
173 
1,500 
800 
400 

89 

27 

28 

28 

ai 

29           

46 

38 

30 

28 

31 

NoTB.—DLscharfre  interpolated  on  account  of  misshig  gage  readings:  Got  1-3,  6,  8.  10,  12,  15. 17, 18,  20, 
22, 24,  25, 27.  29, 30;  Nov.  1, 8-6,  7, 8, 10;  Sept.  20.  Discharge  June  10  estimated  from  comparison  of  reoords 
for  Birch  Creek. 

DischarKe  Nov.  15  to  Apr.  9  estimated  because  of  ice,  as  follows:  Nov.  15-30,  56  seoond-feet;  Mar.  1-5, 33 
second-feet;  Mar.  6-10.  28  second-feet;  Mar.  11-15,  23  second-feet;  Mar.  16-20,  22  seoond-feet;  Mar.  21-21^ 
70  second-feet. 
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Monthfy  dMiatge  o/Dufmyer  Creek  near  Valier,  MonLjor  the  year  ending  8epL  SO,  1917. 


Month. 


Diseharge  in  Mooiid-feet. 


ICazlmuin.  ifin^win"i.     Mean. 


Run-off  in 
acre-feet. 


October 

Nownber.. 
Mareh 

i^:::::: 

June 

July 

Aolust 

September. 


88 

82 
1,500 
800 
084 
1,000 
IfiO 
64 
68 


64 
85 

178 
44 
27 
25 


01.0 
50.2 

127 

131 

310 

423 
84.1 
38.2 
32.9 


8,810 
8,340 
7,810 
7,800 
19,100 
25,200 
5,170 
2,350 
1,060 


OXrr  BANK  OBESK  AT  OUT  BANK,  MONT. 

Location.— In  SW.  }  eec.  1,  T.  33  N.,  R.  6  W.,  at  Great  Northern  Railway  bridge  12 
milee  above  junction  with  Two  Medicine  River,  half  a  mile  west  of  Cut  Bank, 
in  Toole  County. 

Drainaob  abba.— -071  squaie  milee. 

Recobi>8  available. — August  4,  1905,  to  September  30, 1917. 

Gage. — Vertical  sta£f  nailed  to  pier  protecting  left  bank  of  creek  10  feet  above  center  line 
of  Great  Northern  Railway  bridge;  used  since  August  31,  1911;  prior  to  that  date, 
a  chain  gage  on  left  bank  200  yards  farther  downstream.    Read  by  Charles  Ferres. 

Discharge  measubembnts. — ^Made  from  highway  bridge  a  quarter  of  a  mile  below 
gage  or  by  wading. 

Channel  and  contbol. — Rock  and  gravel  bar  200  feet  below  gage  forms  principal 
control;  shifts.  At  high  stages  creek  is  200  to  300  feet  wide,  but  at  low  stages 
narrows  at  principal  control. 

Extremes  op  discharge.— Maximum  stage  recorded  during  year,  6.1  feet  at  7  a.  m. 
June  12  (discharge,  1,740  second-feet);  minimum  stage  recorded,  3.80  feet  Sep- 
tember 19-21  (dischaige,  20  second-feet). 

1905-1917:  Maximum  stage  recorded,  10.0  feet  June  5,  1908,  (discharge  com- 
puted from  extension  of  rating  curve,  8,810  second-feet);  minimum,  2.5  feet 
November  29,  30,1905  (discharge,  5  second-feet). 

Ice.— Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Intake  of  Great  Northern  Railway's  pumping  station  is  100  feet  below 
gage;  average  quantity  pumped  is  about  14,000  gallons  an  hour  for  18  hours  a  day, 
equivalent  to  a  continuous  flow  of  0.4  second-foot.  There  are  also  some  small 
diversions  for  irrigation  on  the  Blackfeet  Indian  Reservation  above  gage. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  seriously  affected  by  ice  and  by  radical  changes 
in  the  control.  Rating  curve  used  October  1  to  November  9  fairly  well  defined; 
curve  used  April  11  to  May  12  and  May  27  to  August  24  well  defined  between 
60  and  1,600  second-feet;  shifting-control  method  used  August  25  to  September 
30.  Gage  read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  apply- 
ing mean  daily  gage  height  to  rating  table.  Records  only  fair,  as  observer's 
readings  have  been  found  in  error  occasionally. 

Discharge  measurements  of  Cut  Bank  Creek  at  Cut  Bank,  Mont,,  during  the  year  ending 

Sept,  SO,  1917. 
[Made  by  W.  A.  Lamb.] 


Date. 

Oaee 
hd^it. 

Dis- 
eharge. 

Date. 

Gaee 
height. 

Dis- 
diarge. 

NoT.28 

Feet. 

aA.42 
5.05 
5.00 

See.-ft. 
43.3 
1,540 
022 

Atu;.20 

Feei. 
3.98 
3.08 

^"•^« 

Janel2                   

Sept.  12 

45 

28 

a  Stage-discharge  relation  affected  by  ioe. 
187043'*— 21— w  8  P  456 4 
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Daily  discharge,  in  teoond-feet,  of  Cut  Bank  Creek  at  Cut  Bank,  MonL^/or  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

1 

62 
73 
79 
88 

97 

110 
110 
103 
97 
88 

73 
69 
63 
62 
63 

63 
73 
88 
79 
73 

73 
69 
63 
63 
55 

61 
51 
63 
63 
62 
63 

62 
62 
63 
63 
63 

63 
63 
60 
79 

........ 

339 
316 
363 
338 
311 

301 
301 
311 
864 
423 

485 
485 

'"'mo' 

1,000 
1,110 
1,350 
1,480 

1,350 
1,390 
1,110 
1,000 
800 

710 

710 

850 

1,170 

i;350 

1,540 
1,610 
1,540 
1350 
1,110 

960 
1,060 
1,330 
1,060 

900 

900 
900 
850 
800 
800 

755 
710 
670 
630 
630 

593 
593 
555 
555 
565 

555 

520 
485 
485 

422 

423 
422 
423 
388 
364 

364 

811 
301 
386 
363 

363 
339 
316 
308 

195 

183 
174 
166 
155 
15$ 
136 

136 
129 
120 
130 
130 

136 
136 
136 
136 
136 

136 
120 
120 
120 
120 

120 
130 
120 
108 
75 

IQB 
103 
103 
97 
86 

83 

81 
78 
78 
64 
64 

ca 

2 

63 

8 

60 

4 

60 

5 

57 

6 

57 

7 

55 

8 

55 

9 

55 

10 

4» 

U 

:::;;::: 

1,350 

1,110 

502 

454 

364 

386 
363 
353 
363 
273 

362 
386 
311 
364 
364 

864 

364 
311 
301 
363 

44 

12 

45 

13 

30 

14 

35 

15 

35 

16 

S3 

17 

36 

18 

23 

19 

30 

20 

ao 

21 

20 

22 

28 

23 

38 

24 

35 

25 

35 

26 

44 

27 

49 

28 

35 

29 

35 

30 

35 

31 

NoTC—^tage-diacharge  relation  may  have  been  slightly  affected  by  ice  Nov.  8  and  9. 
Monthly  diecharge  of  Cut  Bank  Creek  at  Cut  Bank^  Mont.  ^  for  the  year  ending  Sept.  SO^  1917. 


Month. 

Disdiarge  in  second^eet. 

Run^iffbi 

Ifftximnni- 

IdnJmum. 

Mean. 

acre^eet 

October 

110 
79 
1,350 
1,610 
592 
136 
62 

51 
62 
253 
630 
136 
64 
20 

73.6 
64.7 

420 
1,010 

353 

110 
41.3 

4,530 

November  1-^ 

1,150 

April  11-30 

16,700 

Judo ,....., ^  ^ ,..,,, . 

60,100 

July 

31,700 

AUCUAt r.....,.-T .T, ^  -,,,^^rr-- 

6,760 

s^tembi^:!:::::!:::!!;:;!::!!:!. ;...!!! :.:::::::.. 

3,460 

TSTON  &IVER  AT  8TRABAVX.  MOITT. 

Location.— In  8E.  i  NE.  i  sec.  36,  T.  25  N.,  R.  7  W.,  at  highway  bridge  on  Peebles'e 

'     ranch,  at  Strabane,  in  Teton  County,  16  miles  above  Chouteau. 

Drainage  abba.— Not  measured. 

Records  available. — ^November  26,  1904,  to  December  31,  1906,  and  June  1, 1908, 
to  September  30, 1917. 

Gaoe.— €hain  gage  on  upstream  side  of  highway  bridge  installed  March  23, 1911;  read 
by  Jas.  Peebles,  jr.  November  26,  1904,  to  March  8, 1905,  a  staff  gage  40  feet 
above  head  of  Kroff's  irrigation  ditch;  March  9, 1905,  to  May  7, 1906,  a  staff  gage 
250  feet  upstream;  May  8,  1906,  to  December  31,  1906,  a  staff  gage  at  Bjomstada 
ranch  1}  miles  above  gage  at  site  of  gage  used  to  May  7, 1906.  All  gages  at  differ- 
ent datums. 

DiscBABOE  MEASUREMENTS. — ^Mado  by  wadiug  or  from  bridge. 
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Ghannsl  AND  ooNTROL. — Bed  oompoeed  of  coarse  gravel,  likely  to  shift.  Several 
channftlB  at  medium  and  high  stages. 

Extremes  ov  dischaboe.— Maximum  stage  recorded  during  year  6.45  foot  at  11  a.  m. 
May  26  (discharge,  2,460  second-feet);  minimnm  stage,  3.15  feet  March  13  (dis- 
duffge,  42  second-feet). 

Ice. — Stage-discharge  relation  seriously  a£fected  by  ice  except  for  short  periods,  as 
current  is  swift  and  river  is  seldom  under  complete  ice  cover. 

DivEBsiONsI— The  Teton  Cooperative  Go.'s  canal  diverts  water  1  mile  above  gage  for 
a  Carey  Act  project. 

AocuRACT. — Stage-discharge  relation  changed  during  May.  Rating  curve  used  Octo- 
ber I  to  May  12  well  defined  below  2,000  second-feet;  curve  used  May  28  to  Sep- 
tember 30  well  defined  between  70  and  1,000  second-feet;  shifting-control  method 
used  May  13-27.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table.  Records  good,  except 
those  for  May  13-27,  which  are  fair. 

Di$diarge  meoiuremerUB  of  Teton  River  at  Strabane,  Mont.^  during  the  year  ending  Sept. 

SO,  1917. 


DOa. 

Made  by- 

Oace 
helgtit. 

Dl8- 

obtfge. 

Date. 

Madeby- 

hel^t. 

Dl8- 

diarge. 

Apr  14 

Jimm     H 

es.  Hflldel 

Feet. 
8.34 
4.88 
8.80 

018 
408 

July  34 
Sept  17 

w,  A  .T^nnb > 

Feet. 
3.71 
3.10 

'"tn 

W.  A.  lAinb 

do 

84 

38 

.  .do. 

DaiUf  discharge,  in  8eoond-/eet,  of  Teton  River  at  Strahane,  Mont.,  for  the  year  ending  Sept, 

SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

138 
138 
138 
138 
131 

131 
131 
118 
114 
111 

108 
106 
106 
106 
103 

103 
104 
106 
106 
108 

106 
106 
106 
108 
106 

106 
104 
100 
107 
108 
108 

06 
06 
06 
58 
66 

05 
64 
66 
66 

68 

71 
76 
86 
80 
70 

77 
76 
77 
75 
75 

77 
70 
80 
81 
80 

70 
80 
70 
70 
70 

70 
78 
78 
70 
70 

70 
70 

78 
78 
70 

70 
80 
80 
80 
80 

81 
81 
80 
80 
80 

70 
70 
70 
70 
70 

80 
80 
80 
82 
82 
83 

83 
80 
70 
77 

77 

75 
73 
73 
71 
66 

70 
71 
71 
73 
73 

71 

71 
70 
70 
70 

70 
70 
70 
71 
71 

71 
73 
73 
73 

70 
70 

68 
66 

66 
63 
58 

64 

63 
50 
53 
53 

50 
53 
54 

58 
58 

56 
56 
55 
54 
54 

55 
56 
56 
56 

58 

58 
58 
56 

54 
64 
65 

53 
53 

53 
50 
50 
47 
45 

44 

43 
43 
43 
43 

44 
44 

45 
46 
47 

47 
47 
47 
47 
47 

47 

48 
48 
48 
40 
40 

40 
40 
40 
40 
50 

50 
50 
50 
53 
53 

53 
53 
53 
54 
S3 

50 
53 
53 
53 
53 

53 
58 
60 
63 
63 

63 
64 
63 
03 
63 

62 
60 
58 
63 
63 

64 
64 
64 

85 
136 

164 
330 
475 
725 
850 

1,140 
043 
043 
043 
805 

805 
043 
043 
000 
1,570 

3,300 
1,710 
1,510 
1,360 
1,100 
088 

028 
873 
776 
775 
775 

775 
822 
028 
873 
775 

775 
602 
522 
553 
654 

833 
088 
028 
822 
733 

618 
553 
553 
553 
533 

533 
403 
403 
553 
493 

493 
493 
465 
465 
465 

437 
437 
437 
383 
383 

383 
383 
383 
357 
331 

306 
306 
383 
382 
350 

350 
348 
336 
326 
314 

314 
314 
303 
303 
103 
103 

103 
103 
192 
181 
181 

181 
181 
170 
170 
170 

170 
150 
150 
150 
148 

148 
148 
148 
148 
137 

137 
137 
137 
137 
137 

137 
126 
126 
136 
126 
126 

126 

2 

137 

3 

126 

4 

126 

6 

126 

« 

126 

7 

133 

8 

118 

9 

116 

10 

116 

11 

111 

12 

111 

13 

106 

14 

105 

15 

84 

16 

04 

17 

88 

W 

88 

19 

84 

20 

84 

21 

84 

22 

88 

23 

04 

24 

101 

25 

105 

26 

113 

27 

134 

28 

133 

20 

105 

ao 

04 

31 

Non.— Stage-dbcfaarge  relation  affected  by  ice  Jam  Nov.  38;  discharge  interpolated. 
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Monthly  dikharge  of  Teton  River  at  Strabane^  Mont. ^  for  the  year  ending  Sept.  SO,  1911 


Month. 

Run-off  in 

Maximum. 

Minimum  *    Mean 

Acro  fecC 

October 

128 
96 
82 
82 
68 
65 
64 
2,290 
988 
493 
192 
137 

102 
68 
78 
66 
50 
42 
49 
68 
493 
192 
126 
84 

111 
76.8 
79.6 
7X3 
«t5 
47.6 
64.4 

719 

704 

327 

164 

107 

e,8x 

Nciwpinbflr -,,.,,,.,,, 

Pflcemt^T , 

V,m 

January 

<^ 

Februtfy 

3,148 

'^%rf}\                                                               ,    , 

^9n 

Anrfl 

3,240 

M^:::::::::;:::::::::::::::::::::::::::::::::::::::::: 

44,200 

June ....,.,,.  ,...., 

41,900 

July 

ao!ia) 

Augost 

9*470 

S^t#inbi?r r 

6,370 

Th©  year 

2,290 

42 

210 

168,  one 

TETON  RIVX&  inSAB  OHOTTTBAU.  MOITT. 

Location.— On  south  line  of  SW.  \  sec.  25,  T.  24  N.,  R.  5  W.,  at  highway  biidge  1} 
miles  southwest  of  Chouteau,  Teton  County. 

Drainage  area.— Not  measured. 

Records  available.— November  30,  1904,  to  July  31, 1906;  May  27  to  December  6, 
1913;  and  April  14, 1915,  to  September  30,  1917. 

Gags.- Vertical  staff  fastened  to  pile  on  downstream  side  of  bridge  near  left  bank; 
read  by  M.  G.  Read.  Original  gage,  a  chain  attached  to  upstream  handrail  of 
bridge,  was  stolen  before  any  observations  were  made;  replaced  May  9,  1905, 
by  chain  gage  at  same  datum  listened  to  floor  of  biidge.  Gage  used  in  1913  same 
as  that  used  in  1915-16. 

Discharge  measurements.— Made  by  wading  from  bridge  at  gage,  or  from  bridge 
2  miles  below  gage.    If  made  from  lower  bridge,  the  flow  of  Deep  Creek  is  deducted 

Channel  and  control.— Stream  bed  gravelly  and  likdy  to  fihift.  Rigjit  bank 
high  and  not  subject  to  overflow;  left  bank  lower  and  may  be  overflowed 
during  extreme  floods. 

Extremes  of  discharge.- Maximum  stage  recorded  during  year»  7.1  feet  June  18 
(discharge  1,560  second-feet);  water  was  over  top  ol  gage,  6.7  feet,  May  21-29; 
minimum  stage  recorded,  3.45  feet  September  17  (dischaige,  2.8  second-feet). 

1904-1906,  1913,  and  1915-1917:  MaTimiim  stage  recorded,  8.7  feet  June  21, 
1916  (determined  from  flood  marks)  (discharge  not  determined);  minimum 
dischaige  recorded  1  second-foot  August  9-16,  20, 1913.  Discharge  ^so  estimated 
at  1  second-foot  several  days  in  April,  May,  and  July,  1906. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice;  observations  disccmtinued 
during  winter. 

Diversions. — ^Numerous  diversions  above  gage  for  irrigation.  See  miscdlaneous 
measurements,  page  — . 

Regulation. — ^Low  flow  during  summer  caused  by  diversions. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  tthifting  control, 
by  ice,  and  by  drift  lodged  against  pier  of  bridge.  Rating  curve  used  October  1 
to  December  19  fairly  well  defined  below  1,000  second-feet;  curve  used  Apiil 
14  to  May  13,  and  June  18  to  September  30  well  defined  below  1,000  second-feet. 
May  14-22,  and  May  30  to  June  17  stage-discharge  relation  s^ously  affected  by 
brush  lodged  against  bridge  pier;  discharge  obtained  by  indirect  method  for 
shifting  control.  May  23-29  water  above  gage;  flow  not  computed  on  accoont 
of  uncertainty  in  flow  in  canals  above  station.  Records  poor  owing  to  uno^ 
factory  gage-height  record  during  most  of  year. 
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Ditdiarge  measurenunti  of  Teton  River  near  Chouteau,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

Oaee 
heiS^t. 

Dis- 
charge. 

Date. 

Made  by— 

i^^t. 

Dia- 
charge. 

Apr.  14 
Msy  22 

C.  S.  Heklel 

Feet. 

4.62 
a6.78 
a&46 

&70 

Sec.^. 

73 

639 

736 

1,150 

July     2 

23 

Auff.  24 

Sept.  17 

W.  A.  Lamb 

Feet. 
6.71 
4.06 
3.70 
3.45 

See.-ft. 
370 

W.  A    j4kW^. 

do 

do 

do 

24.4 

JOM    7 

do 

7.6 

18 

do 

2.9 

a  Stage-dJaeharge  relation  seriously  affected  by  brush  lodged  against  bridge  pier. 

Doily  discharge,  in  second-feet,  of  Teton  River  near  Chouteau,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Kl^T. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

56 
56 
56 
56 
56 

56 
50 
63 
67 
71 

75 
76 
70 
66 
66 

60 
72 
75 
75 
86 

86 
76 
75 
70 
66 

66 
66 
66 
66 
66 
66 

61 
56 
56 
56 
56 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 

53 
50 
48 
44 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 



......v. 

74* 

74 

71 
56 

50 
71 
80 

87 
81 
80 
71 
74 

80 
84 
84 
92 

«2 

92 
94 
94 
99 
99 

99 
113 
116 
116 
136 

136 

167 
157 
206 
211 

260 
361 
026 
437 
737 

638 
538 

"'i,'296' 
1,170 

1,190 

1,110 

963 

964 

926 

851 
737 
656 
729 
664 

664 
640 
644 
648 
588 

762 
1,450 
1,550 
1,110 

779 

605 
546 
479 
449 
419 

382 
343 
320 
300 
280 

320 
371 
280 
262 
244 

211 
136 
90 

2 

3 

4 

e 

7 

8 

9 

10 

U 

12 

13 

14 

15 

» 

24 
12 
12 

17 

2.8 

IS 

19 

ao 

71 

a 

2 

a 

26 

34 

7.6 

25 

2B 

27 

28 

29 

30 

31 

Note.— Gage  road  on  followfaig  days:  Oct.  2,  4,  6,  11-12,  14-15,  18-23,  25-29,  31;  Nov.  2,  4,  6,  8, 11-12, 
id,  28;  Dec.  1-3,  5, 8, 10, 12, 14, 17, 19.  No  gage  readings  Dec.  20  to  Apr.  13;  Apr.  14-30:  May  1-io,  22, 30-31; 
June  1-12, 14-30;  July  1-8;  20,  23;  Aug.  16-18,  24;  Sept.  17.  Discharge  hiterpolatcd  f(»r  days  of  missing 
gige  readmgs  Oct.  1  to  Dec.  19,  May  21,  and  June  13.  Stage  above  top  of  gage.  May  23-29;  discharge  not 
(unputed  on  account  of  numerous  diversions  between  this  station  and  the  one  at  Strabane. 

Monthly  discharge  of  Teton  River  near  Chouteau,  Mont.,  for  the  year  ending  Sept.  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-off  In 

M^ftTlw^nm. 

Iffti^'^^^^^w  „ 

Mean. 

acre-feet. 

Octobw 

86 
61 
56 
92 
1,650 

56 
56 
40 
56 
280 

67.6 
56.2 
46.1 
77.1 
729 

4,150 
3,340 

November 

De«Biib?i:o::::::::: :::::::::::::::::::::::::: 

1740 

AprU  14-30 

2,600 

June 

43,400 
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8P&nrO  OKXXX  VSAK  ST&ABAn,  XOVT. 

LocATioN.—In  NE.  i  SE.  i  sec.  2,  T.  24  N.,  R.  7  W.,  at  highway  bridge  half  a  mile 
southeast  of  buildings  on  Peebles  ranch,  and  16  miles  west  of  Chouteau,  TeCon 
County. 

Drainaob  arba. — Not  measured. 

Records  AVAiLABLB.—May  30  to  December  31,  1913,  and  April  14  to  September 
30, 1917. 

Gage. — Vertical  staff  on  left  bank  at  upstream  side  of  wagon  bridge.  From  May  30 
to  December  31, 1913,  the  gage  used  was  a  staff  on  the  left  bank,  200  feet  above  the 
highway  bridge. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control.— Banks  low;  covered  with  grass  above  gage  and  with  brash 
below  bridge;  not  subject  to  overflow  except  during  extreme  high  water.  Bed 
composed  of  earth,  sand,  and  gravel,  and  is  fairly  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  2.44  feet  at  4  p.  m. 
May  31  (dischaige,  66  second-feet);  minimum  stage,  0.06  foot  July  30  to  August 
3  (dischaige,  0.9  second-foot). 

1913  and  1917:  Maximum  stage  recorded  2.44  feet  at  4  p.  m.  May  31, 1917  (dis- 
charge, 66  second-feet);  minimum  discharge,  0.5  second-foot  August  26,  1913. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice;  open-chann^  rating 
applicable. 

Diversions. — ^None. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  permanent  during  the  year;  not  affected  by 
ice.  Rating  curve  well  defined  between  1  and  22  second-feet.  Gage  retd  to 
hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  moan  daily 
gage  height  to  rating  table.    Records  good. 

Discharge  measwemenU  of  Spring  Creek  near  Strdbane,  Mont,,  during  the  year  ending 

Sept  SO,  1917 


Date. 

Made  by- 

Gaffe 
hei^t. 

Dte. 
charge. 

Date. 

Madeby- 

lS& 

Db. 
ehusi. 

Apr.  14 
Jifly  24 

es.  HeideL 

Feet, 
1.14 
.07 

8ee.fU 

16.8 

.96 

Sept.  17 

W.  A.  T4ifp?>. 

FuL 
0.18 

sec^ 

1.3 

W   A  T^iiph. 

• 

DaiXy  discharge,  in  second-feet,  of  Spring  Creek  near  Strabane,  Mont.,  for  the  year  enHng 

Sept.  30, 1917. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

23 
29 

33 
33 
20 

20 
19 
19 
18 
18 

13.7 
13.3 
12.9 
12.9 
12.9 

62 
36 
29 

81 
29 

28 

14.8 

13.8 

13.1 

89 

47 
33 
24 
20 
17 

4.0 
8.8 
8.6 
3.6 
8.1 

2.9 
2.7 
2.6 
2.3 
2.2 

2.0 
2.0 
1.8 
1.8 
1.8 

0.9 

.9 

.9 

1.0 

1.0 

1.1 
1.1 
1.2 
1.2 
1.4 

1.4 
1.2 
1.2 
1.2 
1.1 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.7 
1.6 
1.5 
1.5 

1.6 
1.4 
1.4 
1.4 
1.5 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 

12.5 
12.1 
12.1 
15.8 
26 

29 
28 
24 
23 
18 

19 
19 
20 
20 
23 

12.1 

iq.9 

8.4 
7.7 
15.8 

26 
23 
19 
17 
64 

85 
29 
45 
64 
60 
64 

15.8 

19 

23 

22 

18 

16.8 
13.7 
10.8 
8.4 
6.6 

5.0 
4.8 
4.8 
4.0 

....... 

1.7 
1.7 
1.5 
1.5 
1.4 

1.4 
1.2 
1.2 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
.9 
.9 

1.2 

lis 

1.5 

2 

1.5 

8 

1.4 

4 

1.4 

6 

1.4 

6 

1.4 

7 

1  5 

8.   .. 

1.5 

0 

2.3 

10 

18 

11 

IT 

12 

2  5 

13 

n 

14.... 
15.... 

17 
12.9 

2.T 
17 

_ 
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Monlhly  diidutrge  of  Spring  Creek  near  Strabane,  Mont,,  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

DiMharse  in  teoood-feet. 

Run-off  in 

ICazlmum. 

Mtn*mfi"i. 

Uean. 

aor«-feet. 

Apr.  14-30. 

20 

64 

02 
4.0 
1.4 
2.8 

12.1 

7.7 

4.0 

.9 

.0 

1.4 

19.5 

25.7 

19.8 

1.92 

1.16 

1.75 

658 

}£y 

1,580 

1,180 

118 

SS;:;::::::::;:::::::::::::::;;:::::::::::::::::::::;;; 

July 

Aogast 

71 

Sfrpf«mb«r 

104 

The  period 

8,710 

8PBIHO  OKXXK  VSA&  OHOUTXATX,  XOVT. 

Location.— At  McDonald's  ranch,  near  east  line  of  sec.  33,  T.  25  N.,  R.  6  W.,  half  a 
mile  above  mouth  and  13  miles  northwest  of  Chouteau,  in  Teton  County. 

Records  available.— April  13  to  September  30,  1917. 

Drainagb  area. — Not  measured. 

Gaok. — ^Vertical  sta£f  with  enamel  fsLce,  on  right  bank  100  feet  below  wagon  bridge; 
read  by  Roland  Brooks  and  Katherine  McDonald. 

Discharge  measurements. — ^Made  by  wading  or  from  the  bridge  100  feet  above 
the  gage. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  3.35  feet  at  9 
a.  m.,  May  26  (discharge,  138  second-feet);  minimum  stage,  2.10  feet  September 
12-30  (discharge,  12.0  second-feet). 

Ice. — Station  not  maintained  during  winter. 

DnrERsioNs. — Several  small  ditches  divert  some  water  for  irrigation  above  station; 
amount  is  small. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  not  permanent.  Rating  curve  used,  April  13 
to  August  23  well  defined  between  10  and  40  second-feet.  Shifting-control 
method  used  August  24  to  September  30.  Gage  read  to  quarter-tenths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table.    Records  good,  April  13  to  August  23;  fair,  August  24  to  September  30. 

DMiarge  meamremtnts  of  Spring  Creek  near  Chouteau,  Mont.,  during  the  year  ending 

Sept.  30, 1917. 


D»U. 

Made  by- 

laS^t. 

Dis- 
charge. 

Date. 

Made  by- 

hei^t. 

Di». 
diarge. 

^1 

es.  HeideL 

Feet. 
2.85 
2.25 

25.6 

July  24 
Sept.  17 

W-  A.T^mh 

Feet. 
2.09 
2.06 

SecfL 
14.6 

W,  A  i^iinh 

do 

11.8 
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SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


Daily  discharge,  in  second-feet ,  of  Spring  Creek  near  Chouteau,  Mont.,  for  the  year  endmg 

Sept.  30, 1917, 


Day. 

At)r. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8€pt. 

1 

37 
46 
47 
44 
42 

39 
35 
35 
35 
35 

33 
33 
33 
31 
33 

98 
71 
56 
56 
64 

54 
44 
44 
56 
54 

76 
71 
56 
46 
44 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

14 
15 
15 
15 
15 

15 
16 
15 
15 
15 

16 
15 
15 
15 
15 

14 
13 
13 
13 
13 

12 
12 
12 
12 
12 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

26 
26 
26 
33 
33 

35 
33 
33 
35 
33 

33 
37 
33 
33 
37 

35 
33 
29 
31 
42 

56 
46 
44 
39 
87 

138 
87 
104 
120 
98 
96 

42 
44 
56 
54 
46 

42 
37 
33 
31 
31 

31 
31 
29 
29 
28 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
14 
14 
14 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

14 
14 
14 
14 
14 
14 

13 

2 

12 

3 

u 

4 

12 

5 

12 

6 

13 

7 

13 

8 

13 

d  .... 

13 

10 

13 

11 

12 

12 

13 

13 

14 

15 

33 
33 
29 

13 
13 

13 

T 

Note.— Gage  not  read;  discharge  interpolated  Apr.  17,  May  28,  July  7  and  22. 

Monthly  discharge  of  Spring  Creek  near  Chouteau,  Mont,,  for  the  year  ending  Sept.  JO, 

1917. 


Month. 

Discharge  in  second-feet. 

Rmhoffin 

ifATtmMTn 

ytntmiiTn 

Mean. 

aoe^Mt. 

April  13-^ 

37 
138 
98 
15 
15 
17 

26 
29 
28 
14 
14 
12 

32.3 
53.1 
48.1 
14.9 
14.8 
12.7 

1,150 

May.  _ .  , 

June 

916 

July 

August 

9t0 

September 

7H 

The  period 

9,810 

DEEP  OSXXK  HEAR  OHOUTXAU,  XOHT. 

Location.— In  SW.  J  NW.  i  sec.  15,  T.  23  N.,  R.  5  W.,  at  Hugh  Robinson's  ranch, 

5  miles  southwest  of  Chouteau,  in  Teton  County.    . 
Drainage  area. — Not  measured. 

Records  available. — ^March  24, 1911,  to  September  30,  1917. 
Gaob. — Overhanging  chain  on  right  bank,  400  feet  above  Hugh  Robinson's  house; 

read  by  Hugh  Robinson. 
Discharge  measurements.— Made  by  wading. 
Channel  and  control. — ^Bar  of  gravel  50  feet  below  gage  forms  principal  c<mtrol. 

Channel  clean  and  fairly  permanent.    Right  bank  high  and  not  subject  to 

overflow;  left  bank  may  be  overflowed. 
Extremes  of  discharge. — MaTJmum  stage  recorded  during  year,  9.1  feet  at  8  a.  m. 

May  26  (dischaKge,  1,930  second-feet);  minimum  stage  recorded,  5.3  feet  Much 

8,  9,  11-15,  17.  19,  22-26  (discharge,  12  second-feet). 
1911-1917:  Maximum  stage  recorded,  10.5  feet,  7  a.  m.  June  21, 1916  (discbai^ge, 

from  extension  of  rating  curve,  3,050  second-feet);  minimum  stage  reccmied, 

5.28  feet,  September  25,  1913,  and  5.27  feet,  September  6,  1914  (dischazge,  11 

second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice  after  December  5;  obsenrft- 

tions  discontinued  December  24  to  March  7;  flow  interpolated  November  IWS 

on  account  of  ice. 
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DrvBBfliON8.-^A  few  small  ditches  divert  from  creek  above  gage. 

Rboulation  . — ^None. 

Accuracy. — Stage-discharge  relation  chailged  during  high  water  in  May  and  June; 
affected  by  ice.  Daily  gage  heights  are  from  observer's  readings  to  nearest 
half-tenth  once  daily.  Daily  discharge  ascertained  by  applying  to  daily  gage 
heights  for  October  1  to  November  9,  November  14  to  December  5,  and  March  8 
to  June  24  a  rating  table  well  defined  below  700  second-feet  and  fairly  well  defined 
above.  Daily  discharge  for  the  period  June  25  to  September  30  obtained  as 
above  by  means  of  a  rating  table  based  upon  a  curve  fairly  well  defined. 

DiBdutrge  meamrementi  of  Deep  Creek  near  Chouitau,  Mont.,  dvring  the  year  ending 

Sept.  SO,  1917. 


[ICude  by  W.A.Lamb.] 

Date. 

Ga£e 
helj^t. 

Dl». 
charge. 

hmeid. 

Feet. 
7.26 
5.70 

8ec.^. 
612 

JulyM 

66 

DaSHy  discharge,  in  iectmd-feet,  of  Deep  Creek  near  Chouteau,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

67 
68 
76 
67 
96 

107 
96 

107 
96 

107 

107 
86 
96 
76 
76 

76 
67 
76 
76 
107 

142 
118 
107 
96 
96 

96 
76 
86 
67 
76 
76 

68 
67 
68 
67 
67 

68 
68 
44 
67 
66 

63 
61 
60 
68 
80 

68 
61 
67 
76 
96 

67 
67 
76 
86 
61 

67 
96 
86 
76 
67 

44 
44 

61 
44 

61 

107 
118 
76 
96 
182 

244 

168 
260 
196 
118 

96 
118 
96 
76 
68 

38 
28 
38 
44 
76 

118 
212 
142 
142 
107 

142 
118 
44 
44 

96 

130 
142 
244 
212 
168 

182 
227 
227 
227 
227 

296 
366 
426 
426 
688 

646 
632 
378 
336 
336 

706 

588 
478 
378 
770 

1,930 
1,290 
1,060 
1,690 
1,530 
1,370 

1,630 

1,060 

836 

706 

646 

688 

688 
706 
770 
836 

980 
836 
632 
462 

478 

632 
617 
646 
632 
632 

605 
478 
426 
378 
343 

324 
306 
288 
270 
270 

270 
237 
237 
237 
222 

207 
194 
180 
168 
168 

156 
145 
134 
134 
124 

114 
105 
106 
96 
88 

73 
73 
66 
66 
66 

66 
66 
60 
64 
64 
64 

64 
64 
64 
64 
60 

60 
64 
66 
66 
66 

60 
60 
64 
6« 
49 

49 
49 
49 
49 
49 

49 
44 

44 

40 
40 

44 
44 

40 
40 
44 

49 

49 

2 

49 

3 

49 

4....       

49 

5 

49 

6..  . 

49 

7 

49 

8 

12 
12 
17 

12 
12 
12 
12 
12 

17 
12 
14 
12 
14 

14 
12 
12 
12 
12 

12 
17 
196 
706 
426 
182 

49 

9 

64 

10.. 

64 

U 

64 

12 

49 

13 

44 

14 

49 

15 

49 

1« 

44 

17 

44 

M 

44 

)» 

44 

» 

40 

21 

40 

22 

40 

23 

40 

n 

73 

25 

73 

38 

64 

27 

49 

38 

44 

39 

44 

30....       

36 

81 ;;;i 
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Monthly  discharge  of  Deep  Creek  near  Chouteau^  Mont.,  for  the  year  ending  Sept,  SO,  1917. 


Month. 

DtochaiKe  in  seoond-feet. 

Bun-affb 

If^-rtw^nnri- 

Utnltniim. 

Meiu. 

acre^eet. 

October 

142 
96 
51 
706 
344 
1,«0 

270 
66 
73 

58 

44 
44 

12 
28 
130 
270 
54 
40 
36 

88.9 
67.4 
46.8 
73.8 

113 

584 

600 

130 
51.4 
48.5 

5,470 

November 

4.010 
464 

December  1-5 

March  8-31 

3,510 
57» 

s^no 

April 

MSy.:::;;:;::;;:;::;;;;;;:;;:::::;;:::::::::;:::::::::::: 

Jane 

S^TQO 

July 

T«o 

August 

8,160 

September 

2;  880 

WILLOW  CSXXX  VSA&  CHOUTSATX,  XOITT. 

Location.— In  sec.  14,  T.  23  N.,  R.  6  W.,  At  McPhee's  ranch,  12  miles  eouthweetof 

Chouteau,  in  Teton  County. 
Drainage  area. — Not  measured. 

Records  available. — ^April  2,  1912,  to  September  30,  1917. 
Gaoe. — Staff  gage  on  left  bank,  half  a  mile  below  house  of  S.  A.  McPhee;  read  by  8«  A. 

McPhee. 
Discharge  measurements.— Made  by  wading  at  gage,  except  at  extremely  high 

stages,  when  they  may  be  made  from  bridge  half  a  mile  below  gage. 
Channel  and  control. — ^A  gravel  bar  30  feet  below  gage  is  the  control;  shifts  occa- 
sionally.   Banks  are  about  4  feet  high  and  are  overflowed  only  at  extreme  flood 

stages. 
Extremes  of  discharge.— -Maximum  stage  recorded  during  year,  S.60  feet  at  1.20 

p.  m.    May  26  (discharge,  663  second-feet);  minimum  stage,  1.13  feet  August  25 

and  30  (dischaige,  0.4  second-foot). 
1912-1917:  Maximum  stage  recorded,  6.60  feet  June  21,  1916  (discharge,  880 

second-feet) ;  minimum  stage,  dry  July  20  to  end  of  season,  1914. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter;  probably  little  flow. 
Diversions. — Several  small  diversions  above  station,  mostly  to  water  hay  land; 

very  little  water  used  except  during  very  dry  periods. 
Regulation. — None. 
Accuracy. — Stage-discharge  relation  fairly  permanent  during  year;  apparently  not 

seriously  affected  by  aquatic  growths  this  year.    Rating  curve  well  defined 

between  3  and  400  second-feet.    Gage  read  to  quarter-tenths  once  daily.    Daily 

discharge  ascertained  by  applying  daily  gage  height  to  rating  table.     Records 

good. 

Discharge  meaturemerUs  of  Willow  Creek  near  Chouteau,  Mont,,  during  the  year  ending 

Sept,  SO,  1917. 

[Madeby  W.A.Lamb.] 


Date. 


June  19.. 
July  24.. 
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DaQiy  dit^arge,  in  Hcond-feet,  of  WiUow  Greek  near  Chouteau,  Mont,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

24 
26 
30 
34 
80 

82 
89 
34 
30 
34 

30 
29 
26 
24 
23 

20 
20 
23 
26 
30 

32 
37 
34 
32 
30 

29 
26 
26 
24 
23 
23 

21 
21 

20 
20 
20 

20 
21 
23 
23 
21 

23 
23 
26 
29 

30 

34 
37 
39 
34 
32 

30 
30 
20 
26 
24 

23 
23 
24 

26 
29 

26 
23 
21 
21 
23 

23 
24 
24 
23 
23 

23 
23 
23 
23 
23 

117 
108 
78 
52 
90 

97 
101 
103 

90 

68 

60 
54 
52 
48 
41 

33 
36 
32 
38 
45 

43 
90 
124 
97 
72 

68 
66 
57 
48 
43 

60 
84 
103 
120 
114 

179 
233 
258 
244 
233 

247 
244 
238 
238 
265 

212 
166 
147 
124 
212 

377 
247 
192 
377 
596 

663 
596 
377 
452 
514 
470 

615 
548 
358 
283 
247 

206 

195 
203 
212 
454 

358 
212 
179 
155 
117 

110 
90 
78 
90 

84 

78 
72 
66 
54 
63 

43 
43 
38 
35 
35 

26 
90 
72 
54 
48 

88 
24 

19 
16 
15 

14 
14 
12 

1.7 

8.1 
7.7 
5.9 
5.8 
4.4 

4.4 
4.4 

3.5 
4.1 
3.0 

2.6 
Z2 
ZO 
1.7 
1.4 
LO 

as 

.8 

.7 

L4 

2L0 

2.6 
3.2 
6.3 
7.7 
12 

13 
9.7 
7.7 
5.3 
3.5 

8.2 
2.6 
2.2 
2.0 
L7 

L4 
LO 
.8 
.7 
.4 

.8 
.7 
.7 
.7 
.4 
.7 

as 

2. 

L7 

3. 

2.2 

4. 

3.0 

5 

8.5 

4 

3.5 

7 

8.5 

8 

8.5 

9 

4.4 

10 

5i9 

U 

5i9 

U 

5i9 

U 

6.5 

14 

6.5 

15 

6.5 

16 

5i9 

17 

5.9 

U 

5L8 

19 

5i3 

30 

4.4 

a 

4.4 

a 

3.5 

21 

4.4 

M 

4.4 

S 

5.3 

» 

5.9 

27 

5.9 

as 

5i3 

9 

5.3 

30        t 

4.4 

31 

Note.— <}age  not  read  Deo.  16  to  Mar.  31. 
Monthly  dudyarge  of  Willow  Creek  near  Chouteau,  Mont,,  for  the  year  ending  Sept.  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-off  in 

lf*TifT|l1TI^ 

Minimum. 

Mean. 

acre-feet. 

October 

39 
39 
26 
124 

20 
20 
21 

28.4 
26.0 
23.1 
67.9 
277 
177 
1&6 
3.09 
4.63 

1,750 

1,560 

687 

November 

December  1-15 

AprlL....                  

4,040 

Mv^:  :::::: 

663      1             60 
615                  ^ 

17^000 

1,030 
190 

juni:;           :::::::::::::::::::::::: 

July 

90 
13 
6.5 

LO 

■i 

Aniast 

September 

276 

MXTDDT  CBBBK  HSAB  BTIHTM,  XOVT. 

Location.— In  NW.  J  SE.  J  sec.  22,  T.  26  N.,  R.  6  W.,  400  feet  above  mouth  of  Black- 
leaf  Creek  and  2  miles  above  Bynum,  in  Teton  County. 

Drainaok  area. — ^Not  measured. 

Rkcords  available.— May  24, 1912,  to  September  30, 1917. 

Gaob.— Vertical  staff  on  rigjit  bank;  read  by  Geoige  Miller.  June  23,  1916,  a  tem- 
porary vertical  staff  was  set  about  20  feet  downstream  to  replace  regular  gage, 
vihich  had  been  washed  out.  July  21 ,  1916,  new  low- water  staff  was  set  at  regular 
section.  Prior  to  October  5, 1914,  gage  in  use  was  overhanging  chain  on  left  bank 
100  feet  upstream  from  present  gage,  and  at  different  datum. 

Channel  and  control.— Stream  bed  sand  and  gravel;  may  shift.  Left  bank  hig^ 
and  not  subject  to  overflow;  rig^t  bank  gradually  sloping;  apparently  one  channel 
at  all  stages. 
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Extremes  of  discharge. — MaTimiiin  stage  recorded  during  year,  5.90  feet  at  7.50 
a.  m.  May  26  (discharge,  720  second-feet);  Tninimiiin  stage,  2.30  feet  September 
1-24  (discharge,  1.0  second-feet). 

1912-1917:  Maximum  stage  recorded,  6.9  feet  June  21,  1916,  determined  by 
leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 
976  second -feet);  channel  dry  August  18,  23,  24,  31;  September  1-3,  10,  29;  and 
October  7, 1912. 

Ice. — Ice  present  November  9-11;  discharge  not  computed;  no  readings,  November 
12,  to  April  1. 

Diversions. — Three  small  ditches  divert  above  the  station,  and  the  Teton  Coopem- 
tive  Co.  proposes  to  store  the  flood  waters. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent,  owing  to  shifting  control  and  ice. 
Rating  curve  used  October  1  to  November  8  well  defined  below  600  eecond- 
feet;  curve  used  April  2  to  May  20  poorly  defined;  June  7  to  September  30, 
fairly  well  defined;  shifting-control  method  used  May  21-29.  Gage  read  to 
quarter-tenths  twice  daily  April  20  to  June  10,  and  once  daily  during  rest  of 
year.  Daily  discharge  ascertained  by  applying  daily  gage  hei^t  to  rating  table. 
Records  good. 

Discharge  measurements  of  Muddy  Creek  near  Byniim,  Mont.,  during  the  year  ending  Sept. 

30,  1917, 


Date. 

Made  by- 

hei^t. 

Dis- 
charge. 

Date. 

Madeby- 

Gace 
taei^it. 

Div 
diarge. 

Apr.  13 

es.  Heidel 

Feet. 
3.25 
3.48 
27.2 

8ec.-ft. 

31.9 
108 

17.9 

July  23 
Sept.  16 

Wt  a,  T^mb. 

Fttt, 
2.35 
2.30 

2.1 

June    8 

W.  A.  T^imh, 

do 

.5 

July    2 

do 

Daily  discharge,  in  second-feet y  of  Muddy  Creek  near  Bynum,  Mont,,  for  the  year  ending 

Sept.  30,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

4.0 
4.0 
6.4 
7.2 
12 

24 
31 
26 
20 
19 

18 
16 
13 
12 
10 

9 

9 
10 
13 
13 

10 
19 
20 
19 
16 

13 
13 
12 
12 
10 
9 

11 

8.0 
8.0 
8.0 

9.0 

7.2 

7.2 



90" 

84 
80 
84 

88 
88 
71 
71 
62 

59 
53 
33 
23 
16 

8 
6 
7 

22 
70 

83 
62 
54 
42 
87 

48 
48 
8 
26 
29 

51 
58 
54 
67 
42 

42 
42 
42 
33 
83 

29 
29 
37 
29 
37 

42 
42 
42 
33 
37 

260 
135 
80 
65 
145 

720 
200 
175 
185 
300 
290 

290 
330 
220 

m 

120 

100 
89 
100 
105 
127 

268 
216 
110 
81 
74 

67 
74 
74 
67 
67 

74 
61 
61 
44 
S8 

38 
33 
33 
28 
24 

24 
20 
20 
20 
16 

13 

10 
7.9 
7.9 
5.8 

5.8 
5.8 
4.3 
5.8 
4.3 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
1.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
L9 

1.9 
1.9 
1.9 
1.9 
L9 

1.9 
LO 
1.0 
1.0 
1.0 

LO 
LO 
LO 
LO 
LO 
LO 

1.0 

2 

LO 

3 

LO 

4 

LO 

6 

LO 

6 

LO 

7 

LO 

8 

LO 

9 

LO 

10 

LO 

11 

LO 

12 

LO 

13...., 

LO 

14: ::::::::::::::::::::: ::::: 

LO 

15 

LO 

16 

LO 

17 

LO 

18 

LO 

19 

LO 

20 

LO 

21 

LO 

22 

LO 

23 

LO 

24 

a 

25 

LO 

26 

1.0 

27 

LO 

28 

LO 

29        

LO 

30 

LO 

31                         



NoTK.— Discharge,  May  30  to  June  6,  determined  from  records  of  flow  of  Blaokleaf  Creek  for  same  period 
on  basis  of  comparisons  for  preceding  and  following  periods. 
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MofMy  discharge  of  Mvddy  Creek  near  Bynum,  Monl.,foT  the  year  ending  Sept.  30, 1917. 


ModUl 

Discharge  in  second-feet. 

Run-off  in 

Mean. 

acre-feet. 

October 

31 
9.0 
90 
720 
330 
24 
1.9 
4.3 

4.0 
7.2 
6 

29 

24 
1.0 
1.0 
1.0 

13.9 
7.83 

60.1 

109 

105 
6.83 
1.61 
1.11 

855 

Noremberl-S 

124 

April  3-30 

2,880 

6,700 

6,250 

420 

M& ... 

jmi..::::;:::::::::::::::::::::::::::::;:::::::::  :::::: 

Jnly 

August 

99 

Septamber 

66 

Non.— fiee  footnote  to  daily  discharge  table  regarding  discharge  May  30  to  June  6, 1917. 
XXTDDT  ORSZK  HSAB  AOAWAM.  XOVT. 

Location.  —In  sec.  35,  T.  26  N.,  R.  4  W.,  at  highway  bridge  2  miles  southeast  of 
Agawam,  in  Teton  County. 

Drainaob  area. — Not  measured. 

Records  available. — June  17  to  September  30, 1917,  when  statior  was  discontinued. 

Gagb.— Wire  gage  on  the  downstream  handrail  of  bridge  near  left  bank,  read  by  Wm. 
Moser. 

Discharge  measurements. — ^Made  by  wading  or  from  highway  bridge. 

EiTREMBs  OF  DISCHARGE. — ^Maximum  stage  recorded  during  year,  3.18  feet  June  17 
(discharge,  150  second-feet);  minimum  stage,  1.50  feet  September  20  (discharge, 
9  second-feet). 

Ice.— Station  not  maintained  during  winter. 

Diversions. — Several  ditches  divert  water  for  irrigation  above  station. 

Regulation. — Flow  increased  by  Teton  Cooperative  Reservoir. 

Accuracy. — Stage-discharge  relation  changed  July  1-17.  Rating  curve  used  June 
17  to  July  1  well  defined  below  152  second-feet;  curve  used  July  18  to  September 
30  well  defined  between  8  and  109  second-feet;  shifting-control  method  used 
July  2-17.  (xage  read  to  hundredths  ouce  daily.  Daily  discharge  ascertained 
by  applying  daily  gage  height  to  rating  table.  Records  good,  except  those  for 
July  2-17,  which  are  fair. 

Diteharge  measurements  of  Muddy  Creek  near  Agavmm,  Mont.,  during  the  period  .Tune  17 

to  Nov.  S,  1917. 


Date. 

Madeby- 

Gaffe 

charge. 

Date. 

Madeby- 

Gage 
hdjgit. 

charge. 

June  17 

W.  A.T.4HPK..  ...... 

FeeL 
3.18 
2.33 
2.1 

Sec.  ft. 
150 
66 
39.9 

Aug.  22 
Sept.  16 
Nov.    8 

W.  A.  Lamb 

Feet. 
2.27 
1.62 
1.66 

'"■^ 

28 
July  23 

do 

do. 

do 

Lamb  and  Jones 

11.9 
19.0 
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Daily  disdiarge,  m  second-feet^  of  Muddy  Creek  near  Agawcan,  Mont.,  far  the  year  ending 

Sept.  SO,  1917. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

49 
43 
41 
38 
34 

31 
25 
27 
19 
29 

41 
39 
39 
30 
31 

57 
57 
56 
57 
66 

65 
67 
69 
70 
68 

69 
66 
63 
61 
60 

36 
41 
30 
28 
28 

27 
24 
17 
21 
24 

20 
14 
13 
12 
13 

15 

30 
39 
49 
50 
48 

44 

45 
89 
39 
37 

88 
37 
41 
50 
58 
50 

eo 

60 
56 
65 
44 

50 
48 
50 
53 
48 

43 

90 
29 
85 
41 
30 

12 

2. 

17 

150 
145 
136 
127 

132 
127 
105 
90 
81 

74 
70 
63 
56 
53 

12 

8 

18 

11 

4. 

19 

10 

5 

20. 

9 

6, 

21 

10 

7. 

22 

12 

g. 

23 

29 

9 

24 

a 

10. 

25 

34 

U 

26 

40 

12 

27 

29 

18 

28 

19 

14 

29 

u 

15. 

30 

10 

31 

Monthly  discharge  of  Muddy  Creek  near  Agawam,  Mont.,  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

Discharge  In  second-feet. 

Run-off  in 

MarimuTn. 

Mean. 

acre-feet. 

June  17-30 

150 
59 
70 
51 

53 
19 
29 
0 

101 
39.3 
54.3 
21.6 

2.800 

July 

^490 

August... ,---T r-- - 

3,840 
1,200 

September 

The  period 

9,850 

BLAOKLEAF  CREEK  HEAR  BTlHTlf ,  XOVT. 

Location.-  In  NW.  i  SE.  i  sec.  22,  T.  26  N.,  R.  6  W.,  200  feet  above  mouth  of  creek 

and  2  miles  above  Bynum,  in  Teton  County. 
Dbainaoe  area. — ^Not  measured. 

Records  available.— May  24,  1912,  to  September  30,  1917. 
Gaoe. — Overhanging  chain  gage  on  left  bank,  100  feet  weet  of  an  abandoned  bam: 

read  by  George  Miller. 
Discharge  measurements. — ^Made  by  wading  near  gage. 
Channal  and  control. — ^Banks  fairly  high,  and  not  subject  to  overflow.    Stream  bed 

fine  sand  and  gravel;  shifts  occasionally. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  5.0  feet  May  28 

(discharge,  333  second-feet);  minimum  stage  recorded,  2.78  feet  July  31,  Augost 

1-4  and  26  (discharge,  0.1  second-feet). 

1912-1917:  Maximum  stage  recorded,  5.85  feet  June  21,  1916,  determined  by 

leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 

600  second-feet);  channel  dry  July  21  to  October  3,  1914. 
Ice.— Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — ^Most  of  flow  at  low  stages  is  diverted  above  station  for  irrigation,  and 

Teton  Cooperative  Reservoir  Co.  proposes  to  use  the  flood  waters. 
Regulation  . — ^None. 
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AcorsACT.-Stage-dischaige  reUtum  changed  doling  April  and  May.  Rating  curve 
used  October  1  to  November  7  well  defined  below  400  second-feet;  shifting- 
control  method  used  April  3  to  June  2;  curve  used  June  3  to  September  30  well 
defined  below  100  second-feet.  Gage  read  to  quarter-tenths  once  daily;  occa- 
fiooaUy  twice  daily.  Daily  discharge  ascertained  by  applying  daily  gage  height 
to  rating  table.  Records  good,  October  1  to  November  7  and  after  June  2;  fair, 
April  3  to  June  3. 

DMarge  meaturemenU  of  Blaekleaf  Creek  near  Bynum^  Moni.,  during  the  year  ending 

Sept  SO,  1917, 


Dito. 

Made  by- 

he^t. 

Dia. 
diarge. 

Date. 

Made  by- 

hei^t. 

Dte- 
charge. 

Ipr.  13 

es.  Heidel    

Fett. 
&53 
4.00 
3.33 

83 
1&9 

July  23 
Sept.  16 

W.  A.  liAinb 

Feet. 
2.88 
2.99 

8ec.-fl. 
aO.5 

W  A  I^mb, , 

....  do 

L3 

Mf   2 

..  .do 

a  Estimated. 


Ddhf  diadiarge,  in  teoond-feetf  of  Blaekleaf  Creek  near  Bynum,  MoifU.^for  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 


Not. 


Apr. 


May. 


Jmie. 


July. 


Aug. 


Sept. 


I.. 
1 

9 

5., 

«. 

7., 
S. 
». 
». 

11., 
Q. 
Q. 
M. 

15. 

S. 
17. 
tt. 
B. 
30. 

21. 
2. 
23. 
31. 
%. 

as. 

27. 

ft. 
a. 
ft. 
21. 


230 
210 


114 
103 


67 
67 


40 
33 
26 

18 

9.5 
10 
14 
40 
94 

72 
77 
83 

66 
64 


45 

28 
49 


80 
84 
76 
107 
84 

86 
114 
210 
103 

80 

72 
66 
72 
60 
80 

76 


49 
53 

294 
156 
91 
78 
106 

323 
162 
122 
191 
303 
300 


300 
319 
223 
140 
101 

92 


83 
114 

120 
292 
3P4 
144 
138 

81 

87 
81 
77 


16 
16 
14 
16 
16 

16 
12 

9.9 
11 

9.9 

8.2 
6.6 
(V.6 
9.9 
5.5 

4.7 
3.5 
2.3 
1.5 
L3 

1.3 
LO 
1.0 


ai 

.1 
.1 
.1 
.1 

.4 

.6 
.8 
L3 
.5 

.8 
.8 
.8 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.4 
.2 
.1 
.1 
.1 

.1 
.1 
.5 
.6 
.5 
LO 


LO 
LO 
.8 
L3 
L8 

L3 
L3 
L3 
L3 
L5 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L3 
L3 
LO 


.8 
ILO 
6.6 

2.3 
L3 
L8 
LO 
LO 
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Monthly  discharge  of  BlackUaf  Creek  near  Bynum,  Mont.^  for  the  year  ending  Sent.  30, 

1917. 


Month. 


MAxtmusi. 

IfinlTwtiTn 

Mean. 

40 

13 

24.0 

18 

15 

16. 1 

233 

9.5 

73.7 

323 

4ft 

122 

319 

16 

103 

16 

.1 

6.29 

L3 

.1 

.45 

11 

.8 

1.72 

Rtm-offio 
acre-feet. 


October 

November  1-7, 

April  »-30 

May 

June 

July 

August 

September 


1,4» 

2» 
4,060 
7,S00 
6,130 

»7 
27.7 

mo 


ICUSSBLSHELL  BIVEB  BASIN. 
MTTSSELSHELL  BIVER  AT  HA&LOWTON,  XOVT. 

Location. — In  sec.  26,  T.  8  N.,  R.  16  E.,  at  highway  bridge  1  mile  south  of  Hariowton, 
Meagher  County. 

Drainage  area. — Not  measured. 

Records  available.— July  11,  1907,  to  September  30,  1917. 

Gaoe. — Chain  gage  on  upstream  side  of  public  highway  bridge;  read  by  W.  G.  Yama- 
moto.  Before  October,  1908,  a  staff  gage  fastened  to  the  center  pier  of  old  high- 
way bridge  was  read.  April  10,  1909,  a  temporary  staff  gage  was  installed  whidi 
read  0.73  foot  high.  This  gage  was  used  imtil  May  24, 1909,  when  gage  was  lowered 
and  the  datum  changed,  so  that  the  difference  between  the  bench  mark  and  the 
zero  of  the  gage  is  0.52  foot  greater  than  formerly.  No  change  has  been  made  in 
gage  or  datum  since  May  24,  1909. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Stream  bed  composed  of  sand  and  gravel;  bar  or  ridge 
crosses  the  stream  about  75  feet  below  the  gage;  shifts.  Banks  fairly  hi^  and  pro- 
bably not  subject  to  overflow.  Water  confined  to  one  channel  under  bridge, 
owing  to  road  fill  at  the  ends. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.3  feet  at  8  a.  m. 
May  27  (discharge,  4,020  second-feet);  minimum  stage,  0.52  foot  August  30  (dis- 
charge, 43  second-feet). 

1907-1917:  Maximum  stage  recorded,  5.3  feet  at  8  a.  m.  May  27, 1917  (dischaige, 
4,020  second-feet);  minimum  stage  recorded,  dry  August  4-11,  1910. 

Ice.— Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Numerous  ditches  divert  from  headwater  streams,  and  from  Mussel- 
shell  River  above  station. 

Regulation. — None. 

Accuracy. — Stage-dischaige  relation  changed  during  April.  Rating  curve  used 
October  1  to  December  23  and  April  26  to  September  30  well  defined  above  40 
second-feet.  Shifting-control  method  used  April  1-25.  Gage  read  to  quarter- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
heights  to  rating  table.    Records  fair. 
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Diicktrge  measurements  of  MiusehheU  River  at  Harlowton,   Mont,,  during  the  year 

ending  SepL  SO,  1917. 

fMadeb7C.S.HeldeL] 


Date. 


Apr.  7.. 
June  31. 


Dls- 
0ittrg6. 


123 
2,400 


DcUy  cRsduarge,  in  eecond-feet,  of  Muuelshell  River  at  HarlowUm,  Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Deo. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

M 

62 
78 
88 

84 

84 
90 
98 
100 
100 

100 
98 
93 

88 
88 

88 
93 
93 
96 
93 

88 

88 
88 
88 
88 

88 
88 
88 

88 
84 
84 

84 
84 
84 
84 
84 

84 
86 
88 

84 
84 

78 
84 
107 
149 
170 

142 
112 
100 
124 
118 

110 
100 
78 
70 
68 

65 
60 
59 
60 
68 

78 
86 
86 
80 
78 

70 
68 
66 
62 
60 

62 
65 
60 
60 
59 

56 
56 

60 
60 
60 

60 
60 
60 

72 
76 
80 
95 
100 

107 
124 
127 
156 
209 

266 
278 
300 
292 
247 

180 
156 
146 
163 
193 

288 
848 
868 
792 
822 

743 
482 
863 
815 
305 

810 
829 
425 
555 

548 

524 
673 
838 

96a 

1,160 

1,450 
1,710 
1,970 
2  260 
2,570 

2,880 
3,120 
2,490 
2,060 
2,870 

2,980 
2,520 
2  220 
1950 
2,820 

3,440 
3,730 
8000 
3,060 
3,300 
2,940 

2,680 
2,500 
2890 
2,600 

2;9eo 

2,740 
2,480 
2,520 
3,000 
3,420 

8,780 
3,060 
2,780 
2,480 
2,390 

2,480 
2,720 
2,870 
2,660 
2,480 

2,800 
2  170 
2,060 
1,960 

1,890 
1,690 
1,590 
1,530 
1,450 

1,860 
1  220 
1,090 

'•g 

876 
830 
785 
778 
750 

701 
682 
548 
470 
414 

868 
824 
287 
256 
221 

201 
181 
177 
170 
156 

156 
156 
146 
180 
115 
96 

86 
76 
68 
76 
88 

90 
90 
86 
84 
78 

72 
68 
68 
68 
65 

60 
60 
56 
54 
58 

58 
58 
58 
58 
58 

52 
51 
51 

47 
43 
47 

•  48 
52 

53 

53 

66 

60 

62 

65 

65 

10 

68 

U 

70 

n 

76 

13 

88 

14 

107 

15 

112 

16 

115 

17 

115 

IS 

110 

»...             

107 

» 

102 

21 

100 

B 

23 

100 
96 

M 

98 

S 

100 

S 

107 

r 

110 

S 

112 

» 

112 

30 

112 

a 

Note.— Oage  not  read  Dec  24  to  Mar.  31. 

Monthly  discharge  of  Musselshell  River  at  Harlowton,  Mont.,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 

Discharge  in  seoond-feet. 

Run-off  In 

Maximum. 

Minimum.'    Mean. 

1 

acre-feet. 

October              

100 

170 

86 

868 

3,730 

3,780 

1,360 

90 

115 

56 
59 
56 
72 
310 

43 

48 

87.8 
92.3 
66.7 
288 
1,960 
2,470 
503 
64.6 
87.6 

5,400 

November 

5,490 

December  1-23 

8,000 

Aprfl                  

17,100 

iiSy^;v    ::....     ..   

121,000 

Jui 

147,000 

July"; 

80,900 

Aoinist                      

3,970 

Sftjrtember    .  ■  .  .*  r , 

5,210 

187043°— 21— w  8  p  456- 
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TLATWJLUOW  OBMMK  VSA&  TLATWILJJOW,  KLOWt, 

Location.— In  sec.  23,  T.  12  N.,  R.  25  E.,  at  FUtwillow  Ranch  Co.'s  randh,  8  mflee 
above  FlatwiUow,  Fergus  County,  and  30  miles  north  of  Roundup. 

Drainage  area.— 200  square  miles  (measured  on  1916  map  of  Ferg^us  County). 

Records  available.— ^y  1,  1911,  to  September  30,  1917. 

Gage. — Vertical  staff  just  below  wagon  bridge  near  the  ranch  buildings;  read  by 
J.  D.  Brinegar. 

Discharge  measurements. — ^Made  from  footbridge  at  house,  or  by  wading  at  ford 
below  house. 

Channel  and  control. — ^Banks  high  and  thickly  oveigrown  with  willows.  Stream 
bed  earth ;  current  sluggish ;  weeds  grow  in  bed  during  summer;  control  shifts. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  9.0  feet,  estimated 
by  observer  June  4-11  (discharge,  454  second-feet  in  creek  and  500  seoond-feet 
additional  in  canal);  minimum  stage  recorded,  2.45  feet  October  13-1((  (db- 
charge,  26  second-feet). 

1911-1917 :  Maximum  stage  recorded  9.0  feet,  estimated  by  observer  June  4-11, 
1^17  (discharge,  454  second-feet  in  creek  and  500  second-feet  additknud  in 
canal);  minimum  stage  2.1  feet  September  3,  4,  1912  (discharge,  1.0  second-foot). 

IcE. — Stage-discharge  relation  seriously  affected  by  ice;  data  inadequate  to  wurant 
estimates  of  winter  flow. 

Diversions. — Numerous  above  gage.  The  diversion  canal  of  the  Flatwillow  Carey 
project  heads  about  3  miles  upstream  from  the  station.  The  wooden  head  gate 
washed  out,  allowing  considerable  water  to  pass  through  the  canal  without  ever 
passing  gage.    This  is  listed  imder  "  Overflow  in  Flatwillow  canal.'  *■ 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  by  ice  conditions  which  {nevailed 
November  11  to  April  10.  Rating  curve  used  to  June  4  well  defined  below 
100  second-feet  and  fairly  well  defined  above  that  stage.  Rating  curve  used 
June  21  to  September  30  fairly  well  defined.  Canal  discharge  can  be  considered 
at  best  as  only  fair,  because  of  the  indirect  methods  used  in  deriving  them. 
Creek  gage  read  to  half-tenths  daily.  Daily  discharge  of  creek  ascertained  by 
applying  daily  gage  height  to  rating  table.  Total  daily  dischaige  May  12  to 
September  30  obtained  by  addiog  daily  discharge  of  creek  to  dischaige  of  canal. 
Records  good,  except  May  12  to  about  September  30,  for  which  period  they  are 
fair. 

Dittharge  meaturementB  of  Flatvnllow  Creek  near  FlatwiUow,  MonL,  during  the  year 

ending  Sept.  SO,  1917, 

[Made  by  C.  S.  Heidel.) 


Date. 


Apr.  6.. 
June  23. 


aEstimated;  ourrentrmeter  measurement  ooald  not  be  made  beoaoee  of  ioe. 

frTotal  flow  of  creek  includes  additional  207  second-feet  flowing  down  canal  and  which  did  not  pass  p^ 
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Daibf  disduarge^  in  geeond-feet,  of  FUUwilhw  Creek  near  FhiwiUoWf  JforU.,  for  the  year 

ending  Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Apr. 

May. 

JUXM. 

July. 

Aug. 

Sept. 

1 

28 
M 
M 
88 
80 

28 
28 
2S 
30 
28 

28 
28 
20 
20 
20 

20 
28 
28 
30 
28 

30 
28 
28 
30 
30 

28 
28 
28 
28 
30 
30 

28 
28 
20 
20 
28 

28 
20 
20 
28 
28 

50 
W 
W 
SO 
SO 

SO 
SO 
SO 
SO 
SO 

88 

82 
88 
03 
77 

.07 
77 
88 

88 
77 

77 
82 
88 

03 
08 

104 
08 
104 
110 
110 

104 
06 
03 
110 
110 

110 
110 
140 
173 
201 

215 
285 
327 
358 

400 

400 
358 

834 
827 
820 

842 
858 

^2 
327 
327 

820 
820 
834 
342 
358 
377 

800 
416 
434 
454 
454 

454 
454 
454 
454 
454 

487 
419 
402 
884 

807 

840 
832 
814 
207 
279 

202 
245 
245 
238 
224 

210 
190 
183 
177 
170 

104 
157 
157 
151 
151 

145 
139 
139 
138 
138 

127 
121 
115 
100 
104 

96 
90 

87 
87 
87 

82 
82 
82 
77 
77 

72 
07 
02 
02 

57 
57 

57 
52 
48 
44 
40 

40 
30 
30 
40 
44 

44 
44 

48 
48 
44 

44 
44 
44 

48 
48 

44 
44 
44 
44 
44 

44 
44 
44 

44 
44 
44 

44 

2 

44 

I. 

44 

4 

44 

i 

44 

1, 

44 

7 

44 

g 

44 

9 

44 

10 

44 

11 

40 

u 

40 

13 

48 

14 

48 

15 

53 

u 

52 

17 

53 

U 

48 

19 

48 

» ^ 

a 

48 
44 

TL 

44 

s 

44 

M 

44 

R 

48 

25 

48 

27 

48 

2a. 

48 

29 

44 

20 

44 

Jl 

MJdff  dudharge,  in  wamd-feti,  of  overflow  in  Flatwillow  canal  near  FkUwillow,  Mont., 
for  the  year  ending  Sept.  SO,  1917. 


Day. 

May. 

Jtmo. 

July. 

Aug. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

422 
448 
473 
500 

500 

600 
600 
600 
600 
600 

470 
453 
430 
407 
882 

71 
60 
48 
87 
25 

14 
3 
3 
3 
3 

3 
3 
3 
8 
8 

3 
3 
8 
8 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
8 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
8 
3 
3 
3 

10 

17 

18 

19 

20 

21 

22 

23 

24 

26 

20 

27 

28 

29 

30 

31 

430 
372 
337 
327 
318 

347 
372 
347 
327 
327 

318 
818 
337 
347 
372 
390 

858 

335 
309 

285 
258 

232 

207 
192 
178 
104 

150 
133 

116 
99 
82 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 

1 

3 

3 

3 

4 

3 

6. 

3 

6 

3 

7 

3 

8 

3 

9 

3 

10 

3 

U 

3 

12 

13 

14 

15 

207 
327 
872 
430 

3 
3 
3 
3 
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SUKFACE  WATER  SUPPLY,  1917,  PART  VI. 


Daily  disfharge^  in  Becond-feet^  of  Flatwillow  Creek  and  canal  near  FlatwiUow,  Moni.^ 
for  the  year  ending  Sept.  SO^  1917, 


Day. 


1. 

3. 
3. 
4 
5. 

6. 
7. 
8, 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

19. 
17. 
18. 
19. 

ao. 

31. 
23. 
23. 
34. 
35. 

36. 
37. 
3S. 
30. 
30. 
31. 


Oct.   Nov.   Apr.   Ilay.  June.  July.   Ao;.  8«pt. 


104 
98 
104 

no 

110 


104 
98 
93 
110 
116 

110 
110 
140 
173 
201 

315 
553 
654 
730 
842 

843 
730 
671 
654 


689 
730 


654 
654 


638 
671 


730 
773 


818 
863 
907 
954 
954 

954 
954 
954 
954 
954 

913 
873 
833 
791 
749 

707 
667 
633 
583 
537 

494 
453 
437 
416 


360 
333 
399 
376 
352 


317 
305 
188 
176 

159 
143 
143 
136 
136 

130 
134 
118 
113 

107 

101 
96 
90 
90 
90 


I 


85 

85 
85 
80 
80 

75 
70 
65 
65 
60 
60 


47 

47 
47 

47 
47 

47 
47 
47 

47 
47 

49 
49 

51 

51 
55 

S5 
55 

51 
51 
5t 

47 
47 

47 
47 
51 

51 
51 
51 
47 
47 


Monthly  discharge  of  Flatwillow  Creek  near  Flatwillow^  Mont,  j  for  the  year  evKHng  SejU. 

30,  1917. 


Month. 


Diacta&rge  In  second-feet. 


Maximum. 

Mjn|ft^iiTn 

Mean. 

33 

33 

1 
2X6 

28 

36 

27.2 

no 

7&3 

495 

842 

63 

954 

332 

675 

235 

60 

116      1 

60 

39 

47.4 

55 

47 

49.1 

Run^ts 
■cre-ieet. 


October ; 

November  1-10 1 

Aoril I 

MVy I 

Juno 

July I 

August ' 

September ' 


1,730 
540 
4,640 
30,400 
4A,X» 
7,130 
3,910 
3,910 


Note.— Figures  for  May  12  to  September  30  include  estimates  of  flow  in  canaL 
MILK  BIVBB  BASm. 
B0T7TK  rO&K  OF  MILK  BIVB&  HXAB  IHTEBVATIOVAL  BOTnn>A&T. 

Location.— In  SW.  }  sec.  29,  T.  37  N.,  R.  9  W.,  at  Richard  Croff'e  ranch,  just  above 
Kennedy  Coulee,  in  Teton  County,  5  miles  south  of  international  boundary  and 
30  miles  northeast  of  Browning. 

Drainage  area. — 288  square  miles  (measured  on  topographic  maps). 

Records  available. — April  28,  1905,  to  September  30,  1917. 

Gaoe.— Stevens  water-stage  recorder  installed  April  13,  1913,  on  left  bank,  opposite 
house  of  observer;  April  28  to  May  8,  1905,  a  staff;  May  8,  1905,  to  Apr.  13, 1913, 
an  overhanging  chain  gage.  Gage  read  by  Wm.  Welch  to  May  31,  1917;  there- 
V  Mrs.  Viola  Saffell. 
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DiscHARQs  MXABUBBiCBKTS.— Made  fiom  cable  100  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bottom  of  channel  is  composed  of  clay  and  small  boulders. 
Growth  of  aquatic  plants  affects  stage-discharge  relation  at  low  stages  during 
summer.    Banks  are  high  and  not  subject  to  overflow. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  6.42  feet  at  6 
p.  m.y  August  8  (discharge,  1,520  second-feet);  miniTnum  stage  recorded  2.5  feet 
November  8  (dischaige,  18  second-feet). 

1905-1917:  MaTimnm  stage  recorded  15.4  feet  June  6,  1908,  determined  from 
high-water  marks  (discharge  not  computed);  flood  width  850  feet;  flood  cross 
section  about  2,600  square  feet.  Minimum  stage  recorded,  2.9  feet  August  18-20, 
1906  (discharge,  1  second-foot). 

IcB. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Dttersions. — None. 

Regulation  . — None. 

AccTTRACT. — Stage-discharge  relation  affected  by  ice  and  shifting  control.  Rating 
curves  were  used  directly  or  indirectly  as  follows:  curve  well  defined  between  40 
and  1,520  second-feet  October  1  to  December  31;  well  defined  between  21  and 
1,430  second-feet  January  5-10  and  April  4  to  September  30;  and  well  defined 
between  20  and  40  second-feet  January  19  to  April  3.  Gage  heights  from  auto- 
matic record  April  4-15,  28,  May  1,  2,  6,  29,  30  and  June  11-13;  observer's  read- 
ings used  for  rest  of  the  year.  Observer  read  to  half-tenths  daily  to  May  31,  and 
to  hundredths  daily  thereafter.  Discharge  determined  by  applying  gage  height 
to  rating  table  directly  October  1  to  December  17,  January  5-10,  January  19  to 
April  3,  April  4-10,  May  17-31,  June  21  to  July  11,  and  August  9  to  September  30; 
ehifting-control  method  used  January  11-18,  April  11  to  May  16,  June  1-20,  and 
July  12  to  August  8.    Records  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  Reclamation  Service, 
Department  of  the  Interior,  Canada. 

Dwharge  measurements  of  South  Fork  of  Milk  River  near  international  boundary  dur- 
ing the  year  ending  Sept.  SO,  1917. 


Dftto. 

Made  by- 

Cage 
height. 

Dis- 
diarge. 

Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Nov.  16 

S.  n.  Frameo 

Feet, 
2.90 
2.90 
2.65 
2.80 
2.81 
2.70 
2.81 
2.75 
3.87 
3.91 
4.32 

8ec,-ft, 
53 
62 
27 
29 
33 
23 
32 
35! 
217 
267 
450 

May  31 

June  16 
21 
29 

July  11 
22 
28 

Aug.  21 
26 

Sept.  12 

A.  W.  P.  Lowrie 

W.  A.  Lamb 

Feet. 
4.76 
4.11 
3.83 
3.43 
3.12 
2.86 
2.78 
2.68 
2.62 
2.70 

'"1^ 

2S 

W.  A.  Tj|Tn>» 

315 

Jtn.    5 
24 

H.  W.Rowleya 

do 

O.  8.  Wendena 

A.H.Tiittle 

A.  W.  P.  Lowrie 

W.A.Lamb 

273 
162 

Feb.  22 
Mar.    8 

A.  W.  P.  Lowrie 

W.A.Lamb 

96 
56 

15 
Apr.    4 

0.8.Wtod«i 

A.W.P.Lowrlea 

W.  A.  Lamb 

A.  W  P.  Lowrie 

W.A.Lamb 

46 
28 

16 

A.  W.  P.  Lowrie 

W.  A.  T,ATn>)      

23 

tfay    5 

A.  W.  P.  LoWrie 

W.  A.  Lamb 

34 

17 

c  Engineer,  Reclamation  Service,  Department  of  the  Interior,  Canada. 
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Daily  discharge  in  necond-feetf  of 
far  the 

South  Fork  of  Milk  River  near  international  boundary 
year  ending  Sept.  SO,  1917. 

l>ay. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«I«*. 

1 

59 
59 
M 

74 
90 

98 
90 
98 
98 
90 

98 
98 
90 
90 
82 

82 

74 
74 
74 
82 

74 
74 
74 
05 
50 

59 
55 

74 
55 

56 
66 

74 
74 
55 
74 
55 

74 
74 
18 
22 
22 

87 
52 
46 
45 
62 

52 
55 

59 
74 
74 

55 
55 

54 
52 
59 

59 
46 
45 

45 
52 

46 

45 

52 
45 
62 

46 
46 
68 
48 
46 

84 
84 
40 
84 
40 

80 
80 
30 
80 
SO 

29 
29 

29 
29 
29 

28 
28 
28 
28 
28 
28 

28 
27 
27 
90 
96 

26 
91 
26 
95 
95 

31 
30 
IS 
28 
32 

94 
22 
21 
20 
93 

82 
82 
28 
29 

23 

23 
23 
93 
93 

28 
28 

28 
93 
23 
23 
28 

32 
28 
93 
93 
98 

93 
93 
93 
98 
98 

90 
93 
93 
93 
98 

93 
83 
39 
38 
98 

28 
98 
98 

93 
98 
90 
98 
93 

98 
93 
93 
93 
96 

98 
93 
90 
93 
33 

93 
93 
98 
23 
23 

93 
90 
93 
93 
93 

23 
28 
93 
98 
80 
32 

23 
90 
98 
117 
493 

829 

975 

1,170 

1,160 

1,110 

1,060 

1,010 

490 

303 

179 

238 
907 
938 
270 
318 

377 
364 

831 
308 
293 

278 
949 
907 
900 

195 

914 
879 
356 

851 
327 

491 
515 
741 
841 
795 

751 
781 
811 
799 
787 

776 
456 
410 
305 

470 

675 
681 
609 

637 
637 

637 
637 
491 
755 
801 
705 

501 
497 
393 
350 
311 

808 

279 
301 
314 
406 

602 
895 
690 
314 
959 

988 

953 
247 
255 
250 

968 
978 
932 
995 
918 

218 
191 
155 
159 
154 

154 
159 
154 
154 
138 

119 
101 
97 
97 
97 

91 
.88 
101 
114 

97 

79 
79 
79 

78 
58 

58 
55 

58 
49 
49 

46 
40 
44 
41 
44 
44 

45 
48 
40 
.63 
65 

49 

68 
•7 
66 
66 

a 

48 

46 
40 
86 

36 
SO 
SO 
36 
SO 

SO 
85 
88 
85 

83 

8S 
88 
8S 

83 
83 
35 

n 

2 

3 

S5 

4 

37 

6 

zr 

6 

Z7 

7 

S7 

8 

37 

9 

4S 

10 

11 

<2 

12 

35 

13 

38 

14 

38 

15 

30 

16 

30 

17 

8S 

18 

87 

10 

96 

20 

25 

21 

34 

22 

31 

23 

28 

24 

33 

25 

S 

25 

37 

27 

U 

28 

37 

29 

31 

30 

33 

31 

Note.— No  nge-height  reoords  for  the  following  nerlods:  Nov.  1 1 ,  Dee.  9,  Feb.  19, 90,  Mar.  10, 80,  Apr.  3. 
18, 19, 22, 23,^797, 29,  May  3, 7, 10,14, 16. 18, 20,», 93, 35, 25,  June  1,2,  July  13,  Sept.  5, 7, 17, 91, 33.  and 
30;  discharge  interpolated.    Discharge  estimated  beoaose  of  ice,  Nov.  93-94  and  Dec  18  to  Jan.  4. 

Monthly  discharge  of  SotUh  Fork  of  MUk  River  near  international  boundary  for  the  year 

ending  Sept,  SO,  1917. 


DIadiarge  in  second-feet. 

BmMff. 

Month. 

Maximum. 

■■if^jlH^IIH^ 

Mean. 

Per 
square 
mile. 

Inches. 

Acr»4M>t 

October 

98 
74 
59 
32 
38 
83 
1,170 
'841 
895 
159 
67 
53 

59 
18 
28 
18 
20 
20 
23 
214 
154 
41 
23 
33 

n.7 

66.1 
86.1 
95.8 
95.7 
94.8 

431 

591 

325 
84.9 
38.3 
34.5 

a370 

.195 

.195 

.090 

.089 

.086 

1.50 

9.06 

l.U 

.996 

.133 

.130 

a  31 

.23 

.14 

.     .10 

.09 

.10 

1.67 

9.36 

1.95 

.34 

.15 

.13 

4,7» 

November 

33«) 

December 

9230 

January 

1> 

February 

1430 

MfMTh.    

1,3» 

April 

%im 

May.:::::::::::::::::::::::::::::: 

£^300 

JUffe r 

19  300 

July 

iw 

August 

^30 

September.              .    .  ^  ...  xx 

t,(m 

The  year 

1,170 

18 

146 

.507 

6.87 

105,000 

MILK  anrxR  at  zastsbv  CBOssnra.i  movt. 

Location.— In  NE.  }  sec.  5,  T.  37  N.,  R.  9  E.,»  at  international  boundary,  30  iniks 
north  of  Rudyard,  Hi  11  County,  Mont.,  and  37  miles  south  of  Many  BenieS) 
Alberta,  the  nearest  railway  stations. 

Drain  AOR  area. — 2,514  square  miles  (measured  by  engineers  of  the  Reclamation  Serv- 
ice, Department  of  the  Interior,  Canada). 

1  Formerly  called  Milk  River  at  international  boondary. 

s  Station  located  on  south  side  instead  of  north  side  of  international  boundary  as  given  In  Water  Sopplj 
Paper  486. 


Digitized  by 


Google 


MILK  RIVEK  BASIN. 


71 


Reoords  ayaiulblb.— April  1,  1913,  to  September  30,  1917.  From  August  7,  1909, 
t9  April  1, 1913,  station  was  maintained  by  Irrigation  Branch  (now  Reclamation 
So^ice),  Department  of  tbe  Interior,  Canada. 

Gags.— Gnrley  |»inUng  gage  on  right  (south)  bank  installed  September  18,  1917, 
and  used  to  September  30, 1917 ;  referred  to  two  staff  gages,  one  inside  of  well  and 
tiie  other  in  trench  outside.  April  1, 1913,  to  August  13, 1913,  staff  gage  on  left 
(north)  bank  200  feet  below  present  gage.  August  13,  1913,  to  March  22,  1917, 
Gniiey  printing  gage  referred  to  staff  gage  in  river  10  feet  below  gage  house.  April 
9  to  June  13,  1917,  several  temporary  gages  were  used,  but  all  readings  have 
been  referred  to  the  staff  gage  at  the  site  of  the  one  used  August  13, 1913,  to  March 
22, 1917.  June  14  to  September  18,  readings  on  a  staff  gage  at  present  location. 
The  zero  of  the  north  bank  gage  to  which  readings  to  June  14  are  referred  is  at 
elevation  2,696. 58  feet  above  sea  level,  and  the  present  south  bank  gage  to  which 
readings  after  June  14  are  referred  is  2,698.92  feet  above  sea  level. 

DiBCBABOB  M K ASURBHENTB.— Made  f rom  cable  90  feet  below  gage  or  by  wading. 

ChaknkIi  and  control. — ^A  bar  composed  of  heavy  boulders,  gravel,  and  sand  makes  a 
decided  riffle  at  medium  and  low  stages:  shifts  occasionally. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  9.60  feet,  April  9 
(discharge,  4,860  second-feet);  minimum  stage,  lowest  recorded  discharge  was  that 
of  discharge  measurement  of  March  10,  of  23  second-feet;  stage-discharge  relation 
seriously  affected  by  ice,  and  lower  stages  may  have  occurred  during  winter. 

190^1917:  Maximum  stage  recorded,  that  of  April  9,  1917;  minimum  stage, 
channel  recorded  dry  August  3-17,  22,  23, 1914. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  November  6  to  April  8. 

Dtversions  . — ^None. 

Rbouuition .-—Low-water  flow  materially  increased  by  water  from  St.  Mary  canal 
during  July,  August,  and  September. 

AcomACT. — Stage-discharge  relation  affected  by  ice  and  shifting  control.  Bating 
curves  as  follows  were  used  during  the  year:  fairly  well  defined  October  1  to 
November  6;  fairly  well  defined  May  1  to  June  6 ;  and  well  defined  between  100  and 
1, 600  second-feet  June  15  to  September  30.  Gage  heights  from  observer's  read- 
ings unto  September  17  and  from  automatic  gage  September  17-30.  Discharge 
ascertained  by  applying  gage  height  to  rating  tables;  shifting-control  methods 
used  April  9-30  and  June  7-14.  Records  October  1  to  November  6,  May  1  to 
June  6,  and  after  June  15  good;  records  November  7  to  April  8  poor;  and  records 
April  9-30  and  June  7-14  fair. 

Cooperation. — Maintained  in  cooperation  with  Reclamation  Service,  Department 
of  the  Interior,  Canada. 

Dittharge  measuremerUs  of  Milk  River  at  eastern  crossing,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

bSgTt. 

Dis- 
charge. 

Date. 

Made  by- 

Gaffe 
hel^it. 

Dls- 
diarge. 

Oct    2 

Rowley  and  NewhaUa. 

H.W.  Bowleya 

A.  H.  Tattle.: 

Feet. 
3.34 
3.35 

6  5.13 
4.69 
4.29 
4.fi7 
4.83 
4.32 

8ee.-ft. 

143 

171 

23 

85« 

820 

1,090 

1,200 

'886 

June    6 
13 

14 

21 
July  30 
Aug.    3 
Sept.  19 

A.H.Tuttle 

Fed. 

4.14 

4.G2 

/  '?3. 47 

\rf6.61 

2.38 

1.70 

1.81 

M.24 

8ec.-fi. 
689 

Not.  2 
)i»t.  10 

P.  A.  Fetterlya 

do 

A.H.Tuttle 

856 
}    1,550 

Apr.  26 
May    7 

I.e.  lOlUsano 

do. 

A.H.TuUle 

'        534 

^    9 

P.A.FetteHy 

249 

15 

V.A.  Newhall      ..  . 

A.H.Tuttle  

258 

26 

A.H.Tuttle 

P.  A.  Fetterly 

138 

•Englnoer  of  the  Reclamation  Service,  Department  of  the  Interior,  Canada. 
^  Stage-discharge  relation  seriously  affected  by  ice  Mar.  10. 
cSouth  bank  gage, 
tf  North  bank  gage. 

Non.— Prior  to  June  13  all  measurements  referred  to  gage  on  north  bank  at  old  water-stage  recorder 
itte;  thenafter  to  gage  on  south  bank  at  new  water-stage  recorder  site. 
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Daily  di»eharge,  in  ucond-feet,  of  MUk  River  at  eastern  crosnngy  Mont.,  far  the  year 

ending  Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Kar. 

Apr. 

Mmy. 

June. 

July. 

Aug. 

-I 

Sept 

1                     

120 
144 
162 
204 
237 

2ft2 
245 
196 
181 
232 

285 
276 
245 
220 
204 

212 
212 
204 
188 
188 

200 
212 
245 
254 
228 

228 
216 
212 
196 
192 
173 

173 

171 
182 
193 
204 

1,000 
900 
800 

700 
600 

1,500 
3,500 
4,000 
4  860 
4,460 

3,790 
3,130 
3040 
2,370 
1,220 

978 
705 
735 
735 
608 

839 

824 

713 

1,060 

1,080 

817 
632 
794 
691 

512 
485 
533 
568 

1,330 

757 

713 

683 

1,410 

1,210 
1,250 
1,090 
1,090 
1,140 

1,180 
1220 
1,240 
1,300 
i;840 

647 
757 
794 
847 
824 

757 
757 
832 
1,100 
908 
946 

1,320 
946 
908 
87D 
570 

271 
505 
458 
437 
520 

596 
52ft 
870 
1,530 
990 

809 
623 
493 
431 
880 

875 
380 
350 
347 
339 

321 
286 
280 
270 
241 

240 
238 
240 
260 
280 

300 
300 
306 
303 
296 

289 
289 
289 
286 
289 

299 

306 
306 
296 
280 

289 
283 
277 
273 
258 

247 

247 
247 
252 
258 
258 

264 
264 

267 
270 
277 

280 
277 
277 
277 
283 

299 

847 
328 
328 
328 

328 
317 
310 
306 
299 

293 
293 
^ 
i77 
280 

280 
280 
280 
280 
283 
289 

300 

2 

310 

3                    

299 

4 

321 

5                       

as 

9                  

213 

7 

S13 

8                       

318 

9 

3M 

10                    

331 

11     .             

324 

12 

321 

13                  

333 

14                             

328 

15  ..             

255 

Ifl..            

222 

17 

210 

18              

167 

19 

116 

30 

112 

21  

104 

22 

96 

23 

215 

24 

165 

25 

130 

26 

200 
700 
1.400 
1,000 
1,000 
1.050 

100 

27 

85 

28 

77 

29                      

79 

30 

31.              

Note.— Stage-disoharee  rolatiaii  seriously  affected  by  ice  Nov.  6  to  Apr.  8;  flow  estimated  by  cQntparisoo 
with  Milk  River  at  Milk  River,  Alberta,  and  at  Havre,  as  folkiws:  Nov.  6-10, 180  second-feet;  11-15, 120 
second-feet.'  16-30.  110  second-feet;  Dec.  1^.  110  second-feet;  5-10,  100  second-feet;  11-15,  80  second-feel; 
16-20,  60  second-foet;  21-25,  50  second-feet;  26-31,  40  second-feet;  Jaa.  1-31,  45  second-feet;  Feb.  1-21  35 
second-feet;  Mar.  1-15,  35  second-feet;  16-20,  40  second-feet;  21-25,  50  second-feet.  DaQy  flow  Mar.  2d-31 
and  Apr.  1-8  estimated  as  published.  Flow  during  July,  August,  and  part  of  September  materlaDy  in- 
creased by  flow  o(  St.  Mary  canal. 

Monthly  discharge  of  MUk  River  at  eastern  crossing,  Mont,,  for  the  year  ending  Sept, 

SO,  1917, 


Month. 


Diseharge  in  second-feet. 


Maximum.  Minimum.     Mean 


Rmntf  in 

acre-feet 


October 

November. 
December.. 

January 

February.. 

March.. 

Ap 


285 


120 


^^ 


June. 

July 

August 

September. 


The  year. . 


o 1,400 

4,860 

1,410 

1,530 

806 

347 

331 


600 
485 
241 
238 
264 
77 


212 

0  135 

«72 

0  45 

•  35 

0204 

M,590 

949 

575 

277 

292 

222 


13,000 
8,030 
4430 

2,  no 

1,940 
12,500 
94,600 
58,400 
34.300 
17,000 
18,000 
13200 


4.860 


384 


278,000 


o  Flow  estimated  from  flow  of  MUk  River  at  Milk  River  and  at  Havre.    See  footnote  to  table  of  daily 
discharge. 
b  Apr.  1-8  estimated.    See  footnote  to  table  of  daily  discharge. 
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MILK  BIVZR  AT  HAVBB.  MOVT. 

LocATioN.—In  SW.  i  SW.  i  see.  4,  T.  32  N.,  R.  16  E.,  at  highway  bridge  over  Milk 

River  at  Havre,  in  Hill  County. 
Drainaoe  abea. — Not  measured. 

Records  available.— May  15, 1898,  to  September  30, 1917. 
Gaqe. — Chain  gage  &stened  to  downstream  rail  of  bridge;  read  by  Chas.  ling,  jr. 

Owing  to  shifting  of  bed  of  river,  it  has  often  been  necessary  to  move  gage  from 

one  end  of  bridge  to  the  other,  but  the  datum  has  not  been  changed. 
DiscHABGE  measurements. — ^Made  from  highway  bridge  or  by  wading. 
Channel  and  control. — Bed  of  stream  composed  of  fine  gravel  and  sand,  shifting 

frequently.    Both  banks  are  overflowed  at  high  stages. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  the  year,  15.3  feet  April 

10  (stage-discharge  relation  affected  by  ice);  maximum  discharge  occurred  April 

11  at  stage  15.15  feet  (discharge,  7,940  second-feet);  minimum  stage  recorded,  5.83 
feet  February  13  and  March  17;  flow  not  computed  on  accoimt  of  ice. 

1898-1917:  Maximum  stage  recorded,  17.2  feet  March  12,  1916  (discharge  not 
known);  minimum  stage  recorded,  channel  recorded  dry  July  16-18, 1898,  August 
16-20,  1904,  July  25,  August  18-26,  1905,  November  16  to  December  31,  1906, 
July  28  to  September  14,  1910,  and  July  29  to  August  22,  1914. 

Ice. — Stage-discharge  relation  affected  by  ice  November  11  to  April  8. 

DnrBRsioNs. — None. 

Regulation. — ^During  1917,  the  St.  Mary  canal  was  in  operation  and  a  total  of  33,600 
acre-feet  was  added  to  Milk  River  flow. 

Accuracy. — Stage-dischaige  relation  affected  by  ice  and  shifting  control.  Rating 
curve  well  defined  between  100  and  1,500  second-feet  used  October  1  to  November 
10  and  April  11  to  May  15;  well  defined  between  100  and  750  second-feet  used 
June  16  to  August  18;  and  well  defined  between  100  and  400  second-feet  used 
August  28  to  September  30.  Gage  heights  from  observer's  readings  twice  daily 
during  open  channel  and  three  times  a  week  during  ice  season.  Discharge  deter- 
mined by  applying  gage  heights  to  rating  tables.  Shifting-control  method  used 
May  16  to  June  15  and  August  18  to  27.  Records  good  for  periods  covered  by 
rating  tables  and  fair  for  other  periods. 

Ditduarge  meastaremenU  of  MUk  River  at  HavrCf  Mont.f  during  the  year  ending  Sept,  SO, 

1917. 


Date. 

Made  by- 

>;^t. 

Dis- 
diarge. 

Date. 

Made  by- 

Oaee 
beiSit. 

Db- 
charge. 

Oct.     8 

A.  H.  Tattle 

Feet. 
7.05 
ft.  54 
«.48 
7.61 
10.90 
15.17 
n.90 
8.67 
8.27 

195 

47 

29 

2,330 

5,020 

4,410 

1,170 

953 

May  33 

26 
Jane    8 

19 

22 
Aug.    2 

29 
Sept.  10 

22 

A.  H.  Tuttle 

Feet. 
7.93 
8.10 
7.91 
8.01 
7.76 
6.88 
7.06 
7.33 
6.42 

8ec.-ft. 
1,060 
1  130 

Not     6 

TotUe  and  Lamb 

W.  A.TAxnh  .., 

do. 

Dec    22 

do.... 

do 

do 

do 

HeidelandTucUe. 

W.  A.  T/nmb 

'760 

UMt'.  5 
31 

Aiff.  9 
14 
20 

A.  H.TutUe 

Tuttle  and  Anderson. . . 
A.  H.  Tuttle 

704 
607 
275 

M.D.  Anderson 

W.  \.  T^iTph. 

282 
381 

lUy     5 

Tattle  and  Anderson. . . 

do 

120 

Note.— Stage-discharge  relation  seriously  affected  by  ice  Dec.  22,  Mar.  5,  Mar.  31  and  Apr.  9. 
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Daily  disdiorge,  in  second-feety  of  Milk  River  at  Havrty  Mont.,  for  the  year  ending  Sept.  30, 

1917, 


Day. 

Oct. 

Nov. 

256 
227 
213 
213 
200 

200 
188 
176 
188 
144 

Mar. 

Apr. 

May. 

June. 

July. 

An«. 

Bept 

1         

154 
165 
200 
20O 
200 

3S 
323 
360 
879 
300 

341 
360 
341 
341 
306 

288 
288 
288 
272 
305 

272 
272 
241 
241 
227 

256 
2S6 
256 
256 
256 
256 

2,450 
2,630 
2,450 
2,150 
2,080 

1,080 
1,920 
2,750 
6,000 
6,600 

7,940 
6,730 
4  220 
4,110 
3,200 

2,700 
2,220 
2,130 
1680 
1,240 

1,160 
1,460 
1240 
1  380 
1,380 

1,810 
1,160 
968 
1,020 
1,020 

958 

896 
838 
896 
968 

989 

1,020 

896 

838 

1,240 

1,310 
1,160 
1,310 
1  380 
i;460 

1,400 
1,470 
1480 
1,330 
i;260 

1,200 
1  130 
1050 
1,020 
i;860 

1,180 
1,180 
1,110 
1  180 
1,240 
1,100 

978 
1,380 
1220 
1080 

902 

890 

724 
736 

740 

750 

855 

1,080 

1,600 

1,180 
966 
791 
706 
681 

618 
896 
673 
630 
489 

400 
449 
430 
411 
376 

■*"893' 

876 
876 

SOS 
393 
808 
SOS 
876 

876 
876 
868 

342 
S26 

206 
296 
826 
S26 
296 
311 

326 
296 
311 
811 
311 

326 
326 
826 
342 
358 

858 

303 
S9S 

808 
411 

411 
SOS 
876 
366 

358 

336 
880 
299 

291 
288 

271 
280 
2S3 
JS4 

284 

2B4 

300 

2 

300 

3        

300 

4 

817 

5 

817 

6 

sn 

7          

817 

8 

334 

9       

4DB 

10 

3?0 

u          

800 

12 

zn 

13        

330 

14          

40S 

is!!.! 

406 

16 

3SB 

17          

S£ 

18          

268 

19 

W 

20          

»8 

21 

158 

22          

US 

23 

W 

2i          

300 

25 



533 

26 

SS3 

27  .    ^ 

2S3 

28 

1,630 
2,330 
3,300 
2,500 

S2 

29 

SB 

30         

151 

31 

Note.— Flow  not  oompated  for  period  Nov.  11  to  Mar.  27;  cage  heights  reported  approximatelT  8 
times  a  week.  Diacharge  Mar.  28  to  Apr.  10  determined  from  dlsdoarge  measurements  of  Mar.  31  and  Apr. 
9  and  daily  gage  heishts  for  period.  No  gage  reading  on  following  days:  Apr.  19,  May  6, 20, 29,  Jane  10, 17. 
July  1-12,  Auk.  28,  Bkpi.  17  and  29.  Flow  interpolated  for  all,  exo^  July  1-12,  which  has  been  compoted 
at  370  seoond-Teet  daily  after  oomi)arison  with  Milk  River  at  eastern 


Monthly  discharge  of  MUk  Rivg-  at  Havre,  Mont,,  for  the  year  ending  Sept,  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-in 

Maximum. 

Ulnimmn 

Mean. 

acr^lnt. 

October 

379 

256 

3,300 

7,940 

1,480 

1,500 

393 

411 

632 

164 
144 
1,630 
958 
838 
375 
296 
271 
108 

277 
200 

2,440 
2,570 
1,150 
702 
300 
332 
300 

17,000 

November  1-10 

3^930 

Uftmh  0Si-3\ 

»^400 

iS^-::::::::::::;::::;:r:::::::::::::::::::::: 

153,'000 
70.100 

JiiWe. , ,  , 

47^100 

July 

32,100 

August 

^400 

September  . . .  ^ .  .....  .  .  .  .........  x . 

17^900 
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MILS  BXVSS  AT  MALTA,  MOVT. 

LocATiON.'In  NW.  }  sec.  17,  T.  30  N.,  R.  30  E.,  at  dd  highway  bridge  at  Malta,  in 

Phillips  County. 
Drainage  area. — ^Not  measured. 

Records  available.— July  31, 1902,  to  September  30,  1917. 
Gage. — Chain  fastened  to  handrail  on  downstream  side  of  bridge;  read  by  employees 

of  United  States  Reclamation  Service. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — Bed  of  stream  composed  of  gravel;  permanent  except  for 

slight  shifts  at  low  stages.    Partial  control  at  gage  at  low  water,  but  the  principal 

control  is  formed  by  a  bar  or  ridge  that  produces  a  riffle  considerably  below  the 

Extremes  op  discharge. — MaTJmnm  stage  recorded  during  year.  19.05  feet  at  9  a.  m. 
April  6  (discharge,  10,000  second-feet);  minimum  stage  recorded,  1.05  feet  at  4 
p.  m.  August  6  (discharge,  48  second-feet).  Lower  flow  may  have  occurred  dur- 
ing winter. 

1902-1917:  Maximum  stage  recorded,  19.75  feet,  April  10, 1907  (discharge,  11,200 
second-feet);  channel  recorded  dry  August  13  to  November  10,  1904;  April  24  to 
May  8,  and  August  30  to  end  of  year,  1905;  April  10,  27-29,  May  1,  4-23,  1906; 
July  16  to  December  8,  1910. 

Ice. — Stage-discharge  relation  affected  by  ice  December  6-20  and  March  30  to  April  5. 

Diversions. — ^Entire  run-off  from  drainage  basin  abovo  does  not  pass  the  station  for 
seven  irrigation  canals,  used  to  irrigate  about  25,000  acres  of  land,  divert  water 
from  Milk  River  and  its  tributaries  between  Havre  and  Malta.  The  United  States 
Reclamation  Service  has  constructed  a  diversion  dam  at  Dodson,  17  miles  above 
station,  whidi  will  eventually  divert  water  to  irrigate  about  108,000  acres  in  Milk 
River  Valley.  East  of  Malta  two  canals  are  nearing  completion,  one  on  each  side, 
their  combined  capacity  will  be  1,000  second -feet. 

Regulation. — Part  of  flood  flow  will  be  diverted  into  Nelson  reservoir  and  held  for  use 
in  irrigation. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  when  affected  by 
ice.  Rating  curve  very  well  defined  was  used  October  1  to  December  5  and  April 
6  to  September  30.  Gage  read  to  half-tenths  twice  daily  October  1  to  December  16 
and  March  30  to  May  17,  and  to  half-tenths  once  daily  May  18  to  September  30. 
Discharge  determined  by  applying  gage  height  to  rating  table.    Records  good. 

DMuxrge  measurenunts  of  Milk  River  at  MdUa^  Mont.^  during  the  year  ending  Sept.SO^ 

1917. 


Date. 

MMtoby- 

beS^t. 

Di». 
enlarge. 

Date. 

Madeby- 

Oa£e 
beii^t. 

Di». 
charge. 

Oct.    6 

A.  H.  Tattle 

Feet, 
1.84 
3.16 
14.60 
16.04 
16.00 

i&as 

^S5i 

137 
4,340 
6,270 
9,130 
8,440 

Apr.  ao 
21 

Uaj  19 

June  1 
15 

Aag.    8 

ICD.Andenwn 

.do..              .  . 

Feet. 
15.65 
10.97 
6.75 
3.94 
3.17 
1.13 

Sec.'fL 
8,410 

Dec  30* 

W.A.Lamb 

Andenoo  and  Tattle. . . 

do 

do 

do 

5.630 

7» 

8 

A.  H.  Tattle 

3,150 

do 

do 

do 

1,180 
713 
53.0 

•  Stace-disobaKe  relation  affected  by  ice. 
^  Snrmce  veloattieB  were  taken  on  account  of  floating  ice. 
Soonding  from  mearorement  of  Apr.  8. 


Used  0.90  ooeffldent  to  reduce  to 
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StTftFACfi  WATER  SUPPLY,  1917,  PART  VI. 


Daily  discharge^^  in  second-feet ,  of  MUk  River  at  Malta,  MonLj  for  the  year  ending  Sept. 

SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

159 
167 
180 
180 
167 

150 
155 
174 
254 
327 

365 
426 
545 
600 
472 

426 
385 
385 
365 
365 

346 
365 
365 
365 
365 

365 
346 
327 
327 
327 
327 

327 
327 
327 
327 
327 

327 
308 
290 
230 
290 

237 
220 
220 
220 
220 

205 
180 
167 
167 
167 

180 
180 
180 
190 
190 

100 
180 
180 
180 
180, 

180 
180 
180 
180 

4,100 
4300 
4,200 
4,500 
5,700 

10,100 
9,580 
8,470 
8,280 
8,020 

7,890 
8,020 
8,150 
8,280 
8,340 

8,540 
8,670 
8,800 
8.860 

2,660 
2,520 

1,820 

1,680 
1,680 
1960 
1,680 
1,760 

2,180 
2,520 
3,060 
3,500 
3,740 

3,920 
3,800 
3,260 
2,990 
2,780 

2,650 
2,380 
1,960 
1,820 
1,680 

1,540 
1,410 
1,410 
1,410 
1,280 
1  280 

1,280 
1,280 
1280 
1280 
1,410 

1,410 

1,410 

1  410 

726 

496 

800 
790 
790 
725 
725 

758 

895 

1,280 

1,210 

ilooo 

965 
545 
646 
426 
327 

112 
112 
112 
112 
104 

101 
104 
104 
97 
97 

104 
104 
104 
68 
68 

68 
64 
69 
66 

50 

55 
66 

55 
65 
60 

68 
64 
64 

64 
64 

60 
04 
60 

IS 

66 

66 
65 
65 
66 

61 

48 
61 
66 
60 
64 

68 
78 
79 
97 
104 

164 
141 
97 
79 

2 

64 
60 
50 
64 

08 
68 
64 
64 
68 
64 

M 

2 

64 

3 

M 

4 

64 

6 

180  

64 

6 

177 
174 
171 
168 
165 

162 
159 
156 
153 
150 

147 
144 
141 
139 
137 

64 

7 

64 

8 

64 

9 

»4 

10 

« 

11 

73 

12 

73 

13 

78 

14. 

78 

15 

90 

16 

90 

17 

90 

18 

90 

19 

10 

20 

;    8-410 

97 

21 

6,060 
4,710 
3,500 
3,440 
3,800 

4,290 
4,530 
4,040 

101 

22 

90 

23 

M 

24 

7H 

25 

73 

20 

68 

27 

64 

28 

90 

2d 

3,860 
2.860 

177 

30 

1,000 

230 

31 

2,800  1 -- 

NoTE.—Discharge  Dec.  6-20  ini 
2  and  5  because  of  Ice.    No  records 


ilated  and  Mar.  30  to  Apr.  6  estimated  from 
>ec.  21  to  Mar.  29. 


ofA4ir. 


Monthly  discharge  of  Milk  River  at  Matta,  Mont,,  for  the  year  ending  Sept,  SO,  1917 


Month. 


Discbarge  in  second-feet. 


Maximum.   MtnjniiiTn-      Mean. 


Run-off  in 
acre^feei. 


October 

November 

December  1-20. 

April 

May 

June 

July 

August , 

September 


600 

327 

180 

10,100 

3,920 

1,410 

104 

164 

220 


150 
167 
137 
2,860 
1,280 
104 
65 
48 
64 


325 
232 

162 
6,410 
2,280 
812 
71.5 
72.4 
84.7 


90,000 
13,800 
6,430 
381,000 
140,000 
48,300 
<400 
4,4S0 
5,040 


NoTB.— Stage-discharge  relation  affected  by  ice  Dec.  6-20  and  Apr.  1-6. 

MILK  BIVSB  NEAR  VAHDALIA,  UOWT. 

Location.— In  sec.  7,  T.  30  N.,  R.  37  E.,  at  Vandalia  dam  of  United  States  Reclama- 
tion Service,  2  miles  west  of  Vandalia,  in  Valley  County. 
Drainage  area. — Not  measured. 
Records  available.— May  5,  1915,  to  September  30,  1917.    Station  maintained  at 

Hinsdale,  8  miles  upstream  from  May  13, 1908,  to  November  13, 1914.    Dischaige 

nearly  same  at  both  points. 
Gage. — Sloping  gage  painted  on  concrete  of  right  abutment  downstream  side  of  dua; 

read  by  employees  of  United  States  Reclamation  Service. 
Discharge  measurements. — ^Made  from  biidge  over  crest  of  dam  or  by  wading- 

High- water  measurements  prior  to  1917  made  from  highway  bridge  at  Vandalia. 

4  miles  downstream. 
Channel  and  control. — Channel  of  sand  and  gravel.    Control  for  medium  and  low 

stages  is  a  gravel  bar;  no  definite  control  for  high  stages. 
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ExTBEXBS  OF  DISCHARGE. — Mftximum  stage  reported  during  year,  34.5  feet  at  5  p. 

m.,  Afnil  11  (discharge,  25,200  second-feet);  minimum  stage,  3.9  feet  September 

2-14  (dischaige,  32  second-feet). 
1908-1917:  Maximum  stage,  that  of  April  11,   1917;  channel  recorded  dry 

August  »-13, 1910. 
IcE.-~Stage-di8charge  relation  seriously  affected  by  ice  January  1  to  March  31,  1917. 
DiFERsioNs. — Numerous  canals  divert  water  for  irrigation  from  main  stream  and 

nearly  all  tjibutaries. 
Regulation. — ^Flow  partly  regulated  by  the  diversion  dams  and  by  storage  in  Nelson 

reservoir. 
AcciTRACT. — Stage-diiKharge  relation  affected  by  ice  and  shifting  control.    Rating 

curves  are  fairly  well  defined  for  periods  October  1  to  June  27  and  June  28  to 

September  30.    Gage  heights  are  subject  to  error  when  flow  over  crest  of  dam  or 

through  gates  causes  wave  action  on  gage.    Gage  read  to  tenths  twice  daily. 

Daily  discharge  ascertained  by  applying  gage  height  to  rating  table.    Records  fair. 

Ditekarge  meaaurements  of  MUk  River  near  VandcMa^  MorU.f  during  the  year  ending 

Sept.  SO,  1917, 


Data. 

Made  by- 

bei^t. 

Dis- 
charge. 

8ec.n. 

6  176 

<I114 

(183 

e44,460 

c 17, 400 

Date.    ' 

1 

Made  by- 

hej^t. 

Dis- 
charge. 

Oct.    7 

A.H.Tuttle 

Feet. 
4.76 
4.46 
4.40 
18.0 
28.7 

1 
May   16  1  A. 

June  13  1'.!! 
Aug.    7   ... 

H.  Tattle 

Feet. 

1&.6 
0.1 
«.70 
4.30 

See.  ft. 
e4,W0 
e  1,810 

Dee.  21 

W  A.  I/Mnb 

..do 

An.  a? 

Tuttle  and  Freegfuis  «.. 
ADderaon  and  Tuttle... 
M.D.Anderson 

..do 

«909 

^-•,1 

..do 

77 

o  Engineer,  United  States  Reclamation  Service. 

6  Maoe  from  htghway  bridge  2^  miles  below  gage;  poor  section. 

c  Made  from  bridge  at  dam. 

d  Stage-discharge  relation  affected  by  ice. 


Mh  d%9eharge,  in  aeeond-feet,  of  MUk  River  near  Vandalia^ 

Sept.  SO,  1917. 

Mont. 

,  for  the  year 

ending 

Day. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

144 

144 
105 
176 
106 

188 
188 
213 
213 
240 

240 
300 
365 
432 
870 

670 
600 
635 
678 
764 

764 
754 
764 
716 
716 

716 
642 
670 
670 
570 
398 

398 
300 
300 
300 
300 

800 
300 
300 
300 
300 

300 
300 
240 
240 
240 

240 
240 
240 
240 
188 

188 
188 
188 
188 
188 

188 
188 
188 
188 
188 

188 
188 
213 
240 
318 

240 
213 
200 
200 
176 

176 
188 

188 
188 

188 

188 
144 
144 
144 
144 

400 
1,800 
4460 
6,500 
6,260 

8,300 
11,500 
18,000 
21,000 
23,700 

25,100 
24,500 
23,700 
22,800 
21,700 

20,600 
10,500 
18,200 
17^300 
16,600 

16,900 
14,400 
11,000 
8,200 
7,800 

7,880 
8,460 
8,620 
8,370 
8,040 

6,960 
6,510 
6,160 
5,620 
5,000 

4,260 
3,850 
3,600 
3,200 
3,800 

3,150 
4,000 
4,100 
4500 
5,120 

5,760 
5,820 
5,820 
5,620 
4;  940 

4,100 
3,850 
3,550 
3,150 
2,700 

2,520 
2,350 
2,170 

?'2S 
1,860 

1,600 

1,640 
1,730 
1,640 
1,600 
1,600 

1,730 
1,730 
1,640 
1,600 
1,560 

1,210 
830 
830 
052 
052 

052 
052 
052 
052 
1,040 

1,610 

1,380 

1,040 

010 

716 

754 
432 
106 
108 
106 



116 
166 
166 
108 
106 

106 
144 
125 
108 
125 

106 
106 
02 
02 
77 

77 
165 
166 
144 
134 

106 
108 
02 
02 
77 

77 
77 
77 
77 
77 
77 

77 
02 
02 
02 
02 

02 

77 
77 
77 
77 

77 
77 
63 
50 
50 

50 
50 
60 
60 
63 

63 
63 
68 
63 
68 

50 
50 
50 
40 
40 
40 

40 

32 
32 

32 

32 

32 

32 

32 

32 

10 

32 

u , 

32 

12...                        

32 

13 

32 

14...                    

32 

15 

36 

16...                     

40 

17 

40 

18 

30 

W 

02 

» 

144 

21.. 

144 

22 

21 

144 
125 

2t 

25 

125 
108 

2S 

106 

27 

106 

28 

108 

2B 

108 

30 

106 

31 

NoTB.~Di8charge  estimated  Dec.  21-31  at  114  second-feet  because  of  ice.    Apr.  1-0  dally 
mated  ITam  measurement  of  Apr.  3.    Observatioos  discontinued  during  January,  February,  and 


esti- 
b. 
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78  SURFACE  WATER  SUPPLY,  lftl7,  PART  VI. 

Monthly  discharge  of  Milk  River  near  VandaUa,  Mont.,  for  the  year  ending  SepL  M^  1917. 


Month. 


Disehacfe  tn  seooiHMiBet. 


Maxlmimi.  lliiiiiinmi.     ICmii 


October... 
November. 
Deoeznbcff. 

AprlL 

May 

June 

July 

August — 
September 


870 

398 

340 

25,100 

0,950 

1,730 

105 

92 

144 


144 

188 

a  114 

•  400 

1,600 

108 

77 

40 

32 


450 

28,200 

248 

14,8m 

163 

9,900 

13.700 

U5.(X0 

4,120 

253,000 

1,110 

66,000 

109 

6.7D0 

04.8 

3.980 

07.7 

4,090 

•EstimBted. 
HORTH  FORK  OF  MILK  RIVZR  HEAR  nrrSRlTATIOHAI.  BOXniDART.i 

Location.— In  NE.  J  sec.  11,  T.  1,  R.  23  W.  fourth  meridlMi,  about  300  yarda  above 
road  croeBing  at  Peters  ranch,  2  mileo  north  of  international  boondary  and  18  milee 
east  of  Kimball,  Alberta. 

Drainaoe  area. — 101  square  miles  (measured  on  topographic  maps). 

Records  available. — January  1,  1913,  to  September  30,  1917.  July  21,  1909,  to 
December  31,  1912,  station  was  maintained  by  Irrigation  Branch  (now  Reclama- 
tion Service),  Department  of  Interior  of  Canada,  in  NE.  J  sec.  13,  T.  1,  R.  23  W. 
fourth  meridian,  2  milee  downstream;  May  8, 1911,  to  December  31, 1912,  station 
was  maintained  at  Alexander  Dubray's  ranch,  2  miles  south  of  intematioiial 
boimdary. . 

Gage.— Stevens  water-stage  recorder  on  left  bank;  W.  Wheeler  and  Charles  Bamett, 
observers. 

Discharge  measurements. — ^Made  by  wading  or  from  footbridge  700  feet  below  gage. 

Channel  and  control. — Bed  of  stream  at  gage  and  principal  control  composed  of  clay 
and  small  boulders;  slightly  shifting.  Banks  high  and  not  subject  to  overflow  at 
ordinary  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.95  feet  April  9 
(discharge,  482  second-feet);  minimum  discharge,  13.8  second-feet  December  29, 
1916. 

1909-1917:  Maximum  stage  recorded  3.9  feet  (referred  to  station  maintained  by 
Canada;  see  paragraph  on  "Records  available")  July  27,  28,  1909  (dischaige,  591 
second-feet);  minimum  discharge,  5.0  second-feet  February  12,  1916. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  November  11  to  April  8.  *^ 

Diversions. — None. 

Regulation. — ^Amount  of  water  turned  into  river  by  St  Mary  canal:  July,  12,500 
acre-feet;  August,  15,600  acre-feet;  September  1-13,  5,540  acre-feet;  approximate 
total  of  33,600  acre-feet 

Accuracy. — Stage-discharge  relation  affected  by  ice  and  shifting  controL  Rating 
curves  were  used  as  follows:  Well  defined  between  40  and  65  second-feet  October  1 
to  November  10;  well  defined  between  86  and  500  second-feet  April  9  to  July  1, 
and  August  14  to  September  10;  well  defined  between  29  and  46  second-feet  Sep- 
tember 16-30.  Gage  heights  obtained  from  water-stage  recorder  by  gn;^ 
method  October  1  to  November  10,  April  9  to  May  30,  and  June  21  to  September 
30.  Gage  read  to  half-tenths  once  daily  November  11  to  April  5,  and  May  31  to 
June  20.  Discharge  determined  by  applying  gage  height  to  rating  table  ()ctober 
1  to  November  10,  April  9  to  July  1,  August  14  to  September  10,  and  September 

1  Formerly  called  "North  Fork  of  MlDc  River  near  Klxnbtll,  Alberta." 
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16-30;  temperature  records,  observes  notes,  and  discharge  measurements  used 
November  11  to  April  8;  and  shifting-control  method  used  July  2  to  August  13, 
and  Septemb^  11-15.  Records  very  good  for  periods  when  rating  tables  were 
used;  fair  for  other  periods. 
Cooperation. — Station  maintained  in  cooperation  with  Reclamation  Sovice,  Depart- 
ment of  the  Interior,  Canada. 

DMarge  nuasuremerUs  of  North  Fork  of  MUl  River  near  international  boundary  dur- 
ing  the  year  ending  Sept.  SOy  1917. 


Date. 

Madeby- 

Gage 
h«l2it. 

Dto- 
(diarge. 

Date. 

Made  by— 

hei^t. 

Dis- 
diarige. 

Nov.  16 

B.  H.  Frame  « 

Feet, 
2.49 
2.41 
2.29 
3.10 
2.49 
2.20 
2.22 
2.23 
4.06 
3.98 
3.25 
3.29 
2.16 

8ee.-ft. 
663 
666 
632 
6  45 
6  27 
638 
628 
6  46 
462 
491 
311 
319 
101 

30 
June  16 

21 
July  10 

20 

27 
Aug.  18 

26 
Sept.  16 

20 

A.W.P.Lowrie 

do 

do 

w.  A.TAmb 

Fed. 
2.64 
2.44 
2.34 
1.99 
1.98 
3.12 
3.10 
3.20 
3.23 
3.24 
1.81 
L73 

8ee.-ft, 
181 

16 

Jtn.    4 

e 

do 

H.W.Bowleya 

do 

do 

G.B.Wendena 

do 

A.  W.  P.Lowrieo 

do 

do 

do 

do 

142 

120 
84 

23 
Feb.  21 
Mar.  14 

A.W.P.Lowrie 

do 

W.  A,T4^Tnh    , 

82 
264 
266 

Apr.    3 

A.W.P.Lowrie 

W.  A.T^mh 

305 

304 

9 
10 

A.W.P.Lowrie 

303 
51 

10 
16 

A.W.P.Lowrie 

41 

aEngtneer,  Redamatioii  Service.  Department  of  the  Interior,  Canada. 
6  Stage-discharge  relation  serioa<uy  affected  by  ice. 

DaQy  di$charge,  in  teoond-feet^  of  North  Fork  of  Milk  River  near  interruOUmal  boundary 
for  the  year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

63 
66 

66 
69 
65 

80 
80 
64 
60 
00 

63 
62 
68 
54 
63 

53 
66 
62 
63 
72 

86 
72 
60 
60 

67 

67 
60 
57 
54 
53 
56 

53 
55 
54 
53 
53 

60 
64 
81 
56 
44 

46 
48 
60 
52 
63 

55 
56 
56 
66 
66 

56 
56 
66 
66 
65 

64 
54 
63 
62 
51 

49 

48 
48 
47 
47 

47 
47 
46 
46 
44 

42 
41 
40 
40 
38 

37 
36 
35 
84 
32 

30 
28 
26 
24 
21 

19 

17 

16.2 

13.8 

15 

17 

20 
24 
28 
31 
40 

45 
47 
47 
47 
46 

44 

41 
88 
35 
32 

28 
27 
27 
28 

28 

28 
28 
27 
27 
28 

28 
28 
28 
26 
21 
18 

17 
18 
20 
23 
27 

31 
36 
40 
44 

46 

47 
47 
47 
47 
47 

46 
46 
44 
42 
40 

38 
37 
34 
30 
21 

20 
21 
21 

23 
24 
26 
26 
26 

27 
27 

28 
28 
28 

28 

28 
28 
28 
28 

27 
27 

27 
27 
28 

30 
32 
34 
36 
38 

39 
40 
41 
42 
43 
44 

45 
45 
46 
48 
50 

52 
160 
300 
482 
326 

410 
375 
255 
198 
160 

105 
98 
121 
139 
160 

161 
173 
170 
128 
146 

145 
139 
110 
118 
161 

132 
204 
262 
184 
150 

271 
295 
226 
219 
208 

206 
216 
212 
196 
182 

170 
122 
121 
122 
140 

166 
136 
136 
145 
154 

156 
142 
151 
204 
135 
110 

119 
119 
112 
105 
102 

98 
94 
90 
121 
152 

184 
164 
123 
110 
97 

93 
89 
85 
91 
97 

80 
81 
82 
90 
80 

85 
85 
83 
84 
84 

192 
194 
208 
223 
236 

236 
284 
232 
343 
262 

248 
273 
283 
292 
290 

285 
273 
271 
266 
264 

278 
290 
297 
297 
314 

304 
302 
316 
319 
316 
326 

323 
328 
323 
328 
322 

319 
319 
326 
323 
323 

328 
321 
319 
311 
307 

307 
304 
304 
309 
314 

811 
309 
309 
309 
309 

304 
304 
304 
304 
309 
321 

316 

2 

311 

3 

311 

4 

316 

5 

316 

6 

300 

7 

302 

8 

302 

9 

309 

10 

287 

11 

304 

12 

266 

13 

128 

14 

64 

15 

60 

16 

44 

17 

43 

18 

43 

19 

43 

X 

41 

21 

60 

22 

46 

23 

24 

46 

68 

25 

60 

2S 

40 

27 

47 

28 

47 

29 

46 

30 

45 

31 

NoTS.— <3ag»  not  read  on  foUowtng  days:  Nov.  13,  14,  21- 
10. 12, 14, 16, 17,  and  19;  discharge  interpolated  except  Tor 
Dlsdutfge  estimated  because  of  ice  Nov.  11  to  Apr.  8  from 
and  obeerver's  notes. 


,  29,  30,  Dec  1.  Apr.  6-8,  June  1, 3, 5,  7. 9, 
riod  Apr.  6-^,  included  in  winter  studies, 
iharge  measurements,  temperature  records. 
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SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


Monthly  discharge  of  North  Fork  of  MvCk  River  near  xntematioTuU  boundary  for  the  year 

ending  Sept.  30,  1917, 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

October 

85 

81 

49 

47 

47 

44 

482 

295 

184 

326 

328 

316 

63 
44 

13.8 

18 

17 

23 

45 
119 

81 
192 
304 

41 

61.3 
64.1 
34.5 
31.9 
34.9 
30.9 

167 

177 

103 

270 

315 

153 

3,7W 

November 

3,21) 

December 

^120 

January 

hVO 

February ...                              

LMO 

Uwfth..' 

im 

April 

^940 

MSy.:::::::::::::::::::::::::::::::::::::::::::::::::::: 

10,900 

June. 

^130 

July 

i6,e(» 

August 

19,400 

Septembk" 

91100 

The  year 

482 

13.8 

120 

87,000 

NoTE.~Stage-dIscharge  relation  affected  by  ice  Nov.  11  to  Apr.  8;  discharge  estimated  tram  discbarge 
measurements,  temperature  records,  and  observer's  notes. 

FORT  BELKNAP  CANAL  NBAR  CHIHOOK,  MONT. 

Location.— In  SE.  J  sec.  20,  T.  33  N.,  R.  18  E.,  at  hi^way  bridge  half  a  mile  below 

head  gates  of  canal  on  Milk  River,  8  miles  west  of  Chinook,  in  Blaine  County. 
Records  available. — June  21,  1903,  to  September  30,  1917. 

Gage. — Vertical  staff  on  downstream  side  of  first  bent  of  piles  from  left  bank;  read  by 

O.  E.  Walters.    Enamel  face  placed  May  3,  1917,  with  datum  raised  0.62  foot  at 

same  location.    Prior  to  1910  gage  located  at  hi^way  bridge  a  quarter  of  a  mile 

below.    Gage  and  bridge  washed  out  by  hig^  water  of  June,  1908,  and  new  gage 

reinstalled  June  27,  1908,  at  different  datum  within  a  few  feet  of  old  site. 

Channel  and  control. — Slope  is  main  factor  in  determining  the  flow  for  given  gate 

opening,  but  t  he  check  weir  half  a  mile  below  caused  backwater  at  gage.    Aquatic 

plants  that  grow  in  canal  reduce  velocity  considerably  in  latter  part  of  iirigation 

season. 

Accuracy. — Stage- dischaige  relation  shifting  during  year.    Two  rating  tables,  well 

defined  between  20  and  60  second-feet,  were  used  during  the  year;  one  applicable 

May  6  to  May  29  and  July  15  to  September  30,  and  the  other  May  30  to  July  14, 

Gage  read  to  hundredths  once  daily.    Daily  dischaige  determined  by  applying 

daily  gage  heights  to  rating  tables.    Records  fair. 

The  water  in  the  Fort  Belknap  canal  ^  is  diverted  from  the  ncHth  bank  of  Milk 

River  in  SE.  i  sec.  20,  T.  33  N.,  R.  18  E.,  to  irrigate  lands  on  the  north  side  of  the 

river.    Most  of  water  diverted  is  used,  but  it  can  be  wasted  into  Lodge  Creek,  north  of 

Chinook,  8  miles  below  the  head  gate.    Check  gates  erected  on  the  main  canal  to 

divert  water  into  the  laterals  often  back  the  water  for  long  distances.    As  the  gates  are 

put  up  imder  a  great  variety  of  conditions,  velocities  differ  widely  at  the  same  gage 

height  during  the  season. 

Discharge  measurements  of  Fort  Belknap  canal  near  Chinook,  MotU.,  during  the  year 

ending  Sept.  SO,  1917. 


Date. 

Made  by- 

A 

Dis- 
charge. 

Date. 

Madeby- 

hei^bt. 

Dis- 
utar^e. 

May    3 

Anderson  and  Tuttle... 
A.  H.  Tuttle 

Tut. 

aO.78 
1.47 
187 
1.92 

26.6 
39.6 
43.0 

June  23 
Aug.    2 

8 

A.H.  Tuttle..- 

Feet. 
2.14 
1.86 
1.74 

*"^o 

23 

do 

do 

4ft.8 

June    2 
16 

do 

do 

41.4 

oNewsagelnstanedonthlsdate;  old  gage  read  1.40  feet, 
•ates  and  surfaoe  drainage. 


Gates  not  open;  flow  oaosed  by  leakage  throagb 
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Dtdbf  dMiarg€y  in  Becond-feetf  of  Fort  Belknap  canal  near  Chmooh^  Mont.,  for  the  year 

ending  Sept.  SO,  1917, 


Dty. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Dsy. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

12 

40 

48 

56 

30 

16 

21 

44 

50 

38 

12 

2. 

U 

41 

48 

49 

22 

17 

22 

30 

59 

37 

12 

3 

13 

34 

48 

55 

22 

18 

22 

42 

50 

32 

11 

4 

13 

30 

48 

45 

22 

19 

26 

42 

59 

18 

11 

6. 

14 

32 

48 

45 

22 

20 

24 

48 

58 

22 

9.7 

« 

15 

30 

48 

43 

22 

21 

S4 

58 

68 

22 

&5 

7 

24 

30 

48 

43 

22 

22 

26 

58 

55 

23 

&5 

8. 

24 

30 

62 

41 

22 

23 

*     26 

58 

53 

23 

4.2 

9 

24 

36 

«2 

38 

15 

24 

*     26 

44 

53 

26 

3.5 

10 

24 

42 

78 

33 

16 

25 

31 

48 

52 

23 

4.2 

U 

24 

43 

78 

33 

15 

26 

31 

48 

52 

25 

4.2 

12. 

24 

42 

78 

33 

14 

27 

33 

55 

51 

26 

4.2 

13 

24 

39 

78 

32 

12 

28........ 

37 

48 

51 

26 

4.2 

14 

25 

39 

62 

33 

12 

29 

43 

48 

52 

26 

4.2 

14. 

21 

35 

59 

37 

12 

30 

31 

46 
46 

48 

52 
52 

27 
30 

.5 

Note.— Disdiarge  interpolated  May  1, 2,  4,  and  5. 

MontMy  discharge  of  Fort  Belknap  canal  near  Chinook,  Mont,  ,/or  the  year  ending  Sept.  SO, 

1917. 


Month. 

Discharge  in  seoond-feet. 

Run-off  in 

M^ntTntiin  _ 

Mean. 

acre-feet. 

my 

46 
58 
78 
56 
30 

12 
30 
48 
18 
.5 

25.0 
42.4 
57.0 
33.5 
12.7 

1,540 
2,520 
3  500 

jai...:. :::::::::::::::::::::::::::::::::::::::::: ::::: 

July 

August 

2,060 

September 

756 

"Rie  period 

10,400 

LODGE  CRBBK  AT  IVTZBVATIOVAL  BOXniDABT. 

Location.— In  SE.  J  sec.   12,  T.  1,  R.   29  W.  third  meridian,  at  Willow  Creek 

bvracka  of  Royal  Northwest  Mounted  Police,  1  mile  north  of  international 

boundary,  in  Saskatchewan,  Canada,  and  36  milee  north  of  Havre,  Mont. 
Drainaoe  abea. — 806  square  miles  (measured  by  engineers  of  Reclamation  Service, 

Department  of  Interior,  Canada). 
Recobds  available.— April  1  to  September  30, 1917.    April  25, 1910,  to  October  31, 

1916,  maintained  by  Irrigation  Branch  (now  Reclamation  Service),  Department 

of  Interior,  Canada. 
GAGE.—Inclined  staff  on  rig^t  bank  at  the  Willow  Creek  post;  read  by  Corl.  A.  R. 

Price  and  William  Tudgay. 
DiscHABOE   MEASUBEMENTs. — Made  from  cable  or  by  wading.    Some  low-water 

measurements  made  with  weir. 
Channel  and  contbol. — Composed  of  heavy  boulders,  gravel,  and  sand;  shifting. 
EiTBBMEs  OF  DISCHABOE. — ^Biaximum  stage  recorded  during  year,  10.13  feet  April  10 

(discharge,  2,100  second-feet);  creek  dry  after  July  16. 
Ice. — Station  discontinued  during  winter.    Stage-discharge  relation  affected  by  ice 

and  snow  April  1-17. 
DivEBsiONS. — Several  small  ditches  divert  water  for  irrigation  above  station. 
Regulation. — ^None. 

187043°— 21— w  8  p  456 6 
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AocuRAGT. — Stage-diflchaige  relation  affected  by  ice  and  shifting  contioL  Rating 
curve  well  defined  throughout  and  applicable  April  17,  29,  May  3,  8-15,  23,  30 
to  July  16.  Gage  heights  are  mean  of  readings  to  hundredths  twice  daily.  Dis- 
charge determined  by  applying  gage  heights  to  rating  table.  Shifting-control 
method  used  April  7-16, 18-28,  30  to  May  2,  May  4-7, 16-22,  and  24-29.  Records 
fair. 

Cooperation. — Maintained  in  cooperation  with  Reclamation  Service,  Department 
of  Interior,  Canada. 

Discharge  meanaremenU  of  Lodge  Creek  at  intemational  boundary  during  the  year  ending 

SepL  SO,  1917. 


Date. 

Madeby- 

he^t. 

Dis- 
charge. 

Date. 

Madeby- 

hei^t. 

Dfa. 
cbMse. 

Apr.,V 

0. 8.  Wendeno 

Fed, 
»5.30 
^6.42 
4.32 
3.85 
4.35 
4.82 
4.20 
3.73 

974 
368 
233 
358 
453 
317 
174 

May  24 

25 

30 

Jane    7 

20 

22 

July  28 

Sept.  25 

A.H.  Tattle 

FtA. 
2.85 
2.28 
2.04 
1.82 
1.56 
1.50 
.70 

SecfL 
6t 

do. 

do 

do 

Anderson  and  Tuttle .. 
0. 8.  Wenden 

0, 8.  Wenden. ......... 

6S 

27 
30 

do 

A.  H.  Tattle 

29 
17.8 

Kay    4 

do. 

6.9 

^    8 

P.A.F«tterly« 

do 

do 

5.7 

15 
17 

do 

do 

0 
0 

a  Engineer,  Reclamation  Servioe,  Department  of  the  Interior,  Canada, 
h  Sti^  discharge  affected  by  ice. 

DaHy  discharge,  in  tecond-feet,  of  Lodge  Creek  at  inUmational  boundary  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1 

0.1 
.2 
.5 

5.0 
198 

193 

284 

948 
1,780 
2,100 

1,480 
1,580 
1,500 
1,330 
1,520 

160 
155 
206 
309 
331 

319 
801 
447 
613 
654 

503 
647 
418 
365 
323 

25 
23 
22 
22 
23 

21 
18 
17 
16 
16 

16 
15 
14 
13 
12 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.1 
.3 
.1 

.1 
.1 
.1 
.1 

.1 

16 

1,560 

1090 

682 

506 

538 

952 
1,410 
1,540 
1,250 

864 

503 
861 
372 
381 
249 

234 
158 
143 
114 
80 

84 
65 
63 
63 
65 

53 
48 
41 
35 
30 
38 

ia4 
8.8 
8.0 
8.0 
6.6 

4.6 
4.6 
4.6 
4.1 
3.0 

2.5 

3.0 

.6 

.4 

.3 

0.1 

2 

17 

3 

18 

4..               

19 

5 

20 

6 

21 

7     

22 

8 

23 

9 

24 

10 

25 

26 

12 

27 

13                       .. 

28 

u::::::;:::::::: 

29 

16 

30 

31 

Note.— Discharge  estimated  Apr.  1-6  because  of  ice  and  snow.    No  flow  after  Jaly  16. 

Monthly  dixharge  of  Lodge  Creek  at  international  boundary  for  the  year  ending  SepL  SO, 

1917. 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

MInimam. 

Mean. 

aon^oet. 

ApriL 

2,100 
654 
25 
.3 

0.1 

28 
.3 
.0 

839 
238 

U.4 
.097 

49,900 
14.000 

1^:::::::::::::::::::::::::::::::::::::::::::::::::::: 

jnne ^,,,,^,-,--.,.,^.,- 

679 

Jnly 

6 

The  period 

65.000 

1 

Digit 

zed  by  VjC 
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J 
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BATTXX  OWSK  AT  IHTXXVATIOVAL  BOTHTOABT. 

Location. — In  8E.  ^  sec  4,  T.  1,  R.  26  W.  fourth  meridian,  a  quarter  of  a  mile  above 
point  \riiere  creek  croflses  intematioDal  boundary  in  Saskatchewan,  just  across 
line  from  Buckley's  ranch  in  United  States,  and  35  miles  north  of  Oiinook,  Mont. 

Dbainaob  abba. — Not  measured. 

Rbcobds  AyAXLABLB.—April  1  to  Septombw  30, 1917. 

Gaoe.— Stevens  water-stage  recorder  refored  to  two  vertical  staff  gages,  one  in  well 
and  one  outside;  read  by  John  Buckley. 

Dbchabqe  mbabubbxbnts. — Made  from  cable  45  feet  below  gage  or  by  wading. 

Chanhsl  and  comtbol. — ^Bed  composed  of  heavy  boulders  with  sand  and  gravel;  not 
likely  to  shift  except  during  extreme  stages. 

EiTBBXBs  OF  niscHABGE.— Maximum  stage  recorded  during  year,  8.50  feet  at  9.40 
A  m.  April  13  (discharge,  3,200  second-feet);  minimum  stage  recorded,  1.96  feet 
August  13  (disdiaige,  0.6  second-foot). 

IcB.— Records  not  maintained  during  winter.  Stage-discharge  relation  seriously 
affected  by  ice  April  1-10. 

])iTBBSiOKs.--Several  small  ditdies  divert  water  for  irrigation  above  station. 

Reottlation. — ^None. 

AccuBACT. — Stage-discharge  relation  practically  permanent  except  for  period  April 
1-10  when  affected  by  ice.  Rating  curve  well  defined  between  60  and  3,000 
seoond-feet  and  fairly  well  defined  below  60  second-feet,  used  April  16  to  Septem- 
ber 4;  curve  fturiy  well  defined  was  used  September  6-11.  Daily  gage  heights 
determined  from  Stevens  water-stage  recorder  April  16  to  September  11,  and  from 
observer's  readings  twice  daily  September  12-30.  Discharge  determined  by 
applying  daily  gage  height  to  rating  table.  Discharge  April  1-4  determined 
from  the  station  at  Nash's  ranch  20  miles  above;  April  5-10  by  interpolation  be- 
tween measurements  of  April  5  and  11;  April  11-15  by  computing  disdiarge  for 
hourly  periods  and  averaging  these  discharges  for  each  day;  September  5  and 
12-30  determined  by  shifting-control  method.  Records  good. 
GooFBBATioN. — ^Maintained  in  cooperatioh  with  Reclamation  Service,  Department 
of  the  Interior,  Canada. 

Diteharge  meaguremenU  cf  BaUle  Creek  at  irUemaUondl  boundary  during  the  year  end- 
ing Sept.  SO,  1917, 


Bate. 

Made  by- 

hej^t. 

Dis- 
charge. 

Date.                Made1t>7- 

1 

hei^t. 

Dis. 
diarge. 

Get  24 

H  W.  RowlsT 

Feet, 
2.79 
&2.81 

Sec-fl. 
61 
30 
M 
886 
1,680 
2,830 
504 
762 
256 
236 

Hay  11 

21 

22 

29 

June    3 

17 

26 

July  27 

Aug.    1 

O.  8.  WendcD 

Feei. 
6.68 
8.80 
8.65 
8.34 
3.16 
3.05 
2.76 
2.10 
2.01 

'%f 

Kor.  16 

.  do            ............ 

A.  H.  Tattle 

273 

Apr.    fi 
11 

Q  8  Wendena   

0. 8.  Wenden. 

250 

do 

Anderson  and  Tattle... 
(1  A  Wfwidffli.  ..Tf 

»&20 
6«.85 
»8.09 
4.79 
&.05 
3.83 
3.76 

do 

168 

12 

A.  H.  Tattle 

129 

18 

do 

P.A.Fetterlya 

do 

89 

21 

do  

60 

as 

'..'./.do'. 

M.D.AoderMa. 

0. 8.  Wenden ^^t- 

2.1 

"-1 

A.  H.  Tattle 

CL6 

•  Engineer  of  Redamation  Service.  Department  of  Interior,  Oanada. 
h  8tageKli9Charge  relation  afleoted  by  ice  Nov.  16,  Apr.  6, 11, 12, 13. 
e  Flow  estimated. 
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DaUy  dischargcy  {n  second-JeH,  of  Battle  Creek  at  intematianal  kpwidary  for  the  year 

ending  Sept.  SO,  1917. 

Day. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

iHy. 

Apr. 

May. 

June. 

July. 

Aug. 

8H>t. 

1.... 

5 

311 

137 

42 

1.0 

7.4 

16.... 

1,860 

616 

126 

80 

17 

21 

2.... 

15 

271 

133 

42 

.8 

8.7 

17.... 

1,») 

467 

106 

27 

13 

22 

3.... 

25 

240 

124 

40 

.0 

8.7 

18.... 

063 

417 

108 

82 

12 

10.3 

4.... 

40 

249 

129 

42 

1.1 

0.4 

19.... 

718 

362 

06 

28 

13 

its 

5.... 

fiS 

323 

129 

42 

1.2 

10.0 

20.... 

646 

806 

86 

23 

12 

1&6 

«.... 

105 

340 

124 

42 

.0 

11.5 

21.... 

646 

266 

82 

18 

11 

1&5 

7.... 

334 

329 

124 

40 

.0 

18.3 

22.... 

764 

227 

74 

13 

10 

ma 

8.... 

473 

417 

122 

40 

.8 

1&3 

23.... 

942 

208 

67 

8.0 

8.0 

17.4 

9.... 

612 

63$ 

120 

42 

.7 

10.2 

24.... 

037 

182 

64 

8.0 

6.6 

» 

10.... 

761 

733 

115 

42 

.8 

18.3 

26.... 

748 

174 

70 

6.8 

4.4 

33 

11.... 

1,160 

006 

115 

30 

.0 

16.6 

26.... 

616 

172 

67 

6.0 

3.8 

28 

12.... 

1  680 

1,220 

112 

36 

.7 

10.2 

27.... 

480 

168 

64 

2.0 

2.6 

2S 

13.... 

2,830 

1280 

101 

86 

.6 

20 

28.... 

467 

166 

60 

1.8 

2.6 

28 

14.... 

2,660 

1,030 

106 

36 

1.2 

28 

20.... 

446 

160 

64 

L4 

3.2 

23 

16.... 

2,610 

636 

128 

37 

12 

28 

30.... 
81.... 

374 

162 
144 

47 

1.1 
1.0 

6.6 
8.0 

23 

Note.— Discharge  Apr.  1-4  determined  from  station  at  Nash's  ranch  20  miles  above,  Apr.  6-10  by  iIlte^ 
polatiOQ  between  measurements  Apr.  5  and  11. 


Monthly  discharge  of  Battle  Creek  at  international  boundary  for  the  year  ending  SepL  30, 

1917. 

Month. 

RuiHtf  io 

ynyftntim 

Minimum. 

Mean. 

acre4B6t. 

April 

2,830 

1  280 

'137 

42 

17 

83 

6 
144 
47 
1.0 
.6 
7.4 

838 

410 
00.6 
26.0 
6.04 
10.4 

T930 

May.:::::::::::::::::::::::::::::::::::::::::::::::.:::: 

Jllife ,,-.,. , 

July 

ino 

August 

310 

September ^ 

1,150 

Theperiod 

81.300 

BATTLE  OBXEK  1  HXAa  OEmOOK,  MONT. 

Location. — In  sec.  3,  T.  33  N.,  R.  19  E.,  600  feet  above  new  hi^way  bridge  at 
point  4i  miles  north  of  Chinook,  in  Blaine  County,  7  milee  above  junction  with 
Milk  River. 

Drainaob  AREA. — NotmeaBured. 

Records  available. — ^April  22,  1905,  to  September  30,  1917. 

Gage. — Chain  on  left  bank  near  house  of  R.  B.  Snedecor,  500  feet  above  the  highway 
bridge;  read  by  Mrs.  R.  B.  Snedecor. 

Dicharoe  measurements. — ^Made  by  wading  or  from  highway  bridge. 

Channel  and  control. — Sandy  and  shifting.  Banks  high  and  not  subject  to  over- 
flow. At  low  water  principal  control  is  sand  bar  below  gage;  no  w^-defined 
control  at  high  water. 

Extremes  of  discharge. — MaximuTn  stage  recorded  during  year,  11.8  feet  at  7.10 
p.  m.  April  10  (discharge,  6,380  second-feet);  pool  stage  reported  August  10  to 
September  9. 

1905-1917:  Maximum  stage  recorded,  that  of  April  10,  1917;  channel  reported 
dry  September  3  to  October  22,  1905;  July  8  to  November  20,  1908;  June  21  to 
end  of  year,  1910;  July  22  to  September  3,  1911;  September  7-23,  1913;  July  14 
to  October  4,  1914;  and  August  10  to  September  9, 1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  November  23  to  April  1; 
observations  discontinued  January  1  to  March  27. 

>  Decision  of  U.  8.  Qeograpbic  Board;  fonnerly  known  as  North  Fork  of  VUk  Biver. 
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DivEBfiiONS. — ^Three  canals,  which  divert  about  20  second-feet,  take  out  above  the 
station  in  the  United  States,  and  several  small  pumping  plants,  which  supply 
water  for  irrigating  the  bottom  land  along  the  valley,  are  also  operated  above  the 
station.  Below  the  station  the  Matheson  and  Cook  canals  divert  water  used  to 
irrigate  land  in  Milk  River  valley  near  the  mouth  of  Battle  Creek.  For  record 
of  diversions  by  Cook  and  Matheson  canals,  see  pages  86-87.  About  fifteen 
ditches  divert  water  from  this  creok  in  Canada  before  it  crosses  the  boundary  line. 

Rboxtlation. — ^None. 

Accuracy. — Stage-discharge  relation  affected  by  ice  and  shifting  control.  Rating 
curve  well  defined  betweeen  40  and  700  second-feet  used  October  1  to  November 
22  and  April  1-8;  curve  fairly  well  defined  above  150  second-feet  used  April  9 
to  June  5;  curve  well  defined  below  100  second-feet  used  June  22  to  August  5 
and  September  10-30.  Gage  heights  from  observer's  readings  to  quarter-tenths 
or  hundredths  twice  daily.  Discharge  determined  by  applying  daily  gage  hei^t 
to  rating  table;  June  6-21  by  shifting-control  method.    Records  good. 

IHtdutrge  metuio'ements  of  Battle  Creek  near  Chinook,  Mont,,  during  the  year  ending 

Sept.  SO,  1917. 


Dmte. 

Made  by- 

h^t. 

Dis- 
charge. 

Date. 

Made  by- 

Oaire 
beiSit. 

Di9. 

charge. 

Oct.     5 

A.  H.  Tattle 

Feet, 
1.12 
4.88 

10.76 
9.95 

.4.14 
4.12 

1,080 

5,390 

4,300 

992 

809 

May  21 
June    4 
22 
Aog.    1 
Sept.  22 

A.H.  Tattle 

Feet, 

1.85 

.97 

.52 

—.42 

-.18 

^1# 

Apr.    8 

9 

23 

Tattle  and  Anderson . . . 

ICD.  Anderson 

do 

do..^ 

A.  H.  Tattle 

do 

do 

do 

W.A.Lamb 

161 
04 
4.8 
12.2 

ICay  11 

Dotty  diKharge,  in  sectrnd-feety  of  Battle  Creek 

Sept.  SO, 

near  Chinook 
1917. 

,  Mont 

.,/or  the  year 

ending 

Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

W 

48 
50 
58 

65 
63 
63 
63 
63 

63 
61 
61 
63 
63 

63 
63 
63 
63 
63 

63 
63 
62 
61 
50 

58 
58 
58 
58 
56 
56 

56 
55 
54 
54 
54 

53 
52 
52 
52 
52 

52 
52 
52 
52 
56 

65 
70 
72 
72 
72 

72 
72 
72 
72 
70 

70 
70 
70 
70 
70 

411 
411 
515 
640 
1,190 

1,200 
640 
1,030 
4,050 
5,500 

2,570 
2,710 
2,020 
2,990 
3,300 

2,260 

1,380 

1,000 

765 

765 

820 
820 
925 
970 
880 

716 
548 
524 
476 
430 

363 
341 

298 
277 
296 

363 
385 
407 
543 
602 

910 
1,130 
1,340 
1,130 

920 

710 
500 
476 
453 
385 

341 
319 
298 
277 
247 

217 
208 
206 
208 
199 

m 

182 
174 
174 
166 
166 

162 
156 
152 
147 
144 

150 
148 
145 
121 
120 

126 
112 
95 
88 
80 

77 
67 
60 

58 
55 

52 
50 
48 
47 
46 

46 
46 
44 
40 
36 

33 
31 
30 
29 
28 

27 
26 
25 
23 
22 

22 
20 
16 
14 
13 

12 

11 
8.8 
7.4 
6.8 

5.6 
4.6 
4.2 
3.8 
3.6 
3.4 

4.0 
3.2 
3.0 
2.6 
2.0 

1.4 
.8 
.4 
.2 
.0 

0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0 

2 

0 

3 

0 

4 

0 

5 

0 

6 

0 

7 

0 

8..                    

0 

9 

0 

10...                 

8.0 

11...                 

12 

12 

14 

O...                 

16 

14 

16 

15 

18 

16 

17 

17 

21 

18 

21 

19 

21 

20 

20 

21 

16 

22.                        

12 

23 

12 

24..                    

26 

25 

30 

26 

31 

27.                        

31 

28 

30 

29...             

28 

30 

28 

31 

Note.— Dis^iarge  Nor.  23-30  estimated  at  70  seoond-feet  daily  on  account  of  ice.  Dailv  discharge  May 
14-16  ijiterpototed  oo  aoooant  of  no  gage  readings.  Dally  discharge  Aug.  6-10  estimated  flow,  assuming 
steady  faU. 
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Monthly  dUduarge  of  Battle  Creek  near  Chinook,  Mont,,  for  the  year  ending  Sept.  SO,  19i7. 


Month. 

Discharge  in  seoond-feet. 

Rmi-affiB 

ICaximmn. 

Minimum. 

Mean. 

•eie^eei. 

October 

65 

72 

5,500 

1,340 

182 

46 

4.0 

31 

41 
52 
411 
IW 
46 
3.4 
.0 
.0 

50.6 
6L0 
1,420 
472 
112 
20.7 
.57 
14.3 

3,620 

November 

$6» 

April 

1^800 

i^v:::::;::;::::::::;:::::::::::::::::::::;::;::::::;: 

aS^ooo 

JnnA - . ,  r . 

t,m 

July 

1^220 

August 

'35 

September 

8S1 

COOK  OAVAL  HXAR  OHDrOOK,  MOHT. 

Location.— In  N.  ^  eec.  30,  T.  33  N.,  R.  20  £.,  half  a  mile  below  head  gates  and  3 
miles  east  of  Chinook,  in  Blaine  County. 

Records  available.— April  10, 1905,  to  September  30, 1917. 

Gage. — ^Vertical  staff  on  left  bank  1,000  feet  above  point  ^^re  canal  turns  west  and 
runs  parallel  to  road;  read  by  Adam  Jamison. 

Discharge  measurements. — Made  by  wading  near  point  where  canal  passes  under 
Great  Northern  Railway. 

Channel  and  control. — ^No  well-defined  control.  Weeds  grow  in  canal  and  fre- 
quently cause  backwater. 

Accuracy. — Owing  to  delay  in  making  repairs  to  flume  and  head  gates,  very  litde 
water  was  used  in  1917.    Canal  was  in  operation  during  June  and  July;  records 

fair, 

Canal  diverts  water  from  Battle  Creek  in  6E.  i  sec.  19,  T.  33  N.,  R.  20  £.,  for  irri- 
gation of  lands  in  the  Milk  River  valley  south  of  Milk  River.  Water  can  be  wasted 
into  Milk  River  at  point  where  canal  crosses  river  in  a  flume  about  2  miles  bebw 
gage.    Flume  sometimes  acts  as  throttle  when  too  much  water  is  turned  into  canaL 

Discharge  meaaurementa  of  Cook  canal  near  Chinook,  Mont,,  during  the  year  ending 

Sept.  SO,  1917. 


(MadebyA.H.Tuttle.1 

Date. 

hSght. 

Dis- 
ehii^. 

June  18 

Feet, 
2.48 
2.00 
2.60 

23 

14.7 

July  14 

tL6 

Daily  discharge,  in  second-feet,  of  Cook  canal  near  Chinook,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

June. 

July. 

Day. 

June. 

July. 

Day. 

June. 

July. 

1 

22 
23 
21 
2C 
21 

19 
18 
17 
17 
15 

11 

14 

13 

11 
9.7 
9.0 

8.1 
7.8 
6.9 
6.5 

1.8 

21 

17 
16 
16 
16 
17 

17 
18 
19 
21 
22 

0.6 

2 

* 

12 

22... 

.4 

3 

13 

8.3 
8.1 
6.0 

7.9 
9.4 
7.9 

15 

18 

23 

.1 

4 

14 

24 

5 

15 

26 

6 

16 

26 

7 

17 

27 

8 

18 

28 

0 

19 

29. 

10 

20 

30 

31 
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JfofUUy  diMdnarge  of  Oook  canal  near  Ckmook^  Mont,  ^  for  the  year  ending  Sept,  30, 1917, 


Month. 

Discharge  in  second-feet. 

RnnKiu  in 

Mean. 

acre-feet. 

Jobs 

22 
2S 

6.0 
.0 

14.4 
0.M 

514 
667 

hiy. -  --      

Tbe  period.... 

1,070 

MATHESOV  OAVAL  HXA&  OHHTOOK,  MONT. 

LocAiiOK.— In  NW.  }  sec.  29,  T.  33  N.,  R.  20  E.,  at  fann  bridge  forming  head  gate 
of  canal,  a  quarter  of  a  mile  north  of  main  road  and  3)  miles  east  of  Chinook,  in 
Blaine  County. 

RicoRDS  AVAILABLE.— April  10, 1906,  to  September  30, 1917. 

Gaos.— Vertical  staff  on  right  bank  10  feet  below  head  gate;  read  by  Adam  Jamison. 

DiscHABOs  MEASUREMENTS. — ^Mado  by  wading. 

Channel  and  control. — ^Bed  of  canal  is  earth;  no  well-defined  control.  Aquatic 
plants  in  bottom  of  canal  during  summer  may  cause  backwater. 

Accuracy. — Stage-discharge  relation  permanent.  Rating  curve  well  defined  below 
7  second-feet  and  applicable  June  27  to  July  28.  Gage  heights  from  observer's 
readings  to  hundredths  once  daily.  Discharge  by  applying  gage  height  to  rating 
table.    Records  fair. 

Water  is  diverted  from  Battle  Creek  and  used  to  irrigate  lands  on  north  side  ci 
Milk  River  valley.    Water  can  be  wasted  into  a  small  tributary  of  Milk  River. 
The  following  discharge  measurement  was  made  by  A.  H.  Tuttle: 
July  14,  1917:    Gage  height,  3.95  feet;  discharge,  7.0  second-feet. 

DoHy  discharge  in  second-feet,  of  Matheeon  canal  near  Chinook,  Mont,,  for  the  year  ending 

Sept,  SO,  1917, 


Day. 

Jane. 

July. 

Day. 

June. 

July. 

Day. 

June.. 

July. 

1 

0.6 
.7 
3.0 
3.2 
3.7 

5.4 
6.4 
7.4 
6.8 
6.1 

11 

6.1 
6.8 
7.0 
7.2 
7.6 

7.2 
6.3 
6.9 
7.4 
5.4 

21. 

4  2 

2 

12 

22 

3.7 

3 

13 

23 

2.3 

4 

14 

24 

2:0 

5 

16 

25 

1.6 
1.4 

6 

16 

26 

0.0 
1.8 
2.3 
2.7 
.9 

7 

17 

27 

1  1 

8 

18 

28 

.7 
0 

9 

10 

20.. 

10 

20 

30 

.0 
.0 

31 

Monthly  discharge  of  Matheson  canal  near  Chinook,  Mont.,  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

Discharge  in  second-feet. 

Run-ofl  in 

Minimum. 

Mean. 

acre-  feet. 

Jim  26^ 

2.7 
7.6 

0 
0 

1.54 
4.10 

15.3 

July 

252 

The  period... 

267 

1 

Non.— Canal  was  in  operation  June  27  to  July  28.  Canal  was  dry  during  remainder  of  year,  except 
pcnlbty  during  the  high  water  in  spring,  when  the  river  overflowed  into  the  canal,  but  no  records  were 
obtained. 
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PA&ADZ8X  OABAL  MEABL  OHOTOOB;  M OVT. 

Location.  —In  SW.  J  sec.  35,  T.  33  N.,  R.  20  E.,  300  feet  below  head  gate,  30  feet  below 
flume  of  Cook  canal,  on  ranch  of  Rudolph  Fiiede,  6  miles  southeast  of  Chinook,  in 
Blaine  County,  and  3  miles  southwest  of  Zurich. 

Records  available.— June,  1903,  to  August,  1909;  and  January  1,  1911,  to  Sep- 
tember 30,  1917. 

Gage. — Vertical  staff  on  left  bank,  300  feet  below  head  gate  and  30  feet  below  flume 
carrying  Cook  canal  over  Paradise  Valley  canal;  read  by  Rudolph  Friede. 

DiscHARQE  measurements. — ^Mado  by  wading. 

Channel  and  control. — Bed  of  canal  is  earth;  silt  is  deposited  during  inigatioo 
season.  Weeds  grow  in  bottom  of  canal  during  summer.  A  large  slough  into 
which  the  canal  flows  a  few  hundred  feet  below  gage  may  affect  results,  the  height 
of  the  water  in  the  slough  possibly  affecting  the  slope  of  the  water  surface  at  the 
gage. 

Accuracy. — Stage-discharge  relation  affected  by  shifting  control.  Measorements 
made  June  23,  August  1  and  9,  and  point  of  zero  flow  give  a  well-defined  curve 
below  12  second-feet  which  is  applicable  June  5  to  July  12;  and  July  26  to  Sep- 
tember 30.  Gage  read  to  hundredths  twice  daily;  records  June  5  to  September 
30.  Discharge  determined  by  applying  daily  gage  height  to  rating  table.  Shift- 
ing-control method  used  July  13-25.    Records  good. 

Paradise  canal  diverts  water  from  Milk  River  to  irrigate  land  on  the  south  side  of 
Milk  River  valley.    No  water  is  returned  to  river. 

Disduarge  measurements  of  Paradise  canal  near  Ckinookf  Mont.,  during  the  year  ending 

SepL  SO,  1917, 

(Made  by  A.  H.  Tuttle.) 


Date. 

Gage 

Iwigbt. 

Di8- 

cbarge. 

Date. 

hcSg?t. 

Di». 
charge. 

Jane  23 

Feet. 
1.63 
L96 

Sec.-ft. 
4.1 
11.5 

Auk.  1 

FeH. 
2.16 
2.08 

lay 

July  14 

9. 

9.8 

Daily  discharge,  in  second-feet^  of  Paradise  canal  near  Chinook,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

6.8 
6.0 
4.6 
6.8 
7.3 

8.6 
8.6 
7.3 
8.6 
7.7 

6.6 
6.0 
9.4 
11.5 
10.3 

10.6 
11.3 
1L6 
11.6 
U.6 

n.8 

11.8 
U.9 
9.7 
9.9 

10.0 
9.2 
9.6 
8.2 
8.9 

4.3 
6.2 
6.6 
6.5 
7.2 

7.2 
10.2 
7.8 
7.0 
6.8 

7.4 
8.1 
4.7 
2.4 
2.3 

16 

0.1 
.0 
.0 
.0 
.0 

.0 
.6 
4.6 

.8 
.6 

.9 
8.6 
8.1 
8.0 
7.0 

a4 
ia3 

U.8 
12.1 
11.4 

10.2 
8.6 
8.7 
8.6 
6.8 

7.3 
U.0 
U.4 
11.4 

n.3 

11.0 

8.9 
8.9 
8.7 
8.6 
9.6 

6.9 
6.8 
6.9 
6.8 
4.9 

4.3 
3.6 
3.2 
4.5 

4.7 
4.2 

2.6 

2       

17 

%6 

3 

1  18 

2.4 

4 

19 

2.0 

6 

20 

L4 

6 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

21 

7 

22 

.0 

8 

23 

.0 

9 

24 

.0 

10 

25 

.0 

u 

26 

&9 

12 

27 

LS 

13 

28 

.0 

14 

29 

.0 

16 

30 

.0 

31  
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MonAbf  dimkargt  of  Paradm  canal  near  Chinook,  Mont.,  far  the  year  ending  Sept.  SO, 


1917. 


ICootb. 

Diacbarge  in  aecond-feet. 

Rtin-ofl  in 

Hetn. 

acre-feet. 

Jane 

8.6 
1X1 
11.9 
10.2 

0 
4.6 
8.2 

0 

1.51 
8.91 
8.20 
3.83 

77.9 

July 

548 

Aofo^ 

510 

ftffp^wnbw , 

228 

Thepvlod 

1,364 

NoTC—Water  standing  in  pools  Jane  6-15, 17-21,  Sept.  22-25,  and  28-30. 

WABT.EM  OAKAL  VXAB  ZTTSIOH,  M OVT. 

LocATiOM.— In  SW.  i  sec.  33,  T.  33  N.,  R.  21  £.,  500  feet  below  head  gates  and  1) 
ndleB  southeast  of  Zurich,  in  Blaine  County. 

RsooROS  AVAILABLE. — June,  1903,  to  September  30,  1917. 

Gage. — ^Vertical  staff  on  right  bank,  500  feet  below  head  gates;  read  by  Howsan 
Kirby. 

Discharge  m easubements. — Made  by  wading. 

Channel  and  control. — Bed  of  canal  is  earth  with  no  definite  control.  Check  weirs 
several  miles  below  gage  may  cause  some  backwater  at  high  stages.  Aquatic 
plants  growing  in  canal  during  the  irrigation  season  also  cause  backwater,  and 
much  silt  is  deposited. 

Accuracy. — Stage-discharge  relation  shifted  during  year.  Rating  curve  well  defined 
between  30  and  85  second-feet  used  April  19  to  June  11  and  July  10-27;  curve 
well  defined  between  35  and  50  second-feet  used  July  28  to  September  30.  Gage 
read  to  hundredths  twice  daily.  Discharge  determined  by  applying  mean  daily 
gage  height  to  rating  table.  Discharge  June  12  to  July  9  determined  by  shifting- 
control  method  because  of  silt  in  canal.    Records  fair. 

Water  is  diverted  from  Milk  River  to  irrigate  lands  on  north  side  of  river  near  Harlem. 
Water  can  be  wasted  into  Milk  River,  but  most  of  the  water  diverted  is  used. 

DitAarge  meanurement*  of  Harlem  canal  near  Zurich,  Mont.,  during  the  year  ending 

Sept.  SO,  1917. 


(Made  by  A 

.  H.  Tuttle.l 

Date. 

hei^. 

Dis- 
charge. 

Date. 

hai^t. 

Di». 
charge. 

Date. 

Gage 

Dls- 
charge. 

Ifay22 

Feft. 
3.64 
3.35 
3.71 

30.4 
45.4 

June  23. 

Feet. 
3.78 
4.50 

See.-ft.  • 
44.6 
82 

Aug.  1 

Feet. 
04.30 

'"t. 

Sum  4 

July  14 

9 

37.8 

18. 

a  Stage-discharge  relation  affected  by  backwater  from  checks  below  gage. 
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Daily  dMuxrge,  in  aecond-feet,  of  Harlem  canal  near  Zuritk^  Mont,,  for  the  year  en&ig 

Sept,  30, 1917, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

S^ 

1 

30 
39 
4« 
88 
41 

46 
43 
40 
46 
40 

31 
38 
33 
39 
43 

45 
60 
49 
48 
38 

88 
36 
31 
27 
25 

34 
24 
24 
29 
52 

47 
43 
53 
56 
63 

65 
72 
71 
73 
88 

90 
89 
83 
83 

81 

43 
42 
42 
40 
40 

40 
41 
40 
38 
38 

38 
25 
24 
34 
27 

32 
32 
30 
23 
28 

33 
35 
84 
83 
29 

29 

28 
27 
38 
30 

16 

47 

48 
48 
46 
50 

49 
46 
46 
44 
43 

49 
45 
40 
39 
40 
44 

53 
53 
47 
44 
35 

29 

30 
45 
44 
42 

80 
29 
40 
44 
47 

81 
69 
53 
06 
66 

65 
67 
65 
66 

67 

62 
43 
40 
32 
31 
43 

27 
27 
27 

28 
23 

23 
20 
20 
20 
20 

20 
30 
16 
16 
16 
22 

SI 

3 

17 

31 

3 

18 

a 

4 

19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

36.... 
27.... 
28.... 
29.... 
30.... 
31 

4.0 
3.2 

3.5 
2.8 
2.8 
2.9 
2.8 

2.21 
2.2 

16 

22 

26 

9 

6 

30 

6 

31 

7.... 

SO 

8 

28 

9 

2$ 

10 

30 

11 

44 

12 

30 

13 

n 

14 

s 

16 

16 

Monthly  diecharge  of  Harlem  canal  near  Zurich,  Mont,,  for  i 

^  year  ending  Sept 

.  SO,  1917. 

Month. 

Discharge  in  second-feet. 

Run<tf  in 

If fnitif  nm 

Mean. 

•ore4B0t. 

April  19-30 

26 
60 
53 
90 
43 
44 

2.2 
28 

24 
31 
16 
16 

7.53 
4Z8 
38.2 
63.6 
28.9 
29.7 

179 

May 

2.600 

June 

2^210 

July 

8^910 

August 

It» 

September 

^730 

The  period 

12,600 

AeSVOY  DITOH  irSAB  WAKLEM,  M OVT. 

Location.— In  NW.  i  S.W.  \  sec.  33,  T.  32  N.,  R.  23  E.,  at  spillvi-Ry  1,000  feet  below 
highway  bridge,  half  a  mile  below  heacl  gate,  and  4  miles  flouth  of  Harlem,  in 
Blaine  Coimty. 

Recobds  availablb.— July  14^  1905,  to  SeptemVier  30,  1917. 

Gaob. — ^Vertical  staff  on  right-hand  downstream  post  of  check  weir  at  spillway;  read 
by  Ebtey  M.  Knapp. 

DiscHABGE  MEA8UBEMBNT8. — ^Mado  from  bridge. 

Channel  AND  coNTBOL. — ^Bed  of  canal  is  earth;  backwater  is  caused  by  aquaUc 
plants  growing  in  the  canal  during  irrigation  season,  and  also  by  check  gate  1 
mile  below  station;  that  due  to  diversion  at  check  gate  varies  with  the  quantity 
of  water  diverted. 

Act  u RACY. — Stage-discharge  relation  affected  by  i>lacing  and  removing  checks  below 
gage.  Measurements  made  June  18,  August  1,  and  August  9  give  a  well-deiiDed 
curve  beween  0  and  45  second-foet  when  checks  below  gage  are  in  place.  A 
parallel  curve  drawn  through  measurement  made  July  14  gives  a  ratmg  curve  for 
the  time  when  checks  below  gage  are  remove<l .  Gnge  read  to  tenths  twice  daily. 
Checks  were  remo\ed  June  26  and  date  of  replacing  is  uncertain.  Curve  for 
period  when  checks  were  in  place  was  used  June  15-21  and  July  31  to  August  U. 
Curve  for  periods  when  checks  were  not  in  place  was  used  June  26  to  July  16. 
Shifting-control  method  used  July  17-30.  Records  fair. 
The  canal  takes  water  from  Milk  River  for  the  irrigation  of  lands  on  Fort  Belkoap 

Indian  Reservation .    Water  not  required  for  irrigation  can  be  wasted  into  W^hite  Bear 

Creek,  12  miles  below  bead  gate.    This  canal  has  been  given  a  prior  right  by  court 

decree  to  125  second-feet  of  the  water  of  Milk  River  and  tributaries  above  the  point 
■  diversion. 
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DMarge  meamremenU  of  Agency  diUh  near  Harlem,  Mont.,  during  the  year  ending 

Sept,  30, 1917, 

piUdBl>3rA.H.Tiittle.] 


Date. 

hd£. 

diarge. 

Dtte. 

^. 

charsB. 

JBM18 

July  14. 

Feet. 
4.66 

26.1 

Aiig.1 #t 

9     

Feet. 
4.40 
4.49 

See.-ft. 
0 
4.8 

Dttity  diMfharge,  in  second-feel,  of  Agency  ditch  near  Harlem,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


DV. 

June. 

July. 

Aug. 

Day. 

Jtme. 

July. 

Aug. 

Day. 

June. 

July. 

Aug. 

1 

25 
33 
32 
28 
24 

M 

24 
24 
24 
24 

0 
0 
0 
0 
0 

5 
6 
5 
6 
5 

11 

20 
90 
28 
28 
20 

22 
22 

21 
19 

1ft 

8 

21 

8 
0 
0 
0 
0 

32 
32 
36 
34 

1« 
15 
14 
12 
11 

10 
9 
8 

7 
5 
0 

2. 

12 

22 

3. 

13 

23    . 

4 

14 

24 

16 

44 

64 
64 
42 
25 

lA 

26    . 

«. 

16 

2R 

7 

17 

27 

K 

18 

28 

». 

19 

29 

». 

20 

30 

31 

Monthly  di»dutrge  of  Agency  ditch  near  Harlem,  Mont.,  for  the  year  ending  Sepi.  SO,  1917. 


Month. 

Discharge  in  seoond-feet. 

Run-off  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

Jooe  15-30 

54 
32 
5 

0 
0 
0 

25.8 
ia9 
2.73 

819 

Jfdy 

1  i({0 

Anf  l-ll        

'  69.6 

The  period. . . 

2,040 

Nor.— Inigatioa  season  ended  Aug.  11. 

ntXVCHXAV  HIVXB  AT  IHTX&VATIOVAL  BOXTHDABT. 

Location.— In  SW.  \  sec.  4,  T.  1,  R.  10  W.  third  meridiftn  at  Ball's  ranch,  in  Sas- 
katchewan, just  acroas  the  international  boundary  from  east  side  of  lot  3,  sec  6, 
T.  37  N.,  R.  34  E.  in  United  States. 

Drainaob  abea. — ^1,875  square  miles  (measured  by  Reclamation  Service,  Depart- 
ment of  Interior,  Canada). 

RscoBDe  AVAILABLE.    April  1  to  September  30,  1917. 

Gaob. — Stevens  water-stage  recorder  referred  to  sta£f  gage  in  well  was  used  after 
April  5.    Bin.  W.  B.  Chamberlain  read  gage  during  year. 

DncBABOE  MEA8UBBMENT8. — ^Mado  from  cable  20  feet  above  gage  or  by  wading. 

Channel  and  control. — ^Bar  composed  of  boulders  and  gravel  forms  principal  con- 
trol at  low  and  medium  stage.  At  high  stages  this  bar  is  drowned  out  and  con- 
trol is  below. 

Extremes  ov  discbarob. — Maximum  stage  recorded  during  year,  9.99  feet  at  11.30 
a.  m.  April  30  (discharge,  2,780  second-feet);  minimum  flow  occurred  during 
winter,  lowest  measurement  being  March  27  (discharge,  5.2  second-feet). 

IcB.— Stage-discharge  relation  seriously  affected  by  ice  during  winter. 
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Diversions. — Several  ditches  divert  water  for  irrigation  60  miles  above  statkm  in 
Saskatchewan. 

Reoulation. — ^None. 

AccuRACT. — Stage-discharge  relation  feirly  permanent  during  the  year  when  not 
affected  by  ice.  Rating  curve  used  April  12  to  September  30  well  defined  be- 
tween  20  and  2,820  second-feet.  Gage  heights  April  6  to  September  30  from 
automatic  record.  Discharge  ascertained  by  applying  gage  height  to  ntisg 
table.    Records  feir,  April  1-11;  good,  April  12  to  end  of  year. 

Cooperation. — Station  maintained  in  cooperation  with  Reclamation  Service,  Depute 
ment  of  Interior,  Dominion  of  Canada. 

DMuarge  measurements  of  Frenchman  River  at  international  boundary  during  the  year 

ending  Sepi.  SO,  1917. 


Date. 

Made  by- 

A 

Dl9- 

diarge. 

DaU. 

Made  by- 

bri^t. 

Dto. 
charje. 

Nov.    3 

W.A.Lamb 

Feei. 
2.60 

'"if- 

(»5.6 
5  5.2 

5  45.0 

6  37.0 
6  28.0 
6  390 
6  48.0 

6  155 
6333 
6  438 
6  788 

Apr.  24 

25 

25 

30 

May     1 

2 

3 

4 

6 

6 

11 

18 

19 

19 

23 

24 

2S 

1  July  11 
Aug.  15 

P.A.  Fetterly 

Fed. 
9.97 
9.21 
9.28 
9.91 
8.62 
7.54 
6.88 
6.56 
6.15 
5.87 
6.19 
5.22 
4.72 
5.02 
4.2B 
4.03 
3.85 
3.54 
2.78 
2.30 

2.440 

Mar.  26 

P.  A.  Fetterly  « 

'  Andenoii  aiidiirtteriy '. 
P.A.Ffettcrly 

27 

do 

J,480 
2,770 
2,240 
t,910 
1,660 
1,440 
WO 
1,22D 
1,330 
6900 

30 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

......do 

do 

do 

do 

do 

do 

do 

3.70 
3.82 
3.59 
8.48 
3.48 
3.S8 
4.52 
4.32 
4.97 

31 
Apr.    2 

5 
6 
7 
8 
9 

do 

do 

do 

do 

do 

do 

do 

A.H.Tunie 

10 

6.48  ^1.370      1 

P.A.  Fetterly 

844 

11 
12 
13 
14 
16 

7.87 
8.32 
8.08 
0.18 
8.88 
7.96 
7.48 
7.06 
6.74 
8.56 

A2,070 
2,130 
2,060 
2,450 
2,300 
1,980 
1,800 
1,640 
1,540 
2,210 

do 

do 

do 

do 

A.H.Tuttlc 

849 

485 

392 
274 

18 

P.  A.  Fetterly 

62 

19 
20 
21 
23 

do 

U.8 

a  Engineer,  Reclamation  Service,  Department  of  the  Interior,  Canada. 
6  Stage-discharge  relation  aflected  by  ice. 

Daily  discharge^  in  second-feet,  of  Frenchman  River  at  international  boundary  for  the 

year  ending  Sept.  SO,  1917, 


Day. 

Apr. 

May. 

1.... 

30 

2,210 

2.... 

28 

1  790 

3.... 

30 

1,580 

4.... 

36 

1  440 

6.... 

48 

1,300 

6.... 

155 

1,200 

7.... 

333 

1,240 

8.... 

438 

1  280 

9..-. 

788 

1,320 

10.... 

1,870 

1,370 

11.... 

2,070 

1,330 

12.... 

2,080 

1,360 

13.... 

2,130 

1,450 

14.... 

2,440 

1,500 

15.... 

2,420 

1,200 

16.... 

2,360 

1,120 

June  I  July. 


234 
234 
234 
234 
214 

208! 
190  I 
184  ' 
217  I 

210 ; 

190 
181  j 
165 
165 
162  I 
147  , 


Aug. 


Sept. 


Day. 


Apr. 


2.140 
1,990 
1,810 
1,620 

1,540 
1,090 
2,140 
2,720 
2,520 

2,340 
2,330 
2,480 
2,700 
2,670 


T 


May. 


1,070 
962 
834 
710 

656 
648 
571 
478 
410 

356 
325 
810 
284 
281 
252 


June. 


147 
181 
178 
ISO 

183 
125 
108 
100 
96 

91 
87 
76 
64 
57 


July. 


Aug. 


Sept 


42 
34 
94 
9 

S3 
S 
39 
2» 
29 

25 
M 
19 
2S 

23 


Note.— Flow  Apr. 
reoftfds. 


l-ll  when  affected  by  Ice  determined  by  discharge  measurements  and  reccrder 
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Momtkly  ditehxrge  of  Frenchman  River  at  inUmaUonal  boundary  for  the  year  ending 

Sept.  SO,  1917. 


ICooth. 


lane... 
July.. 


Discharge  In  secood-feet. 


Maximam.  Ifiniiiinm. 


AngDst. 

Septcmbv. 


2,730 

2,210 

234 

91 

34 


The  period.. 


252 
87 
30 
15 
18 


Mean. 


998 

158 
48.1 
18.0 
36.4 


Run-off  in 
acre-feet. 


94,000 
61,400 
9,400 
2,960 
1,110 
1,670 


170,000 


BBAVX&  ORSBK  HXAa  KALTA,  MONT. 

Location.— In  NW.  i  sec.  30,  T.  28  N.,  R.  33  E.,  on  highway  at  Hales  crossing,  at 
site  of  proposed  reservoir  of  United  States  Reclamation  Service,  28  miles  south- 
east of  Malta,  in  Phillips  Coimty. 

Drain AOE  abea. — ^Not  measured. 

Records  availablb. — ^March  31  to  September  30,  1917. 

Gaob. — Chain  gage  on  do¥mstream  handrail  of  highway  bridge;  read  by  Charles 
Hales. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading  at  old  ford 
crossing,  500  feet  above  bridge. 

Channel  and  control. — Channel  is  straight  for  150  feet  above  and  200  feet  below 
gage .  Banks  are  high  and  practically  without  vegetation .  Left  bank  is  overflowed 
at  gage  height  18.5  feet.  The  low- water  control  is  gravel  and  cobblestone  bar, 
400  feet  below  gage ;  probably  shifting.  At  stages  above  gage  height  12.5  feet  the 
river  cuts  across  the  first  oxbow  below  and  has  a  decided  increase  of  slope,  materi- 
ally increasing  the  discharge.    Stage  of  zero  flow  about  0.10  foot. 

Extrbmbs  of  discharge. — Maximum  stage  recorded  during  year,  19.5  feet  April  6 
(dischaige,  4,990  second-feet);  no  flow  July  I  to  September  30. 

Ice.— Creek  freezes  practically  solid  during  winter  and  ice  jams  are  frequent  during 
the  spring  breakup. 

DiVERsioNB. — ^No  diversion  from  main  stream;  several  on  small  tributaries  above. 

Regulation  . — ^None . 

Accuracy. — Stage-discharge  relation  not  affected  by  ice  or  shifting  control.  Rating 
curve  well  defined  between  10  and  3,000  second-feet.  Gage  read  to  hundredths 
once  daily.  Daily  discharge  obtained  by  applying  daily  gage  heights  to  rating 
table.    Records  good. 

Discharge  meagurements  oj  Beaver  Creek  near  Malta,   Mont.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

Oage 
bei^t. 

Dls- 
cbarge. 

Apr.  21 
May  19 

Andenwm ftnd HUl ,„,-_-,,.,,, ...      .      .  .  .. 

Fiet. 
8.40 
.88 

aec.^. 

Tuttle  and  Stratton 

22.1 
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Daily  discharge,  in  second-feet,  of  Beaver  Creek  near  Malta,  Mont.,  far  the  fear  ending 

Sept.  SO,  1917, 


Day. 

liar. 

Apr. 

May. 

Jime. 

Day. 

Mar. 

Apr. 

May. 

Jane. 

1         

803 
2,130 
2,840 
2,430 
3,240 

4,900 
4,200 
4,220 
3,380 
2,170 

1,200 
943 
712 
617 
341 

70 
63 
63 

77 
70 

67 
51 
51 
46 
36 

32 
28 
24 
21 
20.0 

7.1 
6.5 
7.1 
7.1 
6.8 

6.5 
7.7 
&3 
8.9 
9.5 

ia4 

11.3 
11.9 
12.5 
16.4 

16 

264 

176 
165 
176 
231 

231 
275 
253 
264 
231 

176 
100 
70 
70 
70 

90.0 
1&4 
17.6 

2ao 

13.S 

15.3 

16.0 

22 

20 

17.6 

16.0 
13.6 
12.8 
12.5 

ia7 
ao 

17.2 

2 

17 

18.4 

8          

18 

20lO 

S::::::::::::::::::: :::: 

19 

I6.fi 

5      

20 

l&S 

0 

21     

14.2 

7 

22 

14.6 

8 

23  

119 

0 

24 

12.5 

10 

25 

11.9 

1 
11 ' 

26 

9.5 

12 1 

27 

8.9 

13 

28 

6.5 

14 

29 

4.5 

15 

30 

3.0 

81 

420 

Nora.— No  flow  after  June  30. 
Monthly  discharge  of  Beaver  Creek  near  Malta,  Mont.,  for  the  year  ending  Sept.  30, 1917. 


Month. 

Discharge  in  seoond-feet. 

RmiHtf  in 

^^xfmnrt^, 

MinizDnni. 

Mean. 

aere^eet. 

April 

4,090 
77 
20.0 

70 
8.9 
3.0 

1,230 
31.1 
10.8 

73,200 

iSy.::::;:::::::::;:::::::;::::::.::::::;::::::::::.::... 

'•US 

JVne. .        -   ,        r r  -  -  -  T  . 

The  period 

75^800 

KOOK  OBSXK  VXAB  HZHSDALK,  MOVT. 

Location. — ^In  sec.  10,  T.  31  N.,  R.  36  E.,  at  Ottenstror^s  ranch,  2  ndke  below  head 
gatee  of  Rock  Creek  canal  and  6  miles  northeast  of  Hinsdale,  in  Valley  County. 

Dbainaob  arba. — Not  measured. 

Records  available.— April  19,  1912,  to  September  30,  1917.  From  July  6,  1906, 
to  December  31,  1907,  data  were  obtained  at  a  station  2  miles  upstream,  just 
below  the  diversion  dam  of  the  Rock  Creek  canal.  Flow  at  these  two  points  is 
practically  the  same. 

Gaoe. — Coml:dned  overhanging  chain  and  staff  gage  on  left  bank,  back  of  J(^ 
Ottenstror's  house;  chain  gage  reads  to  16.0  feet;  staff  16.0  to  24  feet.  Original 
gage  washed  out  during  spring  flood  of  1917  and  new  one,  installed  30  feet  above  old 
site,  is  now  in  use;  read  by  Mrs.  John  Ottenstror  and  John  Hoerster. 

.DiBCHAROE  MEASUREMENTS. — Made  by  wading  a  quarter  of  a  mile  below  gage  or 
from  bridge  2  miles  below, 

Channel  and  coNTROL.—Water  at  gage  is  deep  and  sluggish  at  low  stages.  Cootiol 
is  a  gravel  bar  a  quarter  of  a  mile  below ;  shifts  slightly  at  high  water.  Left  bank 
high  and  is  not  overflowed  at  gage ;  right  bank  fairly  high  but  is  overflowed  at  flood 
stages. 

Extremes  of  discharge. —Maximum  stage  recorded  during  year,  20.0  feet  at  6  a.  m- 
April  11  (discharge,  4,020  second-feet);  no  flow  after  September  13. 

1906-1907  and  1912-1917:  Maximum  stage  recorded,  18.40  feet  June  9,  1906, 

determined  by  leveling  from  flood  marks  (discharge,  determined  from  extensioD 

of  rating  curve,  6,220  second-feet);  no  flow  April  14  to  May  2,  May  9-24,  and 

after  July  12, 1906;  after  September  28, 1907;  April  23, 26, 27, 28,  30,  May  1,  2,  and 

.    4, 1913;  May  3,  5,  8, 10,  and  13, 1915;  and  after  September  13, 1917. 
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Ice.— Stage-discfaaige  relation  seiiously  affected  by  ice.  ObeervationB  discontinued 
during  winter. 

DiTSRsioNs. — There  is  no  storage,  but  the  normal  summer  flow  is  appropriated  and 
used  during  the  irrigaticm  season. 

Rboulation. — ^None. 

AocuBACT. — Stage-discharge  relation  affected  by  ice  and  shifting  control.  Bating 
curve  well  defined  between  0  and  300  second-feet  used  October  1  to  November 
25  and  May  5  to  June  5;  curve  fairly  well  defined  between  0  and  3,400  second- 
feet  used  April  9-27  and  June  28  to  September  30.  Gage  read  to  tenths  daily 
by  Mis.  J.  OttenstrOT  until  July  4,  and  by  John  Hoerster  after  August  19;  no 
records  July  15  to  August  18.  Discharge  determined  by  applying  gage  height  to 
rating  table;  shifting-control  method  used  April  28  to  May  4,  June  6-19,  and 
June  20-27.    Becords  &ir. 

Diaehar^  metuureTnents  of  Rock  Creek  near  Hinsdale,  Mont.,  during  the  year  ending 

Sept,  SO,  1917. 


Date. 

Madeby- 

iSSSL 

Dte- 
oh&rgo. 

Date. 

Madeby- 

a. 

Dis- 
(diarge* 

1^'  17 

M.  D.  Anderson. 

A.H.  Tuttto 

Feet. 
7.30 
e.00 

59 

May  30 

June  13 

A.H.  Tuttle 

Feet. 
6.50 
^87 

'"■ti 

do 

23.0 

»  Heasored  from  bridge,  1|  milea  below  gage. 

Daiijf  discharge,  in  second-feet,  of  Rock  Creek  near  Hinsdale,  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

10 
10 
10 
10 
10 

10 
10 
19 
44 
31 

31 
10 
19 
19 
19 

19 
19 
19 
19 
19 

19 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
9 
9 
9 
9 

"3*626* 
3,830 

3,860 
2,880 
3,000 
2,400 
2,700 

2,100 

1,300 

750 

500 

700 

900 
750 
900 
1,300 
900 

400 
388 

250 
195 
184 

173 
162 
173 
173 
162 

140 
162 
162 
140 
118 

98 
79 
79 
79 
61 

61 
61 
0 
0 
0 

0 
0 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
4 
0 
0 
0 

0 

0 

0 

347 

232 

184 

41 

36 

9 

0 

0 
2 
0 
0 
0 

0 
0 
0 
0 

1 

.    0 
2 
2 
2 
2 

0 
2 
3 
0 
3 

0 
2 
0 
3 
3 

3 
0 
3 
0 

3 

J 

0 

3 

0 

4 

2 

5 

0 

6 

2 

7 

2 

8 

2 

9 

0 

10 

0 

U 

0 

13 

2 

13 

0 

14 

16 

M 

17.      .             

18 

19.  ...             

3 
0 

3 

0 
0 
0 
0 

0 
3 
0 
0 
0 
0 

20 

21 

22    .             

23 

24 

25 

2B 

27               

2S 

29 

30 

31 

Non.— Observer  absent  Apr.  13-26,  discharge  estimated  by  comparison  with  Frenchman  River  and 
Porcqptne  Greek.    No  observer  July  15  to  Aug.  18.    Discharge  estimated  because  ofice  Nov.  26-30. 
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Monthly  dUscharge  of  Rock  Creek  neat  HmsMe,  Mont, ,  for  the  year  ending  8epi.  SO,  1917, 


Month. 

Diaebarge  In  seoond-feet. 

Run^tf  in 

Maztmum. 

Iffnimntn- 

Mean. 

acre-teet 

October 

44 

10 

3,800 

173 

347 

2 

2 

2 

10 
9 
184 
0 
0 
0 
0 
0 

15.6 
9.86 
1,530 

7ai 

2&8 
L14 
.46 
.40 

ftSB 

November 

587 

April  9-30 

06,300 

May. ::::.:::::.:::::::::::.::::::::::::::::;:::::: 

4,310 

Jane 

1,710 

July  1-14 

3L7 

August  19-31 

U.9 

Peptember 

23.8 

POROXTPZHE  CBXEK  AT  VA8HXTA,  M OVT. 

Location.— In  sec.  31,  T.  28  N.,  R.  42  E.,  500  feet  above  ford,  a  quarter  of  a  mile 

mile  above  highway  bridge,  three-eights  of  a  mile  north  of  Nashua,  in  Valley 

County. 
Drainage  area. — Not  measured. 

Records  available.— July  11,  1908,  to  September  30, 1917. 
Gage. — Vertical  staff  in  three  sections  nailed  to  trees  on  the  left  bank;  read  by  Roeie 

Brocksmith. 
Discharge  measurements. — Made  by  wading  near  gage  or,  at  hi^  stages,  from  a 

bridge  a  quarter  of  a  mile  below. 
Channel  and  control. — ^Bed  of  stream  is  mud.    Slight  gravel  bar  forms  the  control 

at  low  stages.    This  is  soon  drowned  out,  as  the  creek  rises,  and  the  control  is  the 

whole  clumnel  below  gage. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  16.6  feet  at  8  a.  m. 

April  10  (discharge,  1,080);  no  flow  most  of  the  time  after  June  30. 
1909-1917:  Maximum  stage  recorded,  18.0  feet,  April  11,  1916,  determined  by 

leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 

2,700  second-feet);  no  flow  during  periods  in  1909, 1910, 1911, 1913, 1916,  and  1917. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice.    Discharge  very  small. 

Observations  discontinued  during  winter. 
Diversions. — None  during  1917.    A  United  States  Reclamation  Service  canal  is 

practically  completed  which  will  divert  the  entire  flow  during  irrigation  season. 
Regulation. — None  developed.    A  United  States   Reclamation  Service  reservoir 

on  the  middle  fork  of  stream  will  partially  regulate  flood  flow. 
Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shifting  control 

and  seriously  affected  by  ice.     Rating  curve  used  October  1  to  November  18, 

well  defined  below  60  second-feet,  and  fairly  well  defined  to  1,000  second-feet 

curve  used  April  1  to  June  1  well  defined  between  7  and  1,000  second-feet; 

June  12  to  July  12  fairly  well  defined.    Shifting-control  method  used  June  2  to  10, 

Gage  read  to  tenths  twice  daily  during  fluctuating  stage  and  once  daUy  at  other 

times.    Daily  discharge  ascertained  by  applying  daily  gage  hei^t  to  rating  table. 

Records  Mr. 


Discharge  meaeureTnente  of  Porcupine  Creek  at  Nashua,  Mont, 

Sept,  30,  1917. 


during  the  year  ending 


Date. 

Made  by- 

Gage 
heiiht. 

Dis- 
charge. 

Date. 

Made  by- 

bdS^t. 

Dis- 
diaif«> 

Apr.  18 
May  14 

M.  D.  Anderson 

A.  H.  Tttttle 

Feet. 
8.16 
4.27 

Sec.^t. 
260 
28.4 

May  29 
June  12 

A.  H.  Tutte 

Feet. 
3.68 
3.TB 

^f, 

do 

6.6 

Note.— Measurement  Apr.  18  made  from  highway  bridge  a  quarter  of  a  mile  below  gaee;  all  otbers  bj 
ding  100  feet  above  gage. 
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Daily  Skhargt,  in  feet ^  of  Porcupine  Creek  at  Nashtui,  Mont,  y  for  the  year  ending  Sept 

SO,  1917. 


Dar. 

Oct 

Nov. 

Apr. 

May. 

June. 

July. 

Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

L.... 

1.6 

».5 

33 

82 

7.9 

•0  , 

16.... 

3.9 

3.9 

709 

13.7 

3.3 

2.... 

1.6 

5.5 

42 

72 

9.9 

.0 

17.... 

3.9 

3.9 

434 

13.7 

3.3 

3.... 

1.6 

5.5 

42 

67 

7.6 

.0  i 

18.... 

5.5 

3,9 

250 

13.7 

3.3 

4.... 

L6 

5.5 

42 

62 

7.2 

.0 

19.... 

5.5 

194 

13.7 

3.3 

fi.... 

2.7 

5.5 

102 

57 

6.8 

.0 

20.... 

5.5 

281 

13.7 

3.3 

6-... 

3.9 

5.5 

458 

52 

6.4 

.2 

21.... 

5.5 

345 

10.8 

3.3 

7.... 

3.9 

3  9 

353 

47 

6.0 

•3| 

22..., 

&5 

2&4 

10.8 

3.3 

».... 

3.9 

5.5 

800 

37 

5.6 

.0 

23.... 

5.5 

....... 

2')7 

7.9 

3.3 

!*.... 

3.9 

3.9 

989 

33 

5.2 

.2| 

24.... 

5.5 

416 

7.9 

3.3 

W.... 

3.9 

3.9 

1,060 

33 

6.2 

.2 

1 

25.... 

5.5 

385 

7.9 

2.2 

u.... 

3.9 

3.9 

935 

33 

6.4 

•2  1 

26.... 

5.5 

209 

7.9 

L3 

B... 

3.9 

3.9 

962 

33 

6.4 

.0 

27.... 

5.5 

173 

7.9 

.6 

13.... 

3.9 

3.9 

966 

33 

4.7 

.0 

28.... 

5.5 

126 

5.5 

.2 

M... 

3.9 

3.9 

855 

29 

4.7 

.0 

29.... 

5.5 



102 

5.5 

.2 

14.... 

3w9 

3.9 

905 

21 

3.3 

.0  ' 

30.... 
31.... 

5.5 
5.5 



92 

5.5 
6.5 

.0 

Mmthly  discharge  of  Porcupine  Creek  at  Nashua ,  Mont,,  for  Iheyecr  ending  SepL  30, 1917, 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Xflnlmiiin. 

Mean. 

acre-feet. 

October 

5.5 

5.5 

1,060 

82 

9.9 

.2 

.0 

.0 

1.6 

3.9 

33 

5.5 

.0 

.0 

4.29 
4.52 

429 

27.2 
4.28 

26i 

Xovembcrl-lS..             

161 

April :...: 

2.5,500 

ifey :; :       ::::::::::::::::::::::: 

1,670 
255 

'one 

itiiy . .;             ::.::: 

iupBt 

.0 
.0 

0 
0 

0 

?«Ptanber , 

0 

NoTC.-Creek  standing  in  pools  after  June  29  except  July  6-7, 9-10,  when  approximately  0.2  second-foot 
ns  flowing. 

POPLAR  BIVEB  BASIN. 
FOPLAH  RTTSR  HXAa  POPLAB,  MOITT. 

-ocmoN.— In  S.  J  sec.  8,  T.  28  N.,  R.  51  E.,  at  United  States  Reclamation  Service 

camp  5  milee  north  of  Poplar,  in  Sheridan  County. 
^lAiNAOB  ARBA. — ^Not  measured. 
•■CORDS  AVAHABLB.— October  5,  1913,  to  September  30,  1917,  at  present  site; 

August  15,  1908,  to  June  30, 1911,  in  S.  i  sec.  5,  T.  28  N.,  R.  61  E.,  at  Oberahaw's 

nuich,  6  miles  north  of  Poplar;  May  2, 1911,  to  October  4, 1913,  at  United  States 

RedMMition  camp  in  NE.  J  sec.  4,  T.  29  N.,  R.  51  E.,  18  miles  north  of  Poplar. 
AGE.— Chain  gage  on  left  bank  at  United  States  Reclamation  Service  camp;  read 

by  Art  Pronovort  and  F.  W.  Cothren,  employees  of  Reclamation  Service. 
•iscHAROE  MBASUREMENTs. — ^Mado  by  wadiug  near  gage  or  from  highway  bridge 

at  Poplar,  8  miles  below. 
HANNBL  AND  CONTROL.— Composed  of  gravel,  clay,  and  boulders;  phifts  slightly, 

usually  at  extreme  stages. 
XTBEiiES  OP  DISCHARGE. — Maximum  stage  recorded  during  year,  10.95  feet  at  8 

a.  m.,  April  14  (discharge,  5,280  second-feet);  minimum  stage  recorded,  3.75 

feet  July  31  to  August  4  (discharge,  1.5  second-feet). 
1908-1917:  Maximum  stage  recorded,  12.0  feet  April  10,  1912;  determined  by 

leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 

10,000 second-feet);  minimum  stage,  3.75  feet  July  31  to  August  4, 1917  (discharge, 

1.5  second-feet). 

187043'— 21— w  s  p  45(5 7 
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Monikbf  dmkarg€  ofRodt  Creek  near  Hinedale,  Mont.,  far  the  year  ending  Sept.  SO,  1917. 


Mooth. 

DiselMvge  in  seoon<Meet. 

Rim^tf  in 

Kaadmom. 

IGnimam. 

Mean. 

•cr^ieeC. 

Octoiw 

44 

10 

3,800 

173 

347 

2 

a 

2 

10 
9 
184 
0 
0 
0 
0 
0 

15.6 

9.88 

1,5W 

TOlI 

2S.8 

1.14 

.46 

.40 

959 

587 

AprU9-» 

66,300 

Hay :.:.:....::.:::::::::.::.::::.:::::::.: 

7310 

Jnn« 

1710 

July  1-14 

3L7 

Aujnistl»-31 

11.  a 

September 

2S.S 

PORCTTFIVS  CRXBX  AT  VASHXTA,  MOVT. 

Location.— In  sec.  31,  T.  28  N.,  R.  42  E.,  600  feet  above  ford,  a  quarter  of  a  mile 

mile  above  highway  bridge,  three-eights  of  a  mile  north  of  Nashua,  in  Valley 

County. 
Drainaoe  area. — Not  measured. 

Records  AVAiLASLE.-nJuly  11,  1908,  to  September  30,  1917. 
Gage. — ^Vertical  staff  in  three  sections  nailed  to  trees  on  the  left  bank;  read  by  Bone 

Brocksmith. 
Discharge  measurements. — ^Made  by  wading  near  gage  or,  at  high  stages,  from  a 

bridge  a  quarter  of  a  mile  below. 
Channel  and  control. — ^Bed  of  stream  is  mud.    Slight  gravel  bar  forms  the  control 

at  low  stages.    This  is  soon  drowned  out,  as  the  creek  rises,  and  the  control  is  the 

whole  clumnel  below  gage. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  16.6  feet  at  8  a.  m. 

April  10  (discharge,  1,080);  no  flow  most  of  the  time  after  June  30. 
1909-1917:  Maximum  stage  recorded,  18.0  feet,  April  11,  1916,  determined  by 

leveling  from  flood  marks  (discharge,  determined  from  extenmon  of  rating  curve, 

2,700  second-feet);  no  flov.  ■1..::!.^  ^'^li^.!.  :- i:iu*^  il'iu,  i'Jil,  I'.'-',     ^'  .  •'?>•'  ^-^'^- 
IcE. — Stage-discharge  relation  seriously  affected  by  ice.    Discharge  very 

Observations  dbcontinued  during  winter. 
Diversions.— None  during  1917.    A  United  States  Reclamation  Service  canal 

practically  completed  which  will  divert  the  entire  flow  during  irrigation 
Regulation. — None  developed.    A  United  States   Reclamation  Sendee 

on  the  middle  fork  of  stream  will  partially  r^ulate  flood  flow. 
Accuracy. — Stage-discharge  relation  not  permanent;  affected   by  shifting  com 

and  seriously  affected  by  ice.     Rating  curve  used  October  1  to  November 

well  defined  below  60  second-feet,  and  fairly  well  defined  to  1,000  second 

curv^o  used  April  1  to  June  1  well  defined   ho*   '^n  7  and  1,000  8econd-f< 

June  12  to  July  12  fairly  well  defined .     Shi** '  »1  method 

Gage  read  to  tenths  twice  daily  durin*" 

times.     DaiJ  y  discharge  ascertainef* 

Records  fair. 

Discharge  meamirenh 


POPLAR  BIVEB   BASES. 


97 


Oct 


1.6 
].« 
1-6 
L6 
Z7 

a9 

3.9 
S.9 
3.9 

3.9 

3.g 
as 

3.9 
3L9 


Nov. 


5.5 
6.5 
&5 
5.5 
5.5 

5.5 

3  9 

5.5 
3.9 
3,9 

3.9 
3.9 
3.9 
3.9 
3.0 


Apr.     Mij.    jime. 


33 
42 
42 
42 

102 

458 
353 

800 

9S9 

1,060 

935 
962 
959 
855 
905 


82 
72 

e? 

63 
57 

52 
47 

37 
33  I 

33 

33 


29 
21 


Jiity- 


7.9 
flL9 
7.ft 

7.2 

6^8 

&4 
6.0 
5.6 
5.2 
6.2 

&4  I 

6.4 

4.7 

4.7 

3.3 


B^. 


.0 
.0 
.0 
.0 

.0 

.3 

-.1 

.2 
.2 

.2 
.0 

.o! 

.0 


116... 
S::; 
19... 


Oeu 


31. 
22. 
23. 
34. 
25. 

36.. 
27.. 
28.. 
29.. 
30.. 
31.. 


3.9 
^9 
&.S 

5.5 
5.5 

i5 
5.5 
5w5 
5.5 
5.5 

5.5 
5.5 
5^5 
5l5 
&5 
&5 


Kar.     Apr.     M^.    j^g^b,    July, 


X9 
X9 
1.9 


709 
Of 
ISO 
191 
381 

3«5 
3frl 
397 
41ft 
385 


173 
126 
102 

S2 


ia.7 

13.7 
13.7 
13.7 
13.7 

las 
las 

7.9 
7.9 
7.9 

7.9 

7.9 
&S 
5.5 
5.5 
5.5 


3.3 
3.3 
3.S 
3.3 
3.3 

3.3 
3.3 

3.3 
3.3 
2.2 

1.3 
.6 
.2 

.2 
.0 


^^J^^'^-^'o^^W^  M^.,forAeyecrer.lingSepL 


SO,  1917. 


Month. 


Ti-isc:: 


JMacharge  in  second-feet. 


Maadmom.  Mlnlmmn.     Mean. 


5.5 

5.5 

1,060 

83 

9.9 

o 

!o 

.0 


4.29 
4.52 
429 
27.2 
4.28 

0 


Run-ofllu 
acre-f«et. 


261 

161 

Z5,500 

1,670 

255 

"6"" 
0 


POPLAR  RIVEB  BASIN. 

POPLAH  RIVER  NEAR  POPLAR,  MONT 

5  AREA — ^Not  measured. 

-  ir/^';::^''*^^,!:  '-   ^'^^»   *^  September  30,  1917,  at  pm«ot  ahe- 

nattl™^  'xrv^^'  ^'^^  '^  ''''^  *«  <^<^^ber  4,  1913,  a   VmUdi 
r^ft         lTT^.''•  ''  ""-  ^-  '^^^  ^^  ''  -i^- north, 
.  ^..,,,.X     ^  .^^f"'^^  ^"^^f*^"  I^clamation  Sendee - 

l>«  MKAStJRF  ^ 

8  mil. 

HON 


—  — v^«  --«-^  i«i lid tiun  cjenice  cm 

<'t]iren,  employees  of  Reclamation  Serviee. 

'  by  wading  near  gage  or  from  hsgk^^ 


•^el.  clay,  and  boulda 


recorded  during" 
I -feet);  mmimuf 
cond-feet). 

eetJuh- 


fM  m* 


k 


9 
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IcB. — Stage-dischaige  relation  Beriously  affected  by  ice  November  29  to  December 
5;  April  3-9.  Discharge  estimated  November  29-30  at  47  and  43  second-feet, 
respectively.    No  records  December  6  to  April  2. 

Diversions.— Poplar  River  canals,  East  and  West,  diverted  water  above  gage  for 
irrigation  of  approximately  10,000  acres.  When  the  system  of  reservoirs  is  com- 
pleted about  28,000  acres  can  be  irrigated.  Low  flow  during  July,  August,  and 
September  owing  to  the  fact  that  all  the  water  was  diverted  above  station. 

Rboulahok. — ^None. 

AccuRACT. — Stage-dischaige  relation  not  permanent,  affected  by  shifting  control  and 
by  ice.  Daily  gage  heights  are  the  mean  of  two  reading  daily  during  hig^  water, 
and  one  reading  daily  at  other  times.  Daily  discharge  October  1  to  May  14 
obtained  from  rating  curve  well  defined  below  1,800  second-feet;  June  11  to 
September  30  from  a  rating  curve  well  defined  between  5  and  120  second-feet; 
May  15  to  June  10  by  shifting-control  method.  Low  flow  July  14  to  S^tember 
18  represents  return  water  and  seepage  only,  as  all  the  water  is  diverted  above. 
Water  was  turned  into  the  river  on  September  18. 

Dwharge  meatiurements  of  Poplar  River  near  Poplar ,  MonLf  during  the  year  ending 

SepL  SO,  1917. 


Date. 

Made  by- 

Oace 
hei2it. 

Di». 
oiiarse. 

Date. 

Made  by- 

h«j^ 

Dis- 

Apr.  17a 

M.  D.  Anderson 

A.  H.Tuttle 

Feet. 
8.34 
5.20 
4.78 

aee.-fU 

2,410 

244 

106 

June  11 
Aug.    5 

A.  H.Tuttle 

Fut, 

4.88 
3.92 

*.vt 

May  13 

do 

3.2 

^  28 

do 

a  Made  from  hi^way  bridge  at  Poplar,  8  miles  below  gage.   All  others  by  wading  near 

Daily  disdwarge,  in  second-feet,  of  Poplar  River  near  Poplar,  MonL,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

36 
30 
47 
50 
50 

57 
67 
67 
57 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
47 

43 
50 
50 
50 
50 

50 
50 
47 
43 
43 
43 

43 
43 
43 
43 
43 

43 
48 
43 
43 
43 

62 
50 
62 
53 
50 

50 
60 
50 
43 
43 

47 
50 
50 
50 
50 

50 
50 
60 
47 
43 

*2;666* 

3,000 
4,100 
4960 
5,220 
4,460 

3,530 
2,650 
1,440 
1,130 
990 

925 
695 
866 
1,130 
990 

1,200 
866 
750 
606 
646 

650 
484 
441 
420 
880 

361 
342 
324 
324 
324 

306 
272 
239 
289 
229 

217 
207 
184 
181 
165 

152 
162 
160 
160 
136 

125 
116 
108 
94 
88 
83 

75 
75 
98 
92 
92 

77 
72 
72 
70 
102 

116 
166 
166 
147 
138 

131 
124 
116 
110 
96 

86 
91 
91 
79 
63 

59 
59 
52 
46 
46 

42 
38 
85 

32 
SO 

30 
28 
26 
21 
18 

14 
30 
26 

8 
8 

7 

5.5 

5.5 

5.5 

&6 

4.0 
3.0 
2.5 
Z5 
2.5 

2.5 
2.5 
2:5 
Z6 
2.0 
1.5 

1.5 
1.5 
1.5 
1.5 
ZO 

ZO 
2.0 
2.5 
2L5 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

Z5 
2.6 
2.5 
2.5 
X5 

X5 
2.5 
2.5 
X5 
2.5 
2.5 

2LS 

2 

2.5 

3 

15 

4 

IS 

5 

15 

« 

15 

7 

15 

8 

15 

9 

15 

10 

15 

11 

15 

12 

15 

13 

15 

14 

10 

16 

4.0 

16 

S.S 

17 

5i5 

18 

&0 

19 

&0 

20 

11 

a 

14 

22 

14 

28..  .  .             

14 

24 

14 

» 1 

IS 

2ft 

18 

27 

18 

28 

13 

20 

11 

30 

]] 

31 
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Monthly  di9(^iarge  of  Poplar  River  near  Poplar  ^  Mont,,  for  the  year  ending  SepU  30, 1917, 


Month. 


Dlsdmrge  in  second-feet. 

Hazimiini. 

lUnltnnm. 

Mean. 

57 

3« 

48.8 

63 

43 

47.7 

5,230 

045 

2,040 

550 

88 

348 

160 

40 

83.0 

43 

1.6 

14.8 

2.6 

1.5 

2.32 

18 

1 

2.5 

7.46 

Run-oflin 
acre-feet. 


October.... 
Noveuiber. 
April  1(^0. 

Ame 

July. 


3,000 

2,840 

85,000 

14,900 

5,670 

870 

143 


Bia  ICUBDY  CBBEK  BASIN. 
BIO  mTDDY  CKSSK  HEAR  CtTLBERTSOV,  MOET. 

Location.— In  NE.  i  sec.  20,  T.  29  N.,  R.  54  E.,  at  Kraft's  (fonnerly  Sholtz'e)  ranch, 
11  miles  above  mouth  of  stream,  15  miles  northwest  of  Gulbertson,  in  l^eridan 
County,  and  8  miles  above,  site  of  original  station  at  Boyd's  landi,  which  was 
disccmtinued. 

Dradtaob  area. — ^Not  measured. 

Rbcords  available. — July  19,  1909,  to  September  30,  1917,  at  present  station; 
July  14,  1908,  to  July  19,  1909,  at  original  station. 

Gage. — ^An  inclined  staff  on  left  bank  near  the  house  on  Kraft's  ranch.  Since  August 
19,  1916,  read  by  Jacob  Kraft.  This  gage  has  been  read  since  July  19,  1909. 
Previous  to  that  date  a  staff  gage  at  Boyd's  ranch,  8  miles  downstream,  was  read. 

Dischaboe  meabxtbements. — HbAe  by  wading  or  from  bridge  about9  miles  below  gage. 

Channel  and  control. — ^A  bar  of  gravel  with  a  few  small  boulders  forms  the  extreme 
low-water  control;  but  this  is  soon  drowned  out,  as  the  creek  rises,  and  the  con- 
trol is  the  whole  bed  of  the  stream  below.  The  creek  has  a  very  small  slope, 
crooked  channel,  and  mud  banks  which  are  fairly  hi^  and  are  seldom  overflowed. 
Weeds  grow  thick  in  the  channel  above  the  control  during  summer,  and  cause 
backwater  at  gage. 

Extremes  of  discharge.— Maximum  stage  recorded  diuing  year,  11.10  feet  April 
16,  17,  18  (dischaige,  1,460  second-feet);  minimum  stage  recorded  during  year, 
1.70  feet  August  22,  23,  and  September  13  (dischaige,  0.5  second-foot). 

1909-1917:  Maximum  stage  recorded,  11.4  feet  March  31,  1916  (dischaige, 
1,550  second-feet);  minimum  stage,  1.5  feet  September  16-18, 1915  (dischaige,  0). 

Ice. — ^Little,  if  any,  flow  during  winter. 

Diversions. — Sevonl  small  pumping  plants  divert  water  for  irrigation  above  station; 
amount  unknown. 

Regulation. — ^None. 

AccuRACT. — Stage-dischaige  relation  not  permanent;  seriously  affected  by  ice  and 
by  occasional  shifts  in  control.  Bating  curve  used  October  1  to  November  11, 
fairly  well  defined  below  30  second-feet;  curve  used  March  30  to  September  30, 
well  defined.  Gage  read  to  half-tenths  once  daily.  Daily  dischaige  ascertained 
by  applying  daily  gage  height  to  rating  table.  Reccmls  fair,  October  and  Novem- 
ber; good,  April  to  September. 

Discharge  measurements  of  Big  Muddy  Creek  near  ChiJhertson,  Mont,,  during  the  year 

ending  SepU  SO,  1917. 


DttU. 

Made  by— 

height. 

Dis- 
charge. 

Date. 

Made  by-' 

he^t. 

Dis- 

charge. 

Anr.  16 

M.  D.Anderson. 

A.H.TuUle 

Fea. 

ILIO 
5.32 
4.34 

See.-ft. 

1,460 

256 

152 

June    9 
Aug.    4 

A.H.TuUle 

Feet, 
3.55 
L» 

««^'- 

do 

2l3 

do 

29<yfB. — ^Measurements  Apr.  16  and  May  12  made  from  highway  bridge  9  miks  below  gage;  all  others 
by  wading  at  ford  300  feet  bekfw  gage. 
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Daily  discharge,  in  second-feet^  of  Big  Muddy  Creek  near  Culhertson,  MonL,  for  the 
year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

5.5 
6.2 
7.0 
7.0 
8.0 

9.0 

ao 

7.0 
7.0 
8.0 

8.0 

ao 

9.0 
9.0 
7.0 

8.0 
8.0 
9.0 
9.0 

lao 

9.0 
8,0 
7.0 
7.0 
6.2 

5.5 
5.5 
6.6 
7.0 
9.0 
7.0 

6.2 
7.0 
5.5 
5.5 
7.0 

6.2 

306 
188 
194 
300 
406 

729 
795 
960 
927 
1.1.<iO 

573 
494 
449 
389 
372 

356 
406 
332 
280 
274 

367 
254 
354 
343 
318 

394 
240 
133 
162 
194 

178 
162 
152 
115 
133 

147 
138 
115 
106 
108 
98 

90 
86 
106 
102 
94 

90 
82 
78 
78 
90 

86 
82 
72 
50 
50 

56 
65 
62 
59 
56 

62 
62 
56 
53 
53 

50 
60 
53 
47 
44 

34 
26 
34 
26 
33 

34 
34 
36 
34 
34 

30 
30 
36 
34 
18 

18 
18 
18 
16 
16 

14 
14 
14 
13 
10 

13 
10 

7 

7 

&5 

5.5 

4.0 
4.0 
2.0 
3.0 
2.0 

ZO 
L5 
L5 
L5 
LO 

L5 
L5 
L5 
2.0 
2.0 

LO 
LO 
LO 
.8 
.8 

.8 
.5 
.5 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

as 

3 

LO 

3 

LO 

4 

.« 

5 

.8 

6 

.8 

7 

7.0: 

8.0  ' - 

.8 

8 

.S 

9 

8.0 
9.0 

9.0 

LO 

10 

LO 

11 

1     1.4.10 

LO 

12 

1,430 

.8 

13 

1,430 
1,430 
1,430 

1,460 
1,460 
1,460 
1,410 
1,390 

1,190 
1,190 
1,050 
1,030 
971 

806 
828 
784 
718 

.6 

14 

.8 

15 

LO 

16 

2.0 

17 

L5 

18 .       .  . 

2.0 

19 

L5 

20 

to 

21 

3.0 

22 

3.0 

23 

10 

24 

4.0 

26 

5i5 

26 

15 

27 

5.5 

28 

7.0 

29 

7.0 

30 

162 

652 

7.0 

31 

22t  , 

Monthly  discharge  of  Big  Muddy  Creek  near  Culbcrtson,  Mont. ,  for  the  year  ending  Sept. 

30,  1917. 


Month. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Moan. 

10 

5.5 

7.56 

9.0 

5.5 

7.13 

1,460 

188 

977 

572 

98 

246 

106 

44 

6S.8 

36 

6.5 

20.6 

4.0 

.5 

1.38 

7.0 

.5 

2-45 

Run-off  io 
acre-fert. 


October 

November  l-il 

April 

May 

June 

July 

August 

September 


465 

156 

58,100 

I.VIOO 

4.0W 

1.J70 

SS 

14« 


YBLIiOWSTONB  BHTEB  BASIN. 
YELLOWSTOKE  RIVER  NEAR  CAKTOlf  HOTEL,  TELLOWSTOHS  KATIOKAZ.  PABK. 

Location.— Approximately  in  sec.  16,  T.  13  S.,  R.  10  E.  Montana  meridian,  half  a 
mile  upstream  from  Upper  Falls  and  Canyon  soldier  station,  1^  miles  south  of 
Canyon  Hotel,  and  13  miles  below  outlet  of  Lake  Yellowstone. 

Drainage  area. — 1,280  square  miles  (measured  on  topographic  maps). 

Records  available. — June  23,  1913,  to  September  30,  1917. 

Gage. — Friez  water-stage  recorder  on  left  bank,  450  feet  above  Chittenden  Bridge, 
and  900  feet  below  former  vertical  staff  installed  October  11,  1916,  at  about  same 
datum.  Vertical  staff  used  September  13,  1913,  to  October  11,  1916.  OriginAl 
gage  iised  June  22  to  September  12,  1913,  wajs  of  same  type  and  at  same  rite  but 
set  to  datum  1.03  feet  higher  than  later  staff.  Readings  on  original  gage  reduced 
to  datum  of  later  staff.  Gage  read  by  privates  and  noncommiarion^  office 
attached  to  Canyon  soldier  station, 
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DncHARGB  iTBAfiTTREMENTs. — Made  by  wading  at  low  etagee  at  a  gravel  and  boulder 
sectioQ  100  feet  below  former  staff  gage.  High-stage  measurements  made  from 
c&ble  one-fifth  of  a  mile  above  new  gage. 

Channsl  and  control. — One  channel  at  all  stages.  Bed  of  stream  composed  of 
gravel  and  boulders;  control  formed  by  upper  portion  of  the  Upper  Yellowstone 
Falls  and  is  practically  permanent. 

Ice. — Stage-discharge  relation  affected  by  ice;  gage  reading  discontinued,  during 
winter. 

ExTBSMEB  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  4.08  feet  at  4.30 
p.m.  July  11  (dischaige,  7,220 second-feet);  minimumstage recorded,  1.00  foot  at 
11  a.  m.  May  12  (discharge,  875  second-feet).  A  less  gage  height  and  dischaige 
occurred  during  period  of  no  record.  • 

1913-1917:  Maximum  stage  recorded,  4.08  feet  at  4.30  p.  m.,  July  11,  1917 
(dischaige,  7,220  second-feet);  minimum  stage  recorded,  0.75  foot  October  16,. 
1915  (discharge,  675  second-feet).  A  lees  gage  height  and  dischaige  occurred 
during  periods  of  no  records. 

Diversions. — None  above  station. 

Regulation  . — None. 

.\ccirRACY. — Stage-dischaige  relation  practically  permanent.  Gage  read  once  daily 
to  half-tenths  prior  to  May  26,  except  during  winter.  Rating  curve  is  well  de- 
fined. Daily  discharge  ascertained  by  applying  daily  gage  height  to  rating  table 
prior  to  May  26.  After  that  date,  daily  dischaige  ascertained  by  applying  mean 
daily  height  obtained  by  inspection  of  recorder  graph  to  rating  table.  Records 
good. 

DMuxrge  mtofurements  of  Yellowstone  River  near  Canyon  Hotels  Yellowstone  National 
Parkf  during  the  year  ending  Sept.  30^  1917. 


Date. 

Made  by- 

hSX. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Oct    9 

C.  Q.  Paulsen 

Feet. 
1.34 
1.31 
3.51 

8ec.-ft. 
1,200 
1,180 
6,560 

June  27 
Sept.   8 

0.  C.  Baldwin 

Feet. 

3.57 
2.02 

Sec.-ft. 
5,090 

11 

June  26 

do 

0.  C.  Baldwin 

do 

2,140 

hmly  dischargej  in  second-feet,  of  Yellowstone  River  near  Canyon  ITotel,    Yellowstone 
National  Party  for  the  year  ending  Sept.  SO,  1917. 


i>«y. 

Oct. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Day. 

Oct. 

May. 

June. 

July. 

Aug. 

Sept. 

1.... 

1,820 

1,820 
1,800 
1,780 
1,750 

1,820 
1  900 
2,060 
2,270 
2,360 

1,960 
2,270 
2,270 
2,440 
2,640 

6,380 
6,530 
6,530 
6,680 
6,680 

6,820 
6,820 
7,130 
7,130 
7,130 

7,130 
7^130 
7,130 
7,130 
7,130 

4,980 
4,850 
4,720 
4,720 
4,570 

4,430 
4,280 
4  140 
3,990 
3,840 

3,700 
3,700 
3,690 
3,470 
3,360 

2,270 
2,270 
2,190 
2,100 
2,070 

2,060 
2,020 
1,980 
1,920 
1,870 

1,840 
1,800 
1,770 
1,800 
1,800 

16.... 
17.... 
18 

1,120 
1,110 

1,050 
1,090 
1,140 
1,180 
1,240 

1,290 
1,350 
1,400 
1,460 
1,530 

1,690 
1,610 
1,750 
1,800 
1,800 
1,810 

2,630 
2,940 
3,250 
3,550 
3,860 

4,160 
4,470 
4,770 
5,080 
5,390 

5,620 
5,800 
6,950 
6,090 
6,240 

6,980 
6,820 
6,820 
6,680 
6,680 

6,630 
6,380 
6,380 
6,240 
6;  090 

6,950 
6,800 
5,660 
6,520 
6,390 
5,250 

3,240 
3,140 
3,140 
3,030 
2,930 

2,930 

2,820 
2,730 
2,630 
2,630 

2,640 
2,540 
2,440 
2,440 
2,360 
2,270 

1,780 

2.. 

1,750 

3 

1  730 

4 

19 

1  700 

5 

20 

1,680 

i 

21 

1,650 

22.... 

1,630 

'  8.. 

23 

1,600 

9.. 

24.... 

1,590 

10. 

1,180 

1,180 
1,180 
1,170 
1140 
1,130 

*"'876* 
918 
962 

1,000 

25 

1,560 

11 

26 

1,520 

12. 

27 

1.490 

13.. 

28.... 

1,470 

14. 

29 

1,420 

15 

30.... 

1,430 

31 

....... 

Note.— Discharge  Interpolated  May  13-18, 20-25,  May  3(>-June  1,  June  17-24,  Aug.  5-10,  and  Sept.  16-21. 
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Monthly  dUcharge  of  TelUmtUme  River  near  Canyon  Hotel,  YelUnutone  National  Park, 
for  the  year  ending  Sept.  SO,  1917. 


Month. 


October  10-17 
May  12-31.... 

June 

July 

AUffOSt. 

September... 


Discharge  in  seocmd-feet. 


Maximoxn*  lOnimnm.     Mean. 


1,180 
1,810 
6,M0 
7,130 
4,080 
3,270 


1,110 
875 
1,750 
5,250 
2,270 
1,420 


1,150 
1,340 
8,350 
6,540 
3,430 
1,790 


Run-off  in 
aer»4ett. 


18,300 
53,300 
190,000 
403,000 
210,000 
107,000 


YXIX0W8T0VS  BI7XR  AT  OO&WIH  SP&nroS,  MOVT. 

Location. — In  NE.  i  sec.  30,  T.  8  S.,  R.  8  E.,  at  highway  bridge  in  canyon  at  Corwin 
Springs,  in  Park  County,  8  miles  below  Gardiner,  northern  entrance  to  Ydlow- 
stone  National  Park. 

Drainage  area. — ^2,630  square  miles. 

Records  available. — September  2,  1910,  to  September  30,  1917. 

Gaoe. — Chain  gage  listened  to  floor  of  highway  bridge  on  downstream  side  near  rig^t 
bank.  Before  October  25,  1911,  staff  gage  set  to  same  datum  and  ^ustened  to 
pile  beside  concrete  abutment  on  right  bank.  Gage  read  by  Mrs.  C.  H.  Wilks 
and  Birs.  Lena  Bassett. 

Discharge  measurements. — ^Made  from  downstream  side  of  highway  bridge. 

Channel  and  control. — ^Bed  of  stream  composed  of  small  rocks.  Current  swift  at 
all  stages;  no  definite  control  visible  but  has  not  shifted  since  station  was  estab- 
lished.   Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  9.6  feet  June  25 
(discharge,  20,200  second-feet);  minimum  stage  recorded,  0.7  foot  February  9 
(discharge,  870  second -feet). 

1910-1917:  Maximum  stage  recorded,  10.2  feet  June  13,  1911  (discharge,  22,800 
second-feet);  minimum  stage  recorded,  0.6  foot  January  1,  1916  (discharge,  S90 
second-feet). 

Ice. — On  account  of  missing  gage  readings  and  severe  ice  conditions  for  short  x>eiiod, 
the  flow  for  the  months  of  December  and  January  was  not  computed ;  February  18 
and  19  was  estimated  on  account  of  anchor  ice  at  970  second-feet. 

Diversions. — No  water  diverted  from  the  Yellowstone  above  station. 

Regulation.— Yellowstone  Lake  furnishes  a  natural  but  imcontroUed  regulation. 

Accuracy. — Stage-dischaige  relation  permanent  since  station  was  establidied,  except 
during  ice-affected  periods.  Rating  curve  well  defined  between  1,000  and  18,300 
second-feet  Gage  read  to  half-tenths  once  daily.  Gage  not  read  on  October  17, 
December  10-14,  December  27  to  January  5,  January  18-24.  Daily  diadiaige 
ascertained  by  applying  gage  height  to  rating  table,  except  October  17,  when 
discharge  was  interpolated,  and  February  18-19,  when  discharge  was  ebtimated 
on  account  of  ice.  Records  for  open  channel  are  good.  There  may  have  been 
slight  ice  effect  during  November  and  February,  and  records  for  these  months 
may  be  slightly  high. 

No  discharge  measurements  were  made  at  this  station  during  the  year. 
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Dails  dMujorge^  in  Hcondrfut,  of  TeUowtUme  River  at  Cortoin  Springs ,  Mont.,  for  the 
year  ending  Sept,  SO,  1917, 


i>»y. 


Oct. 


Nov. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I. 
2. 
3. 
4. 
5. 

6. 
7. 

H. 
9. 
H). 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
U. 
19. 
30. 

a. 

22.. 
28. 
».. 

35.. 

35.. 

r.. 

21.. 
9.. 
3D.. 
II.. 


2,t80 
2,230 
2,230 
2,010 
2,010 

2,010 
2,060 
2,060 
2,010 
2,010 

2,  mo 

1,900 
1,860 
1,800 
1,860 

1,900 
1,830 
1,750 
1,700 
1,600 

1,660 
1,700 
1,660 
1,700 
1,700 

1,700 
1,760 
1,700 
1,700 
1,700 
1,6S0 


1,500 
1,450 
1,600 
1,600 
1,600 

1,550 
1,500 
1,400 
1,500 
1,400 

1,360 
1,140 
1,070 
1,260 
1,500 

1,700 
1,500 
1,400 
1,810 
1,260 

1,220 
1,180 
1,260 
1,220 
1,180 

1,220 
1,260 
1,310 
1,260 
1,260 


1,070 

1,010 

1,040 

960 

985 

960 
035 
910 
870 
890 

910 
890 
910 
960 
965 

985 
985 
970 
970 
960 

985 
965 
960 
965 
1,000 

085 
965 
965 


935 

960 

960 

1,010 

1,010 

1,010 
1,010 
1,010 
1,010 
1,010 

1,040 
1,070 
1,070 
1,070 
1,070 

1,080 
1,080 
1,060 
1,100 
1,160 

1,180 
1,100 
1,140 
1,140 
1,140 

1,140 
1,100 
1,140 
1,260 
1,360 
1,360 


1,230 
1,»0 
1,320 
1,220 
1,240 

1,310 
1,240 
1,300 
1,360 
1,400 

1,450 
1,500 
1,500 
1,400 
1,360 

1,310 
1,360 
1,310 
1,810 
1,310 

1,310 
1,400 
1,500 
1,560 
1,650 

1,600 
1,600 
1,400 
1,400 
1,400 


1,400 
1,450 
1,400 
1,400 
1,400 

1,450 
1,600 
1,650 
1,750 
1,960 

2,280 
2,680 
3,120 
3,080 
5,380 

7,220 
5,180 
4,980 
5,180 
5,910 

5,800 
5,590 
6,250 
7,220 
0,610 

6,970 
6,490 
7,220 
8,230 
7,720 
6,250 


5,700 
0,490 
6,020 
5,590 
5,280 

6,180 
5,500 
6,020 
8,900 
8,360 

8,230 
7,970 
7,270 
8,490 
10,700 

14,300 
17,700 
19,900 
18,600 
18,300 

18,800 
19,900 
18,500 
18,900 
20,200 

18,500 
it;  500 
18,000 
18,900 
19,300 


16,400 
16,400 
16,400 
16,600 
17,700 

17,400 
10,900 
17,100 
16,800 
15,800 

14,900 
14,400 
13,000 
12,800 
13,200 

11,000 
11,000 
11,000 
11,000 
10,700 

10,300 
9,870 
9,870 
9,500 
9,500 

8,760 
8,490 
8,230 
7,600 
7,220 
7,220 


6,970 
6,730 
6,490 
6,490 
6,490 

6,250 
5,800 
5,380 
5,380 
5,380 

5,180 
4,980 
4,980 
4,790 
4,600 

4,600 
4,600 
4,340 
4,240 
4,340 

3,900 
3,900 
3,900 
3,900 
31750 

3,470 
3;  400 
3,400 
3,400 
3,330 
3,330 


3,190 
3,060 
3,060 
3,060 
3,330 

3,190 
3,470 
3,060 
3,060 
3,060 

3,030 
3,860 
3,680 
3,800 
3,060 

3,060 
3,930 
3,800 
3,080 
3,660 

2,560 
3,500 
3,500 
3,680 
3,560 

3,560 
3,450 
3,560 
3,500 
3,500 


Monthhf  discbarge  of  Yellowstone  River  at  Corwin  Springs,  Mont.,  for  the  year  ending 

Sept,  50, 1917. 


MootlL 


Diaoharge  In  seoond-feet. 


Mazinuun. 


Minlmiun. 


Mean. 


Runmffin 
aore-feet. 


October.... 
Novembtf . 
ftbnmrj.. 
March..... 

r.:::::: 

Jane 

July 

Aogost 

September. 


3,230 
1,700 
1,070 
1,360 
1,650 
8,230 
20,200 
17,700 
6,970 
3,470 


1,600 
1,070 
870 
935 
1,220 
1,400 
5,180 
7,220 
3,330 
2,450 


1,860 
1,370 
965 
1,090 
1,380 
4,380 
12,800 
12,500 
4,750 
2,850 


114,000 
81,500 
53,600 
67,000 
82,100 
269,000 
762,000 
769,000 
292,000 
170,000 


TBLLOWSTOHZ  RIVB&  AT  nTTASB,  MOVT. 

Location.— In  NW.  J  sec.  36,  T.  18  N.,  R.  56  E.,  at  Lower  YellowBtone  diveraion 
dam  at  Intake,  in  Dawson  Ck>unty,  18  miles  below  Glendive. 

Drain AQB  abea. — Not  measured. 

RscoBOs  AVAiLABLB.— January  1,  1911,  to  September  30,  1917.  At  Glendive,  18 
iKiileB  above,  by  War  Department  and  Department  of  Agriculture  1893  to  1903, 
and  by  Geological  Survey,  August  1, 1903,  to  December  31, 1910. 

Gaok. — Chain  gage  on  north  abutment  of  dam  showing  depth  of  water  on  crest;  read 
by  Howard  Roby  and  Matt  Griebler,  employees  of  United  States  Reclamation 
Service.' 

DiacHABGS  MEAsuBBMENTs. — Made  from  bridge  at  Glendive. 


Digitized  by 


Google 


104 


SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


Channel  and  control. — Dam  forming  the  principal  control  is  a  rock  filled  timber 
crib  Btructure  on  pile  foundation,  completed  January  29,  1910;  700  feet  long; 
crosses  the  stream  at  right  angles  to  current,  and  raises  low-water  level  about  4  feet; 
specially  designed  to  resist  the  destructive  effects  of  ice  by  approach  on  a  slope 
of  3  to  1;  downstream  fece  is  ogee-shaped  and  protected  by  a  heavy  rock  apron. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  15  and  16  feet 
at  8  a.  m.  April  3  (stage-dischaige  relation  affected  by  ice  jam  2}  miles  below; 
dischaige  not  computed);  minimum  stage  recorded,  1.2  feet  November  15  (dis- 
charge, 4,040  second-feet).  A  lower  stage  may  have  occurred  during  frozen  period. 
1903-1917:  Maximum  stage,  open  channel  recorded,  10.1  feet  July  4,  1912  f  dis- 
charge, 112,000  second-feet);  minimum  stage  recorded,  0.9  foot  December  26-2S 
(discharge,  2,950  second-feet). 

IcB— Stage-dischaige  relation  seriously  affected  by  ice  January  1  to  April  3;  flow  not 
computed. 

Diversions. — The  Lower  Yellowstone  canal,  which  divers  water  to  irrigate  66,000 
acres  of  land,  heads  at  north  abutment  of  dam.  There  are  also  many  diversions 
on  the  tributaries  above  station. 

Reoulation. — ^Yellowstone  Lake  and  Shoshone  reservoir  form  the  only  important 
regulation  above,  and  control  only  a  small  part  of  the  flood  flow. 

Accuracy.— Stage^iischaige  relation  permanent,  except  as  affected  by  ice.  Rating 
curve  fairly  well  defined  by  dischaige  measurements  made  at  Glendive  and  ciir\'e 
of  relation  between  gage  heights  at  Glendive  and  at  Lower  Yellowstone  dam. 
Crage  read  to  tenths  twice  daily,  except  for  period  January  6  to  March  23  when 
they  are  estimated  from  hole  cut  in  ice  near  gage.  Daily  dischaige  ascertained 
by  applying  mean  daily  gage  height  to  rating  table.    Records  fair. 

No  dischaige  measurements  made  during  year. 

Daily  discharge^  in  second-feet ^  of  Yellowstone  River  at  Intake^  Mont,  ^  for  the  year  ending 

Sept,  SO,  1917, 


Day. 


Oct. 


Nov. 


Dec. 


Apr. 


May. 


Jane. 


July. 


Aog. 


Sept. 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
30 
31 


0,240 
6,240 
6,740 
6,740 
6,740 

6,740 
6,740 
6,740 
6,740 
6,740 

7,260 
7,260 
7,800 
7,800 
7,800 

7,260 
7,260 
7,800 
7,800 
7,800 

7,800 
7,800 
7,800 
7,800 
8,360 

8,360 
8,360 
8,360 
8,360 
8,360 
8,300 


7,800 
7,800 
7,800 
7,800 
7,260 

7,260 
7,260 
6,740 
6,740 
6,740 

6,740 
6,740 
4,860 
4,440 
4,040 

4,440 
4,860 
4,860 
4,860 
5,300 

0,740 
8,940 
8,940 
8,940 
8,360 

8,300 
8,360 

7,800 
7,800 
7,800 


7,260 
6,740 
6,740 
7,800 
6,740 

6,740 
5,760 
0,240 
6,740 
7,260 

6,740 
6,240 
6,240 
6,760 
6,760 

5,760 
4,860 
4,860 
5,300 
4,860 

4,860 
4,860 
4,860 
4,860 
4,440 

4,440 
4,440 
5.300 
5,300 
6,300 
5,300 


50,800 
36,800 

36,800 
35,600 
39,400 
33,100 
32,000 

29,600 
25,400 
21,400 
19,500 
18,600 

17,700 
16,800 
16,000 
14,400 
14,400 

13,600 
12,900 
11,500 
10,800 
11,500 

11,500 
12,200 
12,900 
12,900 
12,900 


18,600 
13,000 
14,400 
14,400 
14,400 

14,400 
15,200 
15,200 
16,000 
16,000 

16,000 
16,800 
16,800 
16,000 
16,800 

17,700 
21.400 
27,500 
35,600 
34,300 

34,300 
33,100 
39.400 
42,200 
40,800 

38,100 
42,200 
42,200 
45,000 
45,000 
47,900 


50,800 
53,800 
56,800 
47,900 
42,200 

47,900 
42,200 
36,800 
32,000 
30,800 

34,300 
39,400 
55,200 
59,800 
50,800 

45,000 
42,200 
42,200 
55.200 
70,000 

81,000 
91,400 
94,000 
91,400 
94,000 

94,000 
91,400 
91,400 
94,600 
89,700 


86,400 
84,800 
80,400 
81,000 
72,200 

60,100 
70,000 
72,200 
72,200 
73,800 

75,300 
75,300 
72,200 
69,100 
02,900 

55,200 
50,800 
45,000 
42,200 
39,400 

38,100 
36,800 
34,300 
33,100 
32.000 

32,000 
30,800 
29,600 
29,600 
27,500 
27,500 


25,400 
23,400 
21,400 
19,500 
17,700 

17,700 
10,000 
16,000 
14.400 
14,400 

13,000 
13,600 
12,900 
12,900 
12,200 

11,500 
11,500 
10,800 

io,aoo 

10,200 

10,200 
10,200 
10,200 
10,200 
10,200 

10,200 
10,200 
9,M0 
9,540 
9,540 
9,540 


9,540 
9,540 
9,540 
9,640 
9,540 

9.540 
9,540 
9,540 
9.540 

9,540 

9,540 

9,54D 
9,540 
10,200 
10,200 

10,200 

lo.aoo 

10.800 
11,500 
11,500 

1U50Q 

11,500 
11,500 
ll,5ft» 
10,200 

0.540 
9,540 
8.  WO 
8.940 
8,910 
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MtmUdy  diaduarge  of  THhwiUme  River  at  Intake^  Mont.,  far  the  year  ending  Sept,  SO, 

1917. 


MootiL 


Discharge  in  second-feet. 


MazUnmn.  IQnimiiin.    Moan 


Run-off  In 
acre-feet. 


October... 
Kovfmber 
December. 
Apr.  8-30. 

Jtme 

July 

Atigost, 


8,360 
8,940 
7,800 
50,800 
47,900 
94,600 
86,400 
25,400 
11,500 


6,240 
4,040 
4,440 
10,800 
13,600 
30,800 
27,500 
9,540 
8,940 


7,480 
6,880 
5,750 
21,500 
26,300 
61,900 
66,100 
13,400 
10,000 


460,000 

409,000 

364,000 

1,151,000 

1.620,000 

3,680,000 

3,390,000 

824,000 

695,000 


BIO  THEBXK  ORXXK  HXAB  bio  TDfBXB,  MOVT. 

Location. — In  SE.  J  aec.  5,  T.  2  N.,  R,  14  E.,  at  Webb's  ranch,  4  miles  below  junction 

of  forks  of  Big  l^ber  Creek  and  9  miles  northwest  of  Big  Timber,  in  Sweetgrass 

County. 
Drainagb  area.— Not  measured. 

Rboords  availablb.— April  13, 1912,  to  September  30, 1917. 
Gaob.— Chain  gage  on  left  bank  below  lower  bams,  and  about  one-eighth  of  a  mile 

belo^v  house  at  Webb's  ranch;  read  by  L.  E .  Webb  to  May  21.    This  was  destroyed 

by  high  water  and  on  August  8,  1917,  a  temporary  overhanging  chain  gage  was 

set  on  left  bank  opposite  sheep  sheds  and  500  feet  above  site  of  old  gage.    Read  by 

John  Kremper. 
Discharge  measurements.— Made  by  wading. 
Channel  and  control. — ^Bed  and  banks  are  of  gravel  and  boulders  and  are  subject 

to  change  at  each  high  stage. 
Extremes  of  discharoe. — Maximum  stage  recorded  during  year,  4.10  feet  May  12 

(discharge,  212  second-feet);  minimum  stage,  3.25  feet  October  5-7  and  November 

12  (discharge,  18  second-feet). 
1912-1917:  Maximum  stage  recorded,  4.8  feet  June  5,  1914  (discharge,  937 

second-feet);  minimum  stage,  2.65  feet  March  20, 1915  (discharge,  7  second-feet). 
Ice.— Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
DiyERsioNS.'— Numerous  Irrigating  ditches  divert  water  both  above  and  below  the 

gage. 

Regulation  . — ^None. 

AccuBACY. — Stage-discharge  relation  entirely  changed  by  high  water  of  June,  require 
ing  a  new  gage  location;  stage-dischaige  relation  unchanged  at  new  site  during 
period  of  record.  Rating  curves  fairly  well  defined.  Gage  read  to  half -tenths 
daily  to  May  21  and  twice  daily  August  8  to  September  30.  Daily  discharge  as- 
certained by  applying  mean  daily  gage  height  to  rating  tables  except  for  October  1, 
interpolated.    Records  fair. 

Dwharge  measuremints  of  Big  Timber  Creek  near  Big  Timber ,  Mnnt.,  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Made  by- 

Oace 
height. 

DI9. 
charge. 

Oct     2 

C.  8.  Hddel 

FttL 
3.35 
2.46 

'"■t-i 

Aug.    8 

w.  A.  i^inh. . 

80 

Digitized  by 


Google 


106 


SUBFACE  WATBB  SUPPLY,  1917,  PABT  VL 


Daily  discharge,  in  second-feet,  of  Big  Timber  Creek  near  Big  Timber,  Mont.,  for  the  year 

endmg'Sept,  SO,  1917, 


Day. 

Oct. 

Nov. 

Apr. 

Miy. 

Aug. 

flept 

©•y. 

Oct. 

Not. 

Apr. 

MV. 

Aug. 

BH*. 

1 

20 
29 
29 
23 
18 

18 
....18 

23 
29 
29 
29 
29 

23 
23 
23 
23 
23 

23 

18 

08 

78 
100 
88 
88 

100 
112 
112 
140 
173 

192 
212 

""so* 

80 
80 

74 
74 
80 
74 
87 

37 
34 
28 
31 
40 

34 
31 
34 
37 
34 

28 
31 
34 
67 
67 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

28.... 
27.... 
28.... 
29.... 
30.... 
31.... 

35 
35 
35 
29 
29 

29 
29 
29 

23 
23 

29 
29 
29 
29 
29 
23 

67 
80 
70 
74 
74 

62 
62 
44 
40 
44 

44 

40 
44 
40 
44 
44 

40 

2 

34 

3 

40 

4 

34 

5 

50 

78 

34 

0 

40 

7 

60 
78 
88 

112 

88 

78 
68 
68 
68 

34 

8.... 
9.... 
10.... 

n.... 

12.... 
13 

29 
23 
23 

29 
29 
29 
35 
35 

34 

«2 

40 

37 
40 
40 

14 

37 

16 

34 

Monthly  discharge  of  Big  Timber  Creek  near  Big  Timber,  Mont,,  for  the  year  ending 

Sept.  SO,  1917. 


Mooth. 


Discharge  in  seooDd-feet. 

ICazlnmni . 

ifinin^iim. 

Mean. 

85 

18 

27.6 

20 

18 

M.6 

112 

60 

77.6 

87 

40 

62.6 

67 

28 

37.2 

RmFoSin 
acre4eet. 


October 

November  1-12. 

April  22-30 

August  8-31 

September 


1,160 
5M 

1,380 

2,210 


8WZBTOBAS8  OBXXX  ABOYB  XBLVZZXB.  MOVT. 

Location.— About  in  middle  of  sec.  27,  T.  5  N.,  R.  13  E.,  on  T.  Sw  Lavold's  randi,  9 
miles  northwest  of  Melville,  in  Sweet  Grass  County. 

Drainage  arba. — About  63  square  miles  (measured  on  topographic  map). 

Records  available.— August  21, 1913,  to  September  30, 1917;  May  5, 1907,  to  Decem- 
ber 31,  1912,  for  station  at  C.  M.  Reins's  ranch  in  SW.  i  sec  24,  T.  5  N.,  R.  12  E., 
17  miles  northwest  of  Melville.    No  diversions  or  tributaries  between  two  statiooB. 

Gage. — ^Vertical  staff  on  left  bank  three-fourths  of  a  mile  above  T.  S.  Lavold*s  h  use; 
read  by  T.  S.  Lavold. 

Discharge  measurements.— Made  by  wading  100  feet  above  gage  or  from  bridge 
near  observer's  house. 

Channel  and  control. — Stream  bed  of  gravel  and  boulders;  slightly  shifting. 
Banks  high;  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  during  year,  3.2  feet  June  10  (dischaige, 
1,260  second-feet)  nninimum  stage,  0.5  foot  November  13-14  (dischaige,  13  second- 
feet). 

1907-1912:  Maximum  stage  recorded  at  old  section,  5.15  feet  June  1,  1908  (dis- 
chaige, 1,490  second^feet);  minimum  stage,  1.42  feet  April  18-19, 1911,  and  Apiil 
23-30,  1912  (discharge,  8.6  second-feet). 

1913-1917:  Maximum  stage  recorded  at  present  site,  2.7  feet  Jime  4,  1914  (dis- 
diarge,  1,280  second-feet);  minimum  stage,  0.45  foot  April  29,  1915  (disdiarge,  11 
second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice.  Observations  discontinued 
during  winter. 
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DiTBBfiiOKs. — ^Two  small  ditches  divert  water  above  gage;  quantity  diverted  is  negli- 
gible. 

Reoxtlation. — None. 

Accuracy. — Stage-dischaige  relation  fairly  permanent.  Eating  curve  well  defined 
below  700  second-feet.  Gage  read  to  half-tenths  once  daily.  Dafly  discharge 
ascertained  by  applying  daily  gage  height  to  rating  table.    Records  good. 

Dwharge  fMoturemmts  ofSwettgnuB  Creek  above  MelvUle,  Mani.,  daring  the  year  ending 

Sept.  SO,  1917, 


Date. 

Made  by- 

hdSETt. 

charge. 

Oct.  2 

es.  Hflldd 

Feet, 
0.78 
1.35 

*-1^. 

Aug.  7 

W.  A.lAmb...  , 

128 

daH^  ditehargef  in  teamd-feet,  of  Sweetara$8  Creek  above  MelviUey  Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

87 
37 
87 
87 
87 

87 
37 
82 
82 
32 

82 
82 
82 
82 
82 

82 
82 
37 
87 
87 

37 
32 
32 
32 
82 

82 
27 
27 
27 
27 
27 

27 
27 
27 
27 
37 

37 
23 
23 
23 
23 

23 
19 
13 
13 
19 

19 
27 
27 
19 
19 

19 
23 
23 
23 
28 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 

19 
27 
19 
19 
19 

27 
27 
27 
37 
37 

87 
87 
80 
80 
80 

08 
100 
123 
210 
450 

390 
247 
210 
210 
840 

450 
290 
290 
340 
290 
247 

247 
210 
210 
210 
200 

247 
210 
210 
650 
1,360 

797 
450 
340 
247 
290 

723 
872 
650 
728 
723 

660 
797 
650 
650 
650 

797 
723 
650 
650 
578 

678 
578 
450 
450 
fill 

fill 
450 
511 
B78 
678 

511 
450 
893 
340 
290 

290 
290 
290 
347 
247 

347 
347 
347 
347 
347 

347 
210 
210 
210 
210 
210 

178 
178 
149 
149 
149 

178 
186 
136 
186 
123 

133 
133 
113 
100 
100 

100 
100 
100 
100 
90 

80 
72 
72 
72 
72 

72 
72 
72 
72 
72 
72 

80 

2 

80 

3 

80 

4.        

80 

5 

80 

6..        

80 

7 

80 

g 

80 

9 

68 

10 

68 

11 

63 

12. 

66 

Q 

66 

14 

66 

15 

66 

U 

TJ 

17 

72 

18 

•  73 

It 

63 

ao 

63 

21 

63 

2. 

63 

a 

63 

21..       

63 

2 

63 
68 

as 

27 

S 

9 

80 
80 

ao 

31 

MonUdy  ditcharge  of  Sweetgrass  Creek  above  Melville,  Mont.,  for  the  year  ending  Sept. 

30,  1917. 


Mooth. 


Discharge  in  second-feet. 


Maximum.  MlniT?»»in .     Mean. 


Run-off  in 
acre-feet. 


October 

November. . . 
December  1-^ 

jSy 

nmc 

hily 


87 

27 

27 

13 

19 

19 

450 

19 

1,260 

210 

678 

210 

178 

72 

80 

66 

33.0 
21.9 
19.0 

162. 

645. 

367. 

108. 
68.6 


2,030 

1,300 

339 

9,350 

82,400 

22,000 

6,640 

4,080 


Digitized  by 


Google 


108  SURFACE  WATER  SUPPLY,  1917,  PART  VI. 

SWXXTORASS  OBXBK  BSLOW  XBLVILIJE.  MOST. 

Location. — ^Near  middle  of  eoutli  line  of  see.  27,  T.  4  N.,  R.  15  E.,  at  Crum'e  ranch, 
a  quarter  of  a  mile  above  head  of  intake  canal  of  Big  Timber  Carey  project  and 
6  inilee  southeafit  of  Melville,  Sweet  Graas  Cotmty. 

Drainage  area. — 137  square  miles  (measured  on  topographic  maps). 

Records  available. — ^April  1,  1909,  to  November  10,  1916;  and  August  8  to  Sep- 
tember 30,  1917,  May  4,  1907,  to  April  1,  1909,  at  Adam's  ranch  2}  miles 
downstream. 

Gage. — Overhanging  chain  gage  on  left  bank  100  feet  west  of  Crum's  house;  read 
by  Swen  Johnson  October  1  to  November  10;  and  by  Chas.  E.  Crum  August  8 
to  September  30. 

Discharge  measurements. — ^Made  by  wading  or  from  highway  bridge  half  a  mile 
above  gage. 

Channel  and  coNtROL. — Stream  bed  of  clean  gravel;  bar  producing  riffle  300  feet 
around  a  bend  below  gage,  likely  to  shift.  Right  bank  low;  subject  to  ovcfflow 
during  high  stages;  left  bank  is  a  cut  bank  at  the  gage  and  not  overflowed  at  that 
point,  but  is  lower  and  may  be  subject  to  overflow  about  200  feet  below  gage. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year  1.97  feet  at  7.30 
a.  m.  August  9  (discharge,  95  second-feet);  minimum  stage  1.2  feet  October  1, 
2, 13,  and  14  (discharge  38  second-feet). 

1909-1917:  Maximum  stage  recorded,  4.2  feet  during  June  high  water,  as  esti- 
mated on  June  27, 1916,  from  high-water  marks  (discharge,  from  extension  of  rating 
table,  1,700  second-feet);  minimum  stage  recorded,  1  foot  August  23-25,  Sep- 
tember 2-4  and  6,  1913  (discharge,  10  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  no  record  for  ice  period. 

Diversions. — ^There  are  adjudicated  rights  from  Sweetgraas  Creek  amounting  to  over 
500  second-feet,  and  numerous  ditches  divert  water  both  above  and  below  sta- 
tion. The  intake  canal  of  the  Big  Timber  Carey  project,  which  will  cany  600 
second-feet,  diverts  into  two  connecting  storage  reservoirs,  one  of  6,000,  and  the 
other  12,000  acre-feet  capacity. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  changed  during  period  of  no  records  from  No- 
vember 11  to  August  7;  both  rating  curves  used  are  fairly  well  defined.  Gage 
read  to  half -tenths  once  daily  October  1  to  November  10, 1916;  and  to  hundredths 
twice  daily  after  August  7,  1917.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.    Records  fair. 

Discharge  meaauremenU  of  Sweetwater  Creek  below  Melville^  Mont,,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

bdgSt. 

Dfa- 

ChtffC. 

Oct.     2 

C.  S.  Heidel 

Feet. 

La 

l.W 

n. 

Aug-    8 

W-  A    T^mh               ,    . 

9S 
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DaUy  ditcharge,  in  second-feety  of  8weetgr<u$  Creek  below  MdmUe^  Mont,^  for  the  year 
ending  Sept.  SO,  1917. 


Day. 

Oct 

Nov. 

Aug. 

Sept. 

Day. 

Oct. 

Nov. 

Aug. 

Sept. 

1 

38 
38 
48 

48 
48 

54 
'  48 
48 
64 
48 

43 
43 
38 
38 
43 

1 

48 
48 
43 
43 
43 

48 
48 
43 

48 
48 

85* 

90 

86 

83 
77 
76 
72 

67 

62 
62 
60 
62 
62 

62 
62 
62 
69 
59 

56 
53 
53 
73 
80 

16 

43 

48 
48 
64 

48 

43 

48 
43 

48 
48 

48 
48 
43 
48 
48 
48 

67 
65 
65 
69 
68 

64 
62 
63 
64 
50 

53 
55 
65 
53 
65 
62 

67 

2 

17 

62 

3 

18 

62 

4 

19 

62 

5 .   . 

20 

57 

6 

21 

57 

7 

22 

57 

8 

23 

59 

9 

24 

77 

10 

25 

67 

11 

26 

64 

12 

27 

64 

13 

2S 

62 

U.. 

29 

63 

15 

30 

69 

31 

Monthly  discharge  of  Sweetgrase  Creek  below  MdvUlet  Mont.y  for  the  year  ending  Sept. 

SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximnm. 

MfTiJnmin- 

Mean. 

acre-feet. 

Oct<*er 

64 

48 
90 
80 

38 
43 
50 
53 

46.0 
46.0 
66.5 
62.5 

2,830 

Novonberl-lO 

912 

August  8^1 

3,170 

f^4|>t4niber 

3,720 

PRYOR  CRKSK  AT  COBTnUT,  MOKT. 

Location. — ^lu  BE.  J  aec.  35,  T.  1 S.,  R.  27  E.,  on  Crow  Indian  Reeervation  at  Ck>buni, 

in  Yellowstone  County,  12  mllee  southwest  of  Billings  and  13  miles  above  mouth 

of  creek. 
Drain  AGE  area. — ^Not  measured. 

Records  availablr. — September  13, 1911,  to  September  30, 1917. 
Gaoe. — Overhanging  chain  gage  on  left  bank,  opposite  observer's  house;  read  by 

Harry  Foster. 
Debchaboe  measurements. — ^Made  by  wading. 
Channel  and  control. — ^Bed  of  stream  gravel  and  clay.    Principal  control  is  gravel 

bar  which  forms  a  riffle  at  low  stages  about  300  feet  below  gage;  at  a  medium 

stage  the  riffle  disappears  and  no  well  defined  control  exists.    Both  banks  high 

and  not  subject  to  overflow  except  at  extreme  stages.    Current  at  gage  is  sluggish 

at  low  stages  but  of  medium  velocity  at  high  stages. 
Extremes  of  discharoe. — ^Maximum  stage  recorded  during  year,  10.44  feet  at  7  p.  m. 

June  5  (discharge,  750  second-feet);  minimum  stage  recorded,  4.1  feet  August  25 

aod  30,  September  4  (discharge,  20  second-feet). 
1911-1917:  Maximum  stage  recorded,  that  of  Jime  5, 1917;  miniTnuin  stage,  3.6 

feet  September  1, 1913  (discharge,  6  second-feet). 
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IcB. — Stage-discharge  relation  serioualy  affected  by  ice;  observationfl  diacontiinied 
during  winter. 

Diversions. — Water  sufficient  to  irrigate  approximately  1,000  aeres  near  Pryor  is 
diverted  about  30  miles  above  Ck>bum. 

Rboulatiok  . — ^None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  shift  in  contzol  and 
by  ice.  Eating  curve  used  October  1  to  November  20  and  April  8  to  June  8  well 
defined  between  14  and  282  second-feet;  curve  used  June  19  to  August  31  fairly 
well  defined ;  shifting-control  method  used  June  9-18  and  September  1-30.  Gage 
read  to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.    Records  good. 

Discharge  measurements  ofPryor  Creek  at  Cohurn,  Mont.,  during  the  year  ending  Sept. 

SO,  1917, 


[Made  by  W.  A.  Lamb.) 

Date. 

hS^t. 

Pto- 

clitfge. 

Dec.  5 

FeeU 
•4.50 
5.90 
4.SS 

'^ti 

June  23 

156 

Aug. » 

S7.S 

o  stage  discharge  relation  affected  by  ioe. 

Daily  dischargey  in  second-feet,  ofPryor  Crtek  at  Cobum,  Mont,,  for  the  year  ending  Sept. 

SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aa«. 

Sept 

1 

40 
40 
44 
49 
49 

49 
58 
58 
58 
58 

58 
58 
49 
49 
49 

49 
49 
49 
49 
99 

110 
110 
88 
58 
58 

66 
58 
58 
58 
58 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 

*  '894' 
872 
842 

852 
438 
332 
292 
273 

255 
273 
278 
255 
255 

255 
229 

219 
199 
179 

179 
189 
199 
199 
199 

190 
179 
179 
179 
179 

416 
486 
416 
292 
288 

199 
189 
179 
179 
199 

219 
209 
219 
200 
^19 

209 
199 
199 
199 
288 

273 
209 
199 
199 
802 
510 

685 
600 
8S2 
812 

718 

687 
406 
822 
292 
282 

282 
273 
264 
229 
209 

190 
255 
208 

186 
175 

169 
175 
167 
151 
188 

119 
126 
112 
112 
112 

88 
66 
66 
66 

60 

60 
66 
66 
56 
66 

41 
46 
41 
87 
87 

88 

87 
87 
87 
80 

26 
80 
30 
80 
30 

26 
80 
80 
80 
30 
30 

87 
87 
87 
87 
88 

87 
87 
87 
87 

88 

87 
87 
87 
87 

88 

tt 

V> 

80 
26 

23 
23 
23 
23 

20 

23 
23 
23 
23 
20 
23 

22 

2 

22 

3 

S 

4 

30 

5 

34 

6 

35 

7 

» 

8 

% 

9 

21 

10 

2B 

11 

9 

12 

9 

13 

1$ 

14 

a 

15 

3 

16 

68 

17 

68 

18 

9^ 

19 

47 

20 

« 

21 

49 

22 

» 

28 

BR 

24 

m 

25 

m 

26 

m 

27 

-  V 

28 

K 

29 

e 

30 

s 

31 
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Mcnthly  diadiarge  of  Pryor  Creek  at  Cohum,  MotU.^  for  the  year  ending  Sept,  SO,  1917. 


Month. 

Discharge  In  aeoond-feet. 

Run-oiffiii 

HflnlmnTn. 

Mean. 

acre-feet. 

October 

110 
40 
438 
510 
713 
88 
87 
68 

40 
40 
170 
170 
113 
36 
90 
20 

58.8 
40.0 

267 

243 

274 
43.4 
80.6 
43.5 

3,630 
1,170 
13,200 
14,000 
16,300 
2,670 
1,880 
2,600 

November  1-12 

April  MO ;.;!!;;;.!:!!!;.;.;.;:!.'.!;.!!!.; 

May 

jmi...:    

July '..v.'.".'\ : ! 

Aorast 

BeSwnber 

Wnn>  BIVX&  AT  KXVZ&TOV,  WYO. 

Location.— In  aec.  2,  T.  1  8.,  R.  4  E.,  at  highway  bridge  three-fourths  of  a  mile  east 
of  Riverton,  in  Fremont  (bounty.    Popo  Agio  River  enters  three-fourths  of  a 
mile  below. 
Drainage  abba.— 2,320  square  mike  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  available  .—May  15, 1911,  to  October  31, 1912;  April  1, 1915,  to  September 
30,  1917.    From  May  14,  1906,  to  November  1,  1908,  a  station  was  maintained 
at  Walker's  ferry  about  1  mile  above  present  station.    No  streams  enter  between 
the  ffltes;  records  directly  comparable. 
Gage.— Priez  water-stage  recorder  installed  April  4,  1917;  referred  to  chain  gage  on 
downstream  aide  of  first  pier  bent  from  left.    This  chain  gage  used  previous  to 
installation  of  recorder. 
DiscHABOB  HEASUBEMENTS. — ^Mado  from  bridge. 

Channel  and  control. — Channel  composed  of  sand  and  gravel;  hi^  water  during 
1917  formed  large  sand  bar  just  below  gage  completely  changing  the  control. 
Rig^it  bank  will  overflow  at  extreme  hig^  water. 
Extebmes  Of  DI8CHABGE  .—Maximum  stage  recorded  during  year  10.9  feet  at  7.30 
a.  m.  July  1  (discharge,  9,530  second-feet);  minimum  dischaige  occurs  during 
winter. 
Ice.— Stage-dischaige  relation  seriously  affected  by  ice. 

DiVEBsioNs. — ^Water  is  diverted  from  Wind  River  and  its  tributaries  for  the  irriga- 
tion of  approximately  27,000  acres.    Under  the  Wyoming  law  of  1  second-foot 
f<Mr  70  acres,  this  would  require  386  second-feet. 
Regulation  . — None. 

AocuBACT. — Stage-dischaige  relation  shifted  seriously  during  high  water  of  1917; 
affected  by  ice  during  winter.  Rating  curve  used  October  1  to  July  31  well 
defined  between  300  and  8,000  second-feet;  and  curve  used  August  1  to  Septem- 
ber 30  fairly  well  defined  between  400  and  3,000  second-feet.  Gage  read  to 
quarter-tenths  October  1  to  November  11.  Operation  of  the  water-stage  recorder 
was  satisfactory  April  4  to  September  30.  Daily  dischaige  ascertained  by  apply- 
ing to  the  rating  table  mean  daily  gage  height  determined  from  two  daily  gage 
readings  and  by  inspecting  the  gage-height  graph.  Records  excellent,  except 
for  periods  June  20  to  August  15  when  they  are  fair,  and  August  16  to  September 
30  when  they  are  good. 

DMiarge  meatwrements  of  Wind  River  at  Riverton,  Wyo.,  during  the  year  ending 

Sept.  SO,  1917. 


Bate. 

Made  by— 

he^t. 

Bte- 
charge. 

Date. 

Made  by- 

he^t. 

Dis- 
charge. 

Oct.    6 

H.K.  Smith 

Feet. 
4.88 
4.52 
4.45 

303 

381 

July    6 
Sept.  14 

F.V.Hodges 

Feet. 

las 

7^30 

aec.{t. 
0.810 

Z  i 

P.V.Hodges. 

.    ..do. 

006 

do. 
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Daily  digcharge,  in  second-feet,  of  Wind  River  at  RioerUm,  TTyo.,  far  the  year  ending 

Sept.  SO,  1917. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Oct. 


478 
478 
478 
540 
586 

562 

562 
610 
586 
562 

562 
586 
586 
586 
586 

586 
562 
586 
610 
562 

518 
564 
610 
540 
540 

562 
586 
586 
586 
518 
518 


Nov. 


496 
540 
459 
498 
478 

440 
387 
494 
404 
404 

440 


Apr. 


404 
450 

498 
518 
518 
562 
692 

586 

478 
498 
478 
496 

459 
422 
422 
404 
387 

387 
478 
562 
562 
610 

610 
692 
540 
498 
459 


May. 


422 
422 
422 
887 
422 

440 
422 
478 
450 
450 

640 

753 
1,010 
1,300 
2,090 

2,640 
2,880 
2,090 
2,140 
2,670 

2,640 
2,200 
2,090 
1,980 
1,930 

1,980 
1,930 
1,740 
1,830 
2,090 
2,040 


June. 


July. 


9,000 
7,540 
7,120 
7,120 
8.420 

8,640 
8,420 
8,200 
8,200 
7,540 

7,120 
6,500 
5,910 
7,540 
4,980 

4,620 
4,450 
4,450 
4,450 
4,620 

4,620 
4,450 
4,260 
4,450 
4,260 

4,090 
3,920 
3,920 
3,990 
3,760 
3,290 


Aug.      Sept. 


2,870 
2,740 
2,420 
2,180 
2,120 

2,180 
2,010 
1,850 
1,700 
1,600 

1,550 
1,600 
1,600 
1,550 
1,550 

1,560 
1,500 
1,460 
1,550 
1,550 

1,460 
1,460 
1,460 
1,410 
1,300 

1,360 
1,460 
1,650 
1,560 
1,410 
1.320 


1.2W 
1,230 
1,1» 
1,110 
1,U0 

1,19D 
1,2H) 
1,410 
1,360 
1,330 

1,190 

1,110 

1,010 

965 

1,000 

1,000 
980 
806 

800 
828 

79S 
796 
796 
796 
860 

930 
930 
838 
762 

762 


Note.— July  6-31,  discharge  compnted  by  the  shlfting^oantrol  method. 
Monthly  discharge  of  Wind  River  at  Riverton,  Wyo.yfor  the  year  ending  Sept,  SO,  1917. 


Month. 


Discharge  in  second-feet. 


Maximum.  M'it?i"m"<.     Mean. 


October 610 

November  1-11 540 

April  4-30 602 

May I  2,640 

June '  8,860 

July I  9,080 

August 2,870 

September 1,410 


478 

387 

887 

887 

1,420 

3,290 

1,320 

762 


561 
450 
507 
1,430 
4,970 
5,800 
1,710 
1,020 


Run-otfin 
aere-fect. 


34,500 
9,8» 

27,200 

87,900 
296,000 
857,000 
105.000 

60.790 


BIO  HORir  RIVER  AT  THERKOPOLIS,  WYO. 

Location.— In  sec.  36,  T.  43  N.,  R.  95  W.,  at  highway  bridge  between  Thennopolis 

and  Hot  Springs,  Hot  Springs  County.    Nearest  tributary,  Buffalo  Creek,  entere 

3  miles  upstream. 
Drainage  area. — 8,080  square  miles  (measured  on  base  map  of  Wyoming;  Bcale, 

1:500,000). 
Records  available.— -May  28, 1900,  to  December  31, 1905;  June  30, 1910,  to  October 

7,  1912;  April  1,  1915,  to  September  30,  1917.    State  engineer  maintained  statkm 

at  this  point  during  1913  and  1914. 
Gage. — Chain  gage  on  downstream  handrail  on  bridge,  installed  May  4,  1916,  at 

datum  1  foot  lower  than  staff  gage  used  previously;  read  by  Mra.  H.  E.  Hbldrege 

and  ^liss  Florence  Erlos. 
Discharge  measurements. — ^Made  from  twonspan  bridge. 
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Channel  and  contbol. — Channel  composed  of  coarse  gravel  and  small  boulders. 

Control  a  short  distance  below  gage;  practically  permanent.    High-water  control 

is  vertical  walls  of  canyon  entrance  half  a  mile  downstream.    Banks  high  and  not 

subject  to  overflow. 
Extremes  of  distance. — Maximum  stage  recorded  during  year,  13.4  feet  at  7  p.  m. 

June  34,  and  6  p.  m.  June  27  (discharge,  19,400  second-feet);  minimum  discharge 

occurs  during  winter. 
Ice. — Stage-discharge  relation  affected  by  ice.    Records  discontinued  during  winter. 
Diversions. — ^Prior  to  December  31, 1916,  there  were  adjudications  of  41  second-feet 

from  Big  Horn  River  above  station  and  202  second-feet  below.    In  addition 

there  is  an  adjudicated  diversion  of  366  second-feet  for  power  above  station. 
Regulation. — None. 
AocuRACT% — Stage-discharge  practically  permanent;  affected  by  ice  during  winter. 

Bating  curve  well  defined  between  800  and  17,000  second-feet.    Gage  read  to 

quarter-tenths  twice  daily.    Daily  discharge  ascertained  by  applying  the  mean 

daily  gage  height  to  rating  table.    Records  excellent. 

Discharge  measuremenU  of  Big  Horn  River  at  ThermopoHsy  Wyo.,  during  the  year  ending 

SepL  SO,  1917. 
[Made  by  P.  V.  Hodges]. 


Date. 


Dis- 
charge. 


Iby7.. 
Fulyl.. 
3ept.IS 


UaUy  (^charge,  in  second-feet,  of  Big  Horn  River  at  Thermopolis,  Wyo.,  for  the  year 

ending  Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Dee. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1     

720 
760 
800 
800 
800 

800 
845 
800 
890 
890 

890 
936 
935 
035 
890 

035 
980 
980 
960 
1,030 

1,030 
1,030 
1,080 
1,030 
980 

980 
960 
935 
035 
935 
935 

890 
890 
890 
890 
800 

800 
760 
660 
650 
590 

590 
535 
423 
405 
405 

390 
462 
535 
720 
890 

935 
800 
760 
590 
650 

620 
590 
562 
635 
535 

610 
535 
562 
590 
650 

650 
720 
650 
635 
423 

375 
423 
350 



""562" 
662 

662 
636 
690 
600 
620 

685 
690 
690 
685 
720 

650 

685 

720 

1,060 

1,280 

2,200 

1,740 

1,080 

650 

980 

935 

1,080 
1,030 
1,230 
1,130 
1,080 

1,230 
1,230 
1,500 
1,280 
1,180 

1,230 

1,130 

980 

890 

845 

890 

980 

1,060 

1,130 

1,280 

1,500 
1,390 
1,500 
1,390 
1,130 

1,280 
980 
890 
935 
935 

980 
1,030 
1,080 
1,080 
1,060 

1,030 
1,080 
1,390 
1,880 
2,360 

3,620 
4,340 
4,180 
4,020 
4,610 

6,500 
6,000 
4.680 
4,680 
4,840 

4,840 
4,840 
4,510 
4,180 
3,680 
3,520 

3,520 
8,360 
8,360 
8,520 
3,520 

3,520 
3,360 
3,360 
8,520 
4,510 

6,820 
8,140 
7,480 
6,830 
6,400 

8,140 
8,140 
10,600 
13,100 
16,100 

17,400 
17,900 
18,200 
19,400 
19,000 

19,000 
19,400 
18,600 
17,700 
17,000 

16,900 
16,700 
15,700 
14.400 
12,400 

13,100 
13,700 
14,100 
13,700 
13,700 

13,600 
11,400 
10,400 
10,100 
9,300 

8,300 
7,810 
7,640 
7,160 
6,160 

6,160 
6,000 
6.000 
6,830 
5,830 

6,830 
6,660 
5,660 
6,340 
6,340 
5,340 

6,170 
4,340 
3,850 
8,620 
3,020 

2,660 
2,860 
2,530 
2,530 
2,360 

2,360 
2,200 
2,040 
1,880 
1,880 

1,880 
2,040 
2,040 
2,860 
2,360 

2,200 
2,040 
1,880 
1,880 
1,880 

1,740 
1,880 
1,880 
2,530 
2,360 
2,040 

1,880 
1,740 

1,740 

1,880 

1,880 
1,880 

1,880 
1,880 
1,880 

l!880 

1,880 

1,880 
1,740 
1,620 
1,600 

1,600 

5. 

7     

1,500 
l!390 

$ 

9        

1,390 

} 

1,280 

[                  

1,230 
1,230 
1,180 

I          

I                 

1   

1,180 

1,180 
1,280 

\            

r  

1,390 

c     

1,390 

)     

1,280 

^     

1,280 

18T043**— 20— W8P  456 8 
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MorUhly  diicharge  of  Big  Earn  River  (U  Thermopolii,  Wyo.,  /or  the  year  ending  8epL 

30, 1917. 


Month. 


Diaehaigein  aeoood-feet. 


Mlnfmmn. 


BoD-afflii 


October 

Novomber. . . . 
December  1-13 
March  14-31... 

AprlL 

May 

June 

July 

August 

September 


1,090 

985 

720 

3,200 

1,740 

6,000 

19,400 

10,900 

5,170 

1,880 


720 

390 

350 

SS5 

650 

890 

3,360 

5,340 

1,740 

1,180 


019 

6SB 

536 

773 

1,160 

2,900 

10,300 

9,650 

2,460 

1,560 


56,500 

39,306 

U,80l 

37^600 

09,000 

178,000 

613,000 

568,000 

151,000 

92,800 


BXe  HORV  BXVXR  VEAK  HABDDT.  KOHT. 

Location.— In  SW.  i  sec.  13,  T.  1  S.,  R.  33  E.,  at  bridge  of  Chicago,  Burlingtxm  A 
Quincy  Railroad  on  Crow  Indian  Reservation,  half  a  mile  above  junction  of 
Big  Horn  and  Little  Horn  rivers,  2  miles  from  Hardin,  in  Big  Horn  Coon^. 

Drainage  area. — 20,700  square  miles. 

Records  available. — June  16,  1904,  to  September  30,  1917. 

Gaoe. — Chain  gage  attached  to  west  span,  upstream  side  of  railroad  bridge;  read 
by  H.  R.  Kean.  A  temporary  staff  gage  20  feet  farther  downstream  was  used 
October  11  to  November  22,  1913,  and  the  readings  reduced  to  datum  of  chain 
gage. 

Discharge  measurements. — Made  from  raUroad  brid^. 

Channel  and  control. — Stream  bed  gravel;  free  from  v^etation;  slightly  shifting. 
Banks  high  and  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.90  feet  June 
26  (discharge,  36,700  second-feet);  minimum  dischaige  recorded,  625  second-feet 
by  current-meter  measurement  January  25. 

1904^1917:  Maximum  stage  recorded,  9.8  feet  June  17,  1908  (discharge,  40,800 
second-feet);  minimum  discharge  recorded  that  of  January  15,  1917. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  December  9,  1916,  to  ISMtdi 
24,  1917. 

Diversions. — Water  is  diverted  a  few  miles  above  station,  by  a  private  irrigaUon 
company,  to  irrigate  land  on  west  side  of  river.  Water  is  also  diverted  from 
Shoshone  River  at  Corbett  dam,  Wyo.,  by  United  States  Reclamation  Service, 
and  many  private  ditches  divert  water  from  tributaries  above  station. 

Regulation. — Shoshone  reservoir  above  Cody  controls  flow  of  Shoshone  River,  an 
important  tributary  of  the  Big  Horn. 

Accuracy.— Stage-discharge  relation  affected  by  ice  and  by  shifting  control.  Ratii^ 
curve  used  October  1  to  December  8  ^drly  well  defined  between  3,020  and  14,500 
second-feet;  curve  used  March  25  to  July  1  well  defined  between  800  and  34,000 
second-feet;  July  6  to  September  30  well  defined  between  1,600  and  8,000 second- 
feet;  shifting  control  method  used  July  2-5.  Gage  read  to  half-tenths  once  daily. 
Daily  discharge  ascertained  by  appljring  daily  gage  height  to  rating  table.  Dis- 
charge December  9  to  March  24  determined  from  observer's  notes,  weather 
records,  and  six  discharge  measurements.  Records  good  for  open  flow;  only 
fair  for  winter. 


Digitized  by 


Google 


YBUJOWSSOm  BIVEB  BASIN'. 


115 


Dudharyc  wtmntnmenU 


of  Big  Horn  River  neat  Hardih,  MorU,,  during  the  year  ending 
Sept.  30, 1917. 


Mi. 

ll«leby- 

beSK. 

Dis- 
CuSfse. 

Dote. 

lCiideb]r- 

bd^. 

Bis- 
diarge. 

Dk.   1 

W.  A.  T^nnh 

Feet. 

•  Z.S8 

«fi.fl7 

•  5.12 

•  5.07 
as.  8a 

8te.4t. 
2,140 
1090 
«2S 
1,740 
2,040 

Kar.  16 
May  27 

Jane  22 
Aus.    9 

W.  A,  T^fcinK  

Feet. 

•  6.87 
4.87 
«.47 
5w25 

*?;1ii, 

9 

do 

A.  H.  Tattle 

....  do 

10, 100 

hL  15 

do 

»  33.200 

S.  t 

W  A.  T^ni^ 

do 

4,830 

te.   3 

do 

•  HI^B  dlKhrge  reltion  affected  by  Ice. 

*  Veioeity  deCermined  by  surftioe  metbod  aiqilylng  a  ooeffleieot  of  0.00  to  obtain  mean  velocity. 

JMf  dMnarge,  m  eeoond-feet,  of  Big  Horn  River  near  Hardin,  Mont.,  for  the  year 

ending  Sept.  SO,  1917. 


DV. 


Oct. 


Nor. 


Deo. 


Apr. 


May. 


June. 


July. 


Aug. 


8^. 


1..... 

3 

i.... 


i... 

7.... 
t... 

t.... 

a... 


n.... 
a.... 

a.... 
a.... 

8.... 

17.... 
II.... 


1,040 
2,010 
1,040 
2,140 
2,140 

1,M0 
2,140 
2,240 
2,100 
2,300 

2,840 
2,840 
2,240 

^JS 

2,140 
2,340 
2,340 
2,140 
2,340 

2,460 
2,360 
2,4fi0 
2,000 
2,780 

2,400 

J2S 
3,090 

2,870 

2,870 

2,500 


2,460 

^780 
2,340 
2,140 

2,210 
2,240 
1,940 
2,140 
2,140 

2,140 
1,040 
2,140 
1,010 
1,1^ 

1,500 
1,700 
1,040 
2,210 
2,340 

2,340 
2,240 
1^140 
2,040 
1,780 

2,140 
2,560 
2,240 
2,340 
2,240 


2,140 
2,140 
«2,H0 
2,240 
2,560 

2,340 
2,140 
1,850 


4,660 
5,560 
8,060 
12,400 
17,300 

17,300 
16,700 
18,600 
18,600 
18,000 
29,100 


18,600 
11,100 
9,200 
8,320 
6,720 

4,300 
4,300 
3,980 
4,300 
4,620 

4,780 
4,020 
3,830 
3,980 
3,980 

3,680 
4,140 
3,980 
3,380 
3,680 

3,380 
3,100 
2,720 
3,100 
3,240 

3,100 
3,680 
4,620 
4,400 
4,620 


4,300 
3,530 
2,840 
3,100 
3,100 

3,980 
3,680 
3,680 
3,240 
3,380 

3,380 
3,380 
3,240 
3,980 
4,020 

6,160 
8,320 
10,100 
10,600 
11,100 

10,600 
12,700 
12,500 
11,900 
10,600 

9,660 
10,100 
10,100 
10,100 
11,900 
11,900 


12,200 
10,100 
9,200 
8,320 
8,110 

11,100 
10,600 
10,100 
7,500 
8,110 

9,430 
11,900 
14,400 
13,600 
11,400 

10,900 
12,500 
12,200 
23,300 
29,100 

29,100 
82,100 
82,800 
33,000 
83,600 

36,700 
34,400 
33,200 
33,600 
33,600 


35,200 
82,200 
29,300 
26,500 
23,000 

23,000 
23,000 
22,300 
23,700 
23,700 

23,400 
22,000 
23,000 
20,700 
18,400 

17,800 
16,600 
14,300 
13,700 
13,200 

12,100 
11,900 
12,100 
12,100 
11,400 

11,100 
11,100 
9,890 
10,200 
9,680 
9,000 


8,330 
8,120 
7,480 
6,450 
6,260 

5,860 
5,120 
5,120 
5,120 
5,120 

4,260 
4,420 
4,100 
3,660 
3,800 

3,800 
3,390 
3,520 
3,530 
3,660 

3,520 
3,800 
3,800 
3,520 
3,800 

3,800 
3,530 
3,800 
3,660 
3,660 
3,390 


3,800 
3,060 
3,800 
3,050 
3,800 

3,620 
3,800 
3,800 
3,660 
3,260 

3,260 
3,390 
3,260 
3,530 
3,520 

3,260 

3,520 

3,520- 

3,530 

3,260 

3,520 
3,520 
3,000 
3,130 
3,130 

2,550 
2,600 
2,550 
2,550 
2,340 


Hon.— Diactaarge  estimated  because  of  ice  as  foBaws: 
Second-feet. 

5«-9-15 1,440  Feb.1-10... 

5«-lM8 1,100  Feb.  11-20. 

5Be.»-3i 1,020  Feb.  21-28. 

Ja.1-10 1,320  Mar.  1-10.. 

Jn.H-10 880  Mar.  11-20.. 

*o.a-3i 1,250 


Second-feet. 

1,840 

2,250 

1,580 

2,230 

2,240 
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Monthly  discharge  of  Big  Horn  Rvver  nearHixrdvn^  Mont.  ^  for  the  year  ending  Sept.  SOy  1917. 


Month. 


Discbarge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Ron-offio 
aore4eeit. 


October 

November. 
Decembo'.. 

January 

February. . 

March 

April 

May 

June 

JuJy 

August 

September. 


3,090 
3,070 


1,M0 
1,010 


29,100 
18,000 
12,700 
35,700 
35,200 
8,330 
3,050 


2,720 
2,840 
7,600 
9,000 
3,390 
2,340 


2,300 
2,130 
1,450 
1,160 
1,010 
0,820 
6,050 
7,150 
10,200 
18,200 
4,560 
3,340 


145,(D0 
127,000 
89,S0 

7D.no 

105,010 
419,000 
300,000 
440,000 
1,140,000 
1,120,000 
280,000* 
199,000 


The  year., 


30,700 


0,130 


4,410,000 


POPO  AOIB  &ZVB&  BELOW  A&APAEOB.  WTO.i 

Location.— In  sec.  23,  T.  1  S.,  R.  3  E.,  at  highway  bridge  half  a  mile  below  Arapahoe, 
Fremont  County.  Nearest  tributary,  Little  Wind  River,  enters  200  yards  above. 
Popo  Agie  River  joins  Wind  River  6  miles  below  to,  form  Big  Horn  River. 

Drainage  area. — 1,530  square  miles  (measured  on  base  map  of  Wyoming,  scale 

1:600,000). 

Records  available.— May  11, 1906,  to  November  27, 1909;  May  14,  1911,  to  October 
31,  1912;  April  1, 1916,  to  September  30,  1917. 

Gaoe. — Vertical  staff  on  downstream  side  of  first  pier  from  left  bank;  read  by  R.  H. 
Knox.  From  Jime  19  to  July  19,  1911,  a  temporary  gage  was  used  with  datum 
2.95  feet  higher;  during  1915,  a  temporary  gage  was  used  with  datum  0.55  foot 
higher.    All  readings  have  been  reduced  to  the  original  datum. 

Discharge  measurements. — Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand  and  gravel.  Control  slightly 
shifting  from  year  to  year.    Right  bank  will  be  overflowed  at  high  water. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  9.3  feet  for  several 
days  during  latter  part  of  June  from  high-water  mark  (discharge,  9,710  second- 
feet);  minimum  dischai^e  probably  occurs  during  winter. 

Diversions. — Between  this  station  and  that  on  Little  Wind  above  Arapahoe,  thae 
were  adjudicated  diversions  of  583  second-feet  from  the  Popo  Agie  and  its  tribu- 
taries, prior  to  December  31,  1916. 

Regulation. — None. 

Accuracy. — Stage-dischai^e  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  9  well  defined  between  100  and  400 
second-feet;  curve  used  April  1  to  September  30  well  defined  between  200  and 
6,000  second-feet  but  not  well  defined  above  6,000  second-feet.  Gage  read  to 
hundredths  twice  daUy.  Daily  dischai^ge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.  Records  excellent  up  to  6,000  second-feet;  above 
this  they  are  fair. 

Discharge  measurements  of  Popo  Agie  River  below  ArapahoCy  Wyo.y  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

.^t. 

Dis- 
charge. 

DO.. 

Made  by- 

he^. 

Dis- 
cbair- 

Oct.     6 

H.  K.Smith 

Feet, 
1.34 
1.77 

Sec.-ft. 
188 
344 

July    5 
Sept  15 

P.V.Hodges 

Fett, 
«.70 
l.» 

Sec-fL 
3  loo 

May     3 

P.V.Hodges 

do 

'w 

>  Formerly  known  as  Little  Wind  Biver  below  Arapahoei  Wya 
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Dmhf  diathargt,  in  $eeond'feet,  of  Popo  Agie  River  hehw  Arapahoe,  Wyo.y  for  the  year 

ending  Sept.  SO,  1917. 

Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

96 
101 
136 
156 
204 

204 
220 
340 
322 
303 

286 
2S6 
268 
268 
268 

2!>2 
262 
235 
268 
252 

286 
322 
322 
235 
268 

322 
322 
303 
303 
252 
235 

252 
235 
235 
235 
220 

220 
176 
164 
176 

282 
282 
282 
248 

248 

300 
265 
265 
300 
337 

356 
356 
356 
356 
356 

337 
300 
300 
282 
248 

248 
248 
300 
376 
396 

306 
463 
396 
356 
337 

318 
318 
356 
318 
337 

356 
463 
396 
356 
318 

318 
396 
510 
690 
990 

1,280 
1,280 
1,280 
1,280 
i;960 

2,260 
1,600 
1360 
1,360 
1,360 

2,060 
1,870 
1,520 
1,520 
1,600 
1,440 

1,290 
1,280 
1,360 
1,440 
1,520 

1,440 
1,600 
1,690 
2,360 
3)480 

3,480 
3,100 
2,460 
2,360 
2,870 

4,100 
5,290 
6,650 
8,520 
8,860 

8,860 
9,250 
9,710 
9,710 
9,500 

9,710 
8,800 
7,900 
7,000 
7,300 

7,100 
5,120 
4,610 
4,610 
5,120 

6,460 
5,120 
5,290 
4,960 
4,440 

4,100 
3,770 
3,480 
3,100 
2,760 

2,560 
2,560 
2,360 
2,360 
2,360 

2,160 
2,060 
1,780 
1,870 
1,780 

1,600 
1,440 
1,360 
1,440 
1,280 
1,130 

926 
804 
690 
584 

684 

684 

684 
610 
440 
896 

396 
396 
376 
376 
876 

866 

876 
376 
418 
440 

418 
396 
356 
337 
337 

300 
318 
610 
659 
559 
486 

4r6 

2 

440 

3 

396 

4 

3^6 

5 

3:6 

6 

396 

7 

463 

g 

610 

9 

510 

10 

463 

11 

440 

12 

440 

13 

418 

14 

396 

15 

376 

16 

396 

376 

18 

356 

19 

318 

20 

300 

21 

300 

22 

282 

23 

282 

24 

356 

25 

418 

2S 

418 

27 

418 

28 

376 

29 

356 

30 

318 

31 

Note.— June  22-July  2,  gace  could  not  be  read  on  account  of  high  water.    Maximum  stage  of  9.3  feet 
Irom  water  marks,  and  length  of  time  water  remained  at  this  stage  from  testimony  of  observer. 

Monthly  dMwrge  of  Popo  Agie  River  hehw  A  rapahoe,  Wyo.  Jor  the  year  ending  Sept.  30, 1917, 


Month. 


Discharge  in  second-feet. 


Maximum.  MjniimiTn.     Mean. 


October 

November  l-«. 

fc:::;;:: 

June 

July 

August 

September — 


340 

252 

463 

2,260 

9,710 

7,100 

926 

510 


96 
164 
248 
318 
1,280 
1,130 
300 
282 


254 

213 

319 

1,020 

5,100 

3,200 

473 


Run-off  in 
acre-feet. 


15,600 
3,800 
19,000 
62,700 
303,000 
197,000 
29,100 
23,300 


LITTLE  POPO  AOIB  BIVXS  AT  HTJDSOK,  WYO. 

Location.— About  sec.  12,  T.  2  S.,  R.  2  E.,  at  highway  bridge  three-eighths  of  a  mile 
southwest  of  Hudson,  Fremont  County.  No  tributary  between  station  and  mouth 
of  river,  half  a  mile  below. 

Drainage  area. — 346  square  miles  (measured  on  base  map  of  Wyoming;  scale,  1:500,000). 

Records  available.— August  26, 1907,  to  December  31, 1909;  June  19, 1911,  to  Octo- 
ber 31,  1912;  April  1,  1915,  to  September  30,  1917. 

Gage. — ^Vertical  staff  on  downstream  side  of  center  pier  of  bridge,  installed  August  25, 
1915,  at  datum  1  foot  higher  than  that  of  original  gage,  a  vertical  staff  attached 
to  right  abutment  and  used  from  August  26, 1907,  to  June  12,  1908;  Jime  13,  1908, 
chain  gage  was  installed  100  yards  downstream  from  bridge  and  at  a  new  datum; 
chain  gage  was  abandoned  July  24,  1912,  and  readings  were  resumed  on  the  origi- 
nal gage,  which  was  also  used  ^m  April  1  to  August  25, 1915.  Gage  read  by  Mrs. 
A.  C.  Ladd. 
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DiscHAROB  MEASURSMBNTB. — Made  from  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel  washed  in  from  new 
channel  cut  above  station  during  winter  of  1915.  Control  is  at  gage;  pennaneat 
during  1917. 

Extremes  of  discharge. — Maximuin  stage  recorded  during  year,  6.6  for  about  one 
week,  June  19-26,  as  determined  by  leveling  to  high-wat^  marks  (disdiaige, 
1,490  second-feet);  minimnm  discharge  occurs  during  wint^. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observationB  discontiQUsd 
during  winter. 

Diversions. — ^Prior  to  December  31,  1916,  adjudicated  diversions  from  Little  Pope 
above  the  station  amounted  to  50  second-feet. 

Regulation  . — ^None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  between  40  and  800  second-feet  but  poorly 
defined  above  800  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  dis- 
charge ascertained  by  applying  mean  daUy  gage  height  to  rating  table.  Recorda 
excellent  up  to  800  second-feet;  above  this  they  are  fair. 

Discharge  measurements  of  lAUU  Popo  Agie  River  at  HudsoUf  Wtfo.,  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Madeby- 

bSgPt. 

BIs- 
eharge. 

Bate. 

Madeby- 

hiiiyit. 

eb«i9. 

Oct.     7 

H.K.  Smith 

Feet, 
0.94 
1.60 

aecft. 
61 
123 

July    4 
8«pt.l5 

P.  V.Hodg«8       

Fmt. 
4.13 

.9B 

^*5 

May    3 

P.  V.Hodgw 

do 

M 

DaUy  disduarge,  in  second-feet,  of  LUtU  Popo  Agie  River  at  Hudson,  Wyo,,  for  tke  year 

ending  Sept.  SO,  1917. 


Day. 


Oct.   Nov.   Apr.   May.  June.  July.   Aug.   Sept 


1 
2 
S 
4, 
5 

7 
8. 
9 
10. 

11. 
13. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
24. 
35. 

30. 
37, 
38. 
39. 
30. 
81. 


84 
84 
79 
87 
84 

100 
80 

go 

118 
139 

154 
140 
103 
154 
133 

100 
90 

100 
94 

87 


100 
135 
154 
154 

130 
154 
135 
113 
100 


113 
100 
118 
100 
100 

100 
140 
118 
100 
94 

94 
118 
140 
304 
383 

370 
370 
325 
835 
491 


400 

S47 
870 
347 

053 
670 
400 
441 
441 
417 


847 
325 
347 
898 
441 

898 
417 
441 
517 


796 
850 

058 
697 
083 

760 

973 

1,230 

1,300 

1,400 

1,490 
1,490 
1,490 
1,490 
1,490 

1,390 
1,290 
1,230 
1,190 
1,190 


L160 
948 
798 
740 
760 

887 
760 
740 
740 
068 

548 
570 
491 
441 


870 
825 
809 
388 
388 

301 
dU 
383 
318 
190 

178 
154 
154 
103 
140 
139 


113 
100 
88 


77 
7S 
78 

70 

66 

78 

100 
100 
04 


04 
60 

04 
67 
73 
04 
61 

60 

•e 

88 
57 


65 
68 
68 

•4 
62 

15 

66 

61 
64 

67 

73 

60 
68 
66 
64 


Non.— June  19-26  gage  oould  not  be  read  on  account  of  high  water.   Maximum  stage  0.6  feet  tran 
water  marks,  and  continued  for  nearly  a  week,  according  to  statementa  by  c" 
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Monihbf  dMuxtqe  of  LUUe  Popo  Agie  River  at  Hudson,  Wyo,,  for  the  year  ending  Sept, 

SO,  1917. 


Month. 


October 

Norembtf  l-». 

r-::::::::: 

Jane 

July 

<^QgUSt. 

S«pt60iber 


Diacharge  in  second-feet. 


Mudminn.  Minimum.     Meani 


94 

46 

162 

653 

1,490 

1,160 

112 

74 


44 
42 
67 
94 
325 
139 
58 
57 


55.3 
44.9 

114 

289 

910 

458 
76.8 
64.8 


Run-off  in 
acre-foet. 


3,400 
802 

6,780 
17,800 
54,100 
28,200 

4,720 

3,860 


ZJTTLB  Wnn>  BIVSB  ABOVE  ARAPAHOE.  WYO. 

Location. — ^In  sec.  23,  T.  1  S.,  R.  3  E.,  at  railroad  bridge  opposite  Indian  subagency, 
a  quarter  of  a  mile  above  Arapahoe,  Fremont  County.  Little  Wind  River  enters 
Popo  Agie  River  a  quarter  of  a  mile  below  station. 

Drainaob  area. — 716  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  availablb.— May  14, 1911,  to  October  31, 1912;  April  1, 1915,  to  September 
30,  1917.  From  May  11,  1906,  to  December  17,  1909,  a  station  was  maintained 
a  diort  distance  above  present  one.    The  flow  at  the  two  points  is  comparable. 

Gaoe. — Chain  gage  on  upstream  side  of  railroad  bridge;  read  by  R.  H.  Knox. 

DiBCHAROE  MEASUREMENTS. — ^Mado  from  siuglc-spau  bridge. 

Channel  and  control. — Channel  composed  of  sand  and  gravel.  Control  a  short 
distance  downstream;  shifted  slightly  during  1917.  Banks  high  and  not  subject 
to  overflow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  ye&x,  6.25  feet,  morn- 
ings of  June  23,  24,  and  26  (discharge,  3,280  second-feet).  Records  discontinued 
during  winter,  when  minimum  discharge  probably  occurs. 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice;  records  discontinued  during 
winter. 

DivEBSiONS. — ^Water  is  diverted  from  Little  Wind  River  and  tributaries  for  the  irri- 
gation of  approximately  52,000  acres.  Under  the  Wyoming  law  of  1  second-foot 
for  70  acres,  this  would  require  742  second-feet. 

Reoxtlation. — ^None. 

Accuracy. — Stage-dischaige  relation  not  permanent;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  40  and  3,000  second-feet.  Crage  read  to 
hundredths  twice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily 
gage  height  to  rating  table,  except  for  i>eriods  April  8  to  May  31  and  July  16  to 
September  30,  when  discharge  was  computed  by  the  shifting-control  method. 
Records  good. 

DUcharge  measurements  of  Little  Wind  River  above  Arapahoe^  Wyo.,  during  the  year 

ending  Sept,  SO,  1917. 


Date. 

Made  by— 

Oase 
height. 

I>is. 
(Hierse. 

Date. 

Madeby- 

hei^t. 

Dis- 
charge. 

Oct     7 

H.K.  Smith 

Feei. 
2.00 
2.4« 

110 

July    6 
Sept.  15 

P.  V.  Hodges 

Feet. 
&.08 
2.W 

164 

Mfty    3 

P.  V.HodgM 

do 
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DaQy  dUeharge,  in  Hoond-ftet^  of  Litth  Wind  River  ahove  Arapahoe,  Wyo.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

2S 
34 
34 

SO 
39 

46 
46 
68 
74 
72 

72 
72 
72 
78 
84 

76 
74 
74 
81 
76 

84 
89 
90 
81 
89 

98 
92 
90 
86 
80 
74 

73 
72 
72 
72 
72 

72 
65 
59 
60 
64 

44 
54 
56 
44 

88* 

88 
90 

92 

86 
86 
86 
98 

107 
96 
92 
86 
81 

81 
80 
82 
96 
118 

118 
166 
136 
118 
110 

103 
103 
107 
101 
112 

123 
140 
164 
130 
114 

112 
145 
310 
818 

418 

530 
472 
472 
472 
730 

066 
502 
600 

472 
472 

660 
625 
600 

530 
560 
472 

390 
390 
418 
446 
800 

890 
418 
472 
625 
1,160 

1,080 
966 

840 
T66 

878 

1,260 
1,650 
2,100 
2,700 
?960 

JXS 
3,090 

^230 

?220 

8;090 

3,220 
2^960 
2,700 
2,580 
2,700 

2,640 
1^980 
1,870 
1,870 
i;980 

2,220 
2,220 
2,220 
1,980 

1,870 
1,870 
1  760 
1,640 
i;440 

1,260 
1,200 
i;260 
1260 
1,380 

1,060 
905 
956 
878 
840 

802 
730 
730 
730 
605 
625 

500 

418 
318 
373 
380 

210 
145 
UO 
110 
94 

04 
04 
04 
94 
94 

82 

80 
86 
138 
160 

1» 
133 
1» 
UO 
146 

132 
146 

310 
330 
230 
230 

192 

2 

ITS 

3 

100 

11 

145 

5 

123 

6 

145 

7 

175 

8 

210 

9 

2» 

10 

11 

210 

210 

12 

210 

13 

m 

14 

175 

16 

leo 

16 

lao 

17 

100 

18 

145 

w 

132 

20 

m 

21 

120 

22 

ItO 

23 

110 

24 

120 

25 

100 

26 

ITS 

27 

175 

28 

100 

20 

100 

30 

132 

81 

Monthly  discharge  of  Little  Wind  River  above  Arapahoe,  Wyo.,  for  the  year  entHng  SepL 

SO,  1917. 


HonUi. 


Disobarge  in  Moond-feet 


Maxtmmn.  MlnlmnTn.     Mean. 


Ron-affin 
aere4eet 


October 

November  1-14. 

April  8-30 

May 

June 

July 

August 

September 


98 

78 

166 

955 

3,330 

3,640 

500 

230 


24 
44 

80 
101 
890 
685 

80 

no 


60.7 
63.1 
99.3 
368 
1,670 
1,460 
170 
163 


4,290 
1,750 
4.S» 
23^600 
09,100 
81,800 
10,500 
9,6«) 


OWL  CSXZK  VSAK  T: 


0P0LI8,  WYO. 


Location.— About  sec.  16,  T.  43  N.,  R.  95  W.,  at  Whetstine's  ranch  6  miles  north- 
west of  Thennopolifl,  Hot  Springs  County.  No  tributary  between  station  and 
mouth. 

Drainage  area. — 463  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available.— July  30, 1910,  to  October  31, 1912;  April  1, 1915,  to  November 
30,  1917,  when  station  was  discontinued.  Station  maintained  by  State  engineer 
during  1913  and  1914. 

Gage. — Slope  gage  installed  October  13,  1915,  at  footbridge  50  feet  downstream  from 
chain  gage  used  by  State  engineer,  and  referred  to  same  datum;  read  by  W.  E. 
Whetstine.  Owing  to  slope  of  creek,  slope  gage  reads  approximately  0.1  foot  lower. 
Chain  gage  on  upstream  side  of  highway  bridge  a  quarter  of  a  mile  above  used 
from  1910  to  1912.    No  definite  relation  between  the  gage  readings. 
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DiscHABQB  MSASURBHSNTS.— Made  from  footbridge  or  by  wading. 

Channel  and  control. — Bed  compoeed  of  compact  gravel.  Control  100  feet  down- 
stream at  small  rapids  which  remained  fairly  permanent  during  1917.  Right 
bank  not  subject  to  overflow;  left  bank  is  overflowed  at  stage  about  6.6  feet. 

Extremes  of  dischabqe. — Maximum  stage  recorded  dining  year,  6.8  feet  at  7  p.  m. 
June  17  (disdiarge,  980  second-feet);  minimum  discharge  occurs  dining  winter. 

IcK, — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DiYEBsioNS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  116 
second-feet  from  Owl  Creek  above  station  and  66  second-feet  below. 

Reg  ulation. — None. 

AccuHACY. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  up  to  600  second-feet.  Gage  read  to  quarter- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.  Records  probably  good;  reliability  of  gage-height  record 
questioned. 

Discharge  metuuremenU  of  Owl  Creek  near  ThermopolU,  TTyo.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

Oaee 
height. 

Di». 
charge. 

Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Oct     3 

H.  K.  Smith 

Feet, 
1.82 
2.33 
2.38 

Sec.'ft. 
0  3.0 
82.6 
35.2 

July     1 
Sept.  18 

P.  V.  Hodges 

Feet. 
4.12 
4.18 
1.49 

'%'• 

lUy    6 

P.  V.Hodges 

do 

do 

260 

8 

do 

.94 

a  Estimated. 


Dffity  discharge,  in  second-feet,  of  Owl  Creek  near  Thermopolis,  Wyo.,  for  the  period 
Oct.  1, 1916,  to  JVow.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2..                

7 

8 
10 
8 
7 

8 
10 

7 

7 
7 
7 

33 
27 
27 
33 
30 

26 
16 
22 
6 
9 

63 
129 
106 
265 
515 

465 
123 
164 
265 
180 

129 
156 
172 
172 
188 

156 
136 
198 
226 
226 
164 

149 
216 
216 
207 
207 

236 
316 
245 
207 
189 

315 
466 
216 
226 
316 

440 
740 
740 
740 
740 

710 
740 
680 
590 
566 

650 
415 
315 
290 
340 

315 
265 
226 
198 
149 

129 
106 
142 
129 
90 

40 
37 
28 
22 
14 

8 
6 
14 
15 
13 

13 
24 
22 
24 
20 

36 
16 
44 

81 
22 
25 

11 

12 
8.5 
4.6 
4.0 

4.6 
8.6 
1.7 
1.7 
4.0 

8.0 
3.0 
3.6 
4.0 
4.0 

4.0 
2.4 
4.6 
6.2 
3.6 

3.2 
3.2 
3.0 
3.0 
8.0 

3.2 
8.2 
3.0 
8.0 
3.0 
3.0 

0.9 
2.0 
8.0 
3.0 
3.0 

3.0 
8.0 
8.0 
2.8 
2.4 

3.4 
2.4 

2.4 
8.0 
2.0 

2.0 
1.2 

0.6 
.6 
1.3 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

8-0 
8.6 
4.0 
4.0 
4.60 

7.0 
8-5 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 

9.4 
8.5 
10.0 
13.0 
13.2 
14.0 

10.8 
10.0 

3 

4.             

10.0 
10.0 

5 

12.0 

6 

10.0 

7 

10.0 

8 

12.0 

9 

10.8 

10                    

10  0 

11                     

10  8 

12.              

10  0 

13 

10.0 

14                   

1 

12.0 

15..            

1 

12.0 

1« 

13.2 

17                      

10.0 

18                 

10.0 

19                        

10.0 

20      

14.8 

21 

10.8 

22                   

' 

10.0 

23 

1 

10.8 

34.                

14.0 

25 

14.0 

36        

15.0 

27                   

12.0 

28 

14.0 

29 

30 
29 

14.0 

30. .      .          

14.0 

31 
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Monthly  dixharge  of  Owl  Creek^  near  ThtrmopoHt^  Wyo.^for  the  period  OeL  /,  1916 ^  to 

Nov.  SO^  1917. 


Month. 

DisehMfeln  seoond^eet. 

RmiHifflii 

Maximum. 

Mom. 

acr»<cci. 

October 

1916. 

10 

615 

740 

315 
13 
5.5 
14.0 
15.0 

4 

0 

140 

6 

1.7 

.5 

.0 

10,0 

0.4 

143 
411 
71.7 
4.00 
2.07 
6.85 
U.6 

578 

K«y 

1W7. 

8.790 

June .  .  :.. 

24  500 

July 

4,410 

Aofust 

SI 

SeSember 

153 

Odober 

431 

NoTsnibw r , 

090 

KO  WOOD  ORBSK  AT  BOVAHZA,  WTO. 

Location.— In  sec.  13,  T.  49  N.>  R.  91  W.,  at  Bonanza,  Big  Horn  County.    Nearest 

tributary,  Paintrock  Creek,  enters  some  distance  above. 
Drainaoe  area. — 1,790  square  miles  (measured  on  base  map  of  Wyoming,  scale 

1:500,000). 
Records  ayailablb.— July  29, 1910,  to  October  31, 1912;  April  1, 1915,  to  SeptCTib« 

30, 1917. 
Gaoe.— Chain  on  left  bank  1,000  feet  below  the  store  at  Bonanza;  read  by  Mis.  W.  E. 

Taylor.    Datum  may  be  sli^tiy  diffoent  from  that  used  1910  to  1912,  as  bendi 

mark  had  been  destroyed  and  there  was  no  means  of  checking  the  old  gage. 
Discharge  measurements.— Made  from  two-span  highway  bridge  a  quarter  of  a 

mile  below  gage  or  by  wading. 
Channel  and  control. — ^Bed  of  channel  composed  of  gravel.    Control  100  feet 

downstream  at  small  rapids,  which  shift  between  narrow  Umits. 
Extremes  of  discharge.— Majdmum  stage  recorded  during  year,  7.2  feet  at  8  a.  m. 

June  18  (dischaige,  3,480  second-feet);  minimum  dischaige  probably  occurred 

during  winter. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  80 

second-feet  from  No  Wood  Creek  above  station  and  42  second-feet  below;  all  for 

irrigation.    In  addition,  there  is  a  decree  for  a  power  diversion  of  115  second-feet 

below. 
AocuRACT.— Stage-discharge  relation  shifts  slightly  at  long  intervals;  rating  curve 

well  defined  throughout;  gage  read  to  quarter-tenths  once  daily.    Daily  dischaige 

ascertained  by  applying  daily  gage  heights  to  rating  table.    Records  good. 

DMwrgt  meaturementi  of  No  Wood  Creek  at  Bonanza,  ^yo*t  during  the 

SepL  SO,  1917. 


1 

[MMebyP.V.Bodges.] 

Dftte. 

hd^. 

Dig. 
chaise. 

Date. 

a. 

Dto- 
ohaise. 

May  10 

FUt. 
3.06 
5.03 

aec-ft. 
283 
2,430 

Auk.  4 

Feet. 
2.50 
2.75 

See.^ 

June  20 

Sept.  31    .    .. 
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Daih  dittkarge,  in  Meeond-feet,  of  No  Wood  Creek  at  Bonanza^  Wyo.^fot  the  pear  ending 

SepL  30, 1917. 


DV. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

fiept 

123 
136 
150 
196 
313 

339 

313 
213 
346 
364 

946 
346 
239 
312 
339 

213 
196 
180 
180 
165 

150 
283 
383 
320 
383 

383 
364 
346 
264 
264 
246 

346 
329 
239 
212 
229 

239 
239 
212 
212 
213 

180 
213 
313 

'■**896' 
960 
830 

680 
530 
449 
363 
399 

399 

353 
353 
310 
390 

271 
271 
353 
530 
765 

503 
399 
310 
271 
310 

310 
290 
271 
271 
290 

290 
310 
290 
353 
353 

853 
353 
645 
895 
1,450 

3,380 
3,500 
3,320 
2,410 
2,590 

2,880 
2,500 
1,900 
1830 
1,660 

1,740 
1,660 
1,450 
1,530 
1380 
1170 

1,100 
1,030 
1,340 
1,170 
1,100 

1,080 
960 
1,030 
1,080 
3,320 

1,830 
1,450 
1,340 
i;450 

1,960 
2680 
3,480 
3060 
3,060 

3,060 
3,080 
2,780 
2080 
2,880 

2,500 
2,230 
2,140 
2,820 
2,230 

1,170 
1,240 
1,380 
1380 
1,740 

1,690 
1,530 
1,240 
1940 
1,240 

1,100 
960 
960 
895 
645 

686 

503 
530 
585 

530 

475 
475 
423 
449 
423 

423 
375 
375 
217 
301 
156 

143 
143 
143 
130 
115 

90 
90 
90 

78 
78 

78 
76 
66 
56 
46 

46 
87 
100 
271 
331 

310 
310 
301 
201 
148 

217 
201 
201 
173 
159 
120 

106 

118 

130 

143 
148 

143 

130 

130 

128 

10 

115 

11.. .• 

115 

13     

128 

B 

128 

M       

128 

15 

115 

1« 

179 

17          

195 

18 

196 

19        

196 

30 

196 

n 

201 

a           

301 

» -. 

185 

M 

185 

25 

185 

38 

186 

37 

301 

38 

301 

»            

185 

» 

301 

31.          

Monthly  discharge  of  No  Wood  Creek  at  Bonanza,  Wyo.,for  the  year  ending  Sept,  SO,  1917. 


Month. 


Dlsoharge  in  seoond-feet. 


Maximam.   Mlniniiim.     Mean, 


Run-off  In 
acre-feet. 


Oetober 

Nofombor  1-'13 
April  8-30 

Jane 

July 

Anguit 

SaptcBober 


383 

246 

060 

3,880 

3,480 

1,740 

331 

201 


122 
180 
271 
271 
060 
156 
37 
108 


228 
219 
462 
1,240 
2,020 
807 
143 
160 


14,000 
5,650 

21,100 

76,300 
120,000 

40,600 
8.790 
9,530 


TXH8LXXP  CBSEK  HXAB  TXV8LISP,  WYO. 

Location.— In  oec.  12,  T.  47  N.,  R.  88  W.,  800  feet  east  of  county  bridge  at  Burke's 
ranch,  5  miles  above  Tensleep,  Washakie  County.  Nearest  tributary,  Canyon 
Creek,  enters  a  quarter  of  a  mile  upstream. 

Drainaoe  arba.— 228  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000. 

Records  available.— September  21,  1910,  to  December  31,  1912;  April  19,  1915,  to 
September  30,  1917. 

Gaoe. — Inclined  staff  on  left  bank,  800  feet  above  coimty  bridge,  opposite  vertical 
rock  diff ;  read  by  Lynn  Burke. 

Discharge  measurements. — ^Made  from  cable  100  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  coarse  gravel  and  small  boulders.  Con- 
trol just  below  gage  at  rapids;  foirly  permanent  in  1917.  Right  bank  is  vertical 
rock  diff;  left  bank  subject  to  oversow  at  extremdy  high  water. 
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ExTRBMBS  OF  DISCHARGE. — Maiimuiii  Btago  recorded  during  year,  5.8  feet  at  7  a.  m. 
Juno  18  (discharge,  1,860  eecond-feet) ;  minimnm  stage  occurs  during  winter. 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice.  Open-channel  rating 
curve  assumed  applicable. 

Diversions. — There  is  a  diversion  of  approximately  8  second-feet  for  power  above 
the  station.  Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of 
35  second-feet  for  irrigation,  all  below  station. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation 'slightly  shifting;  only  slightly  affected  by  ice. 
Rating  curve  well  defined  between  40  and  800  second-feet,  not  well  defined  above 
800  second-feet.  Gage  read  to  hundredths  once  daily,  except  during  high  water 
when  it  is  read  twice  daily.  Daily  discharge  ascertained  by  applying  daily  gige 
reading  or  the  mean  of  two  daily  gage  readings  to  the  rating  table,  except  for 
period  October  1  to  January  20,  when  the  discharge  is  computed  by  the  shifting- 
control  method.    Records  excellent  below  800  second-feet  and  tidr  above. 

Discharge  measurementa  of  Tensleep  Creek  ruear  TensUep^  TTyo.,  during  the  year  ending 

Sept.  30,  1917. 


(Made  by  P.  V.  Hodges.] 

Date. 

Gaffe 
helSi. 

cfaars». 

May  10 

FtH, 
Ml 
8.78 
1.49 

June  29 

too 

Ati£.  4 .                      

lOB 

Daily  discharge,  in  second-feet,  of  Tensleep  Creek  near  Tensleep,  Wyo.,for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept, 

1 

69 
84 
80 
79 
72 

89 
101 
120 
101 

94 

84 
80 
79 
76 
75 

74 
74 
75 

77 
80 

84 
87 
74 
72 
69 

66 
66 
64 
63 
66 
64 

64 
62 
63 
64 
64 

66 
63 
62 
65 
66 

64 
52 
60 
55 
60 

64 
65 
71 
60 
68 

66 
70 
69 
71 
71 

74 
72 
71 
68 
66 

69 
66 
66 
66 
68 

64 
66 
65 
68 
64 

66 
65 
65 
66 
64 

65 
66 
65 
66 
68 

65 
64 
66 
64 
71 

66 
64 
65 
64 
65 
63 

62 
62 
62 
63 
63 

61 
60 
62 
62 
63 

64 
60 
56 
57 

58 

57 
57 

59 
58 
59 

50 
51 
50 
51 
52 

54 

60 
60 
49 
60 

51 
51 
52 
53 
60 

90 
148 
227 
128 
54 
62 

61 
52 
60 
62 
76 

66 
54 
62 
54 
63 

62 
63 
65 
64 
70 

60 
69 
64 
62 
66 

58 
61 
59 
60 
64 

56 
54 
55 
53 
54 

52 
55 

52 
60 
62 

40 
54 
60 
58 
62 

83 
106 
128 
190 
324 

455 
490 
660 
640 
776 

600 
420 
455 
490 
456 

455 
490 
625 
490 
404 
356 

372 
388 
388 
420 
340 

294 
309 
420 
640 
1,010 

1,080 
600 
388 
872 
685 

1,110 
1.560 
1,760 
1,310 
1,460 

1,460 
1,310 
1,060 
1,860 
1,410 

1,260 

M60 

910 

865 

640 

1,060 
1,060 
1,110 
1,010 
960 

960 
865 
775 
685 
560 

525 
525 
490 
490 
455 

420 
490 
420 
388 

872 

372 
340 
324 
809 
294 

266 
240 
227 
214 
168 
158 

128 
118 
108 
106 
90 

128 
90 
84 
83 
87 

64 
89 
62 
54 
51 

53 
60 
64 
214 
258 

202 
138 
128 
128 
106 

118 
128 
118 
106 
118 
118 

108 

2 

99 

3 

W 

4 

90 

6 

81 

6 

76 

7 

83 

8 

74 

9 

68 

10 

69 

11 

66 

12 

70 

13 

n 

14 

118 

16 

12S 

16 

84 

17 

83 

18 

86 

19 

S 

20 

99 

21 

90 

22 

10 

23 

90 

24 

90 

25 

99 

26 

99 

27 

90 

28 

90 

29 

s 

30 

7» 

31 

NOTB.— Btage-diflcharge  relation  affected  by  ice  Jan.  12;  discharge  interpolated. 
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MtmMy  ducharge  of  Tensleep  Creek  near  Tensleepf  Wyo.y  for  the  year  ending  Sept.  30, 

1917, 


Month. 


Discharge  in  aeoond-feet. 

Kazimnm. 

Jjfininiiini. 

Mean. 

120 

63 

78.6 

74 

50 

65.4 

71 

63 

65.5 

M 

56 

60.2 

227 

49 

70.1 

7« 

50 

59.3 

775 

49 

304 

1,760 

294 

877 

1,110 

158 

531 

253 

50 

108 

128 

66 

87.8 

Rtin-off  in 
acre-feet. 


October 

NoTonber.. . 
December... 
January  1-20 
March  11-31. 

JoDe 

July 

August 

Septeniber.. 


4,83a 
3,890 
4,030 
2,390 
2,920 
3,530 
18,700 
62,200 
32,600 
6,640 
5,220 


pahttsook  cbsbk  hxar  bovahza,  wyo. 

Location. — ^About  aec.  19,  T.  49  N.,  R.  90  W.,  at  Paumer's  ranch,  IJ  miles  above 
Bonanza,  Big  Horn  County.  No  tributary  between  station  and  mouth  half  a 
mile  below. 

Drain AOB  abba. — 398  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  availablb.— July  28, 1910,  to  October  31, 1912;  April  19, 1916,  to  Septem- 
ber 30,  1917. 

Gagb. — Chain  on  right  bank  300  feet  below  ranch;  read  by  Mrs.  Wm.  Paumer;  used 
since  April  11,  1911  From  April  19,  1916,  to  November  18,  1916,  staff  gage  at 
same  location  and  datum.  From  July  28,  1910,  to  October  31,  1912,  there  was  a 
chain  gage  near  house.  No  definite  relation  between  gages  at  two  locations,  as 
high  water  changed  channel  between. 

DiscHARGB  MEASUREMENTS. — ^Made  from  cable  65  feet  below  gage  or  by  wading  nearby. 

Channel  and  conrtol. — ^Bed  composed  of  gravel;  control  at  rapids  composed  of 
small  boulders  150  feet  below  gage;  somewhat  shifting.  The  right  bank  is  low 
and  is  overflowed  at  stage  of  2  feet. 

Extremes  or  dischabob. — Maximum  stage  recorded  during  year,  4.2  feet  at  7  a.  m. 
June  17  (discharge,  2,180  second-feet);  minimum  discharge  probably  occurs  dur- 
ing winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Dhtbrsions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  66 
second-feet  from  Paintrock  Creek,  practically  all  being  above  station. 

Rkoitlation. — ^None. 

Accuracy. — Stage-discharge  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  10  well  defined  between  20  and  200 
second-feet;  curve  used  April  11  to  September  30  well  defined  between  20  and 
1,800  second-feet.  Oage  read  to  hundredths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Records  ex- 
cellent. 

Discharge  metuuremenU  of  Paintrock  Creek  near  Bonanza,  Wyo.,  during  the  year  ending 

Sept.  SO,  1917. 
[Hftde  by  P.  V.  Hodges.] 


Date. 


Mftj  10. 

Jimo29. 


Gaee 
height. 


Feet. 
1.42 
3.22 


Dis- 
charge. 


8ec.-ft. 
60 
1,110 


Date. 


Aug.  4... 
Sept.  20. 


Feet. 
1.35 
1.48 


Dis- 
charge. 


8ee,-ft. 


53 

78 
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DaHy  diMcharge,  in  teoond-ftet^  of  Pamirod:  Creek  near  Bcnanxa^  Wpo,,  for  the  yem 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Not. 

Apr. 

lUy. 

June. 

JjOj. 

Aug. 

Sept 

1 

41 

52 
59 
67 
76 

75 
71 
89 
80 
75 

75 
71 
71 
71 
71 

71 
71 
71 

87 
80 

97 
99 
99 
99 
99 

97 

85 
75 

77 
77 
77 

75 
75 
71 
71 
71 

71 
71 

75 

77 
89 

21 
49 
36 
27 
33 

68 
63 
25 
20 
23 

24 
39 
36 
99 

31 

31 
35 
46 
45 

43 
43 

43 
46 

47 

39 
39 
39 
43 
66 

78 
116 
173 
180 
376 

462 
666 

665 
806 
«35 

775 
630 
665 
665 

630 

.     605 
405 
496 
495 
463 
364 

342 

400 
462 
462 
342 

320 
285 
310 
538 
1,110 

1,110 
738 
528 
462 
700 

1,300 
1,960 
2,180 
1,740 
1,630 

1,410 
1.740 
1,300 
1,410 
1.630 

1,200 
1,110 
1,110 
1200 
1,410 

630 
680 
560 
700 
815 

775 
738 
738 
775 
665 

700 
496 
430 
370 
842 

243 
247 
260 
276 
342 

276 
242 
SM 
2M 
224 

212 
239 
239 
200 

170 
130 

102 
83 

63 
63 
43 

47 
35 

31 
30 
21 

19 
21 
20 
15 
14 

12 
U 
21 
170 
180 

128 

76 
68 
67 
73 

73 
71 
80 
66 
51 
43 

# 

2 

56 

3 

61 

4 

47 

5 

46 

6 

47 

7 

47 

8 

43 

0 

41 

10 

41 

11 

88 

12 

38 

13 

36 

14 

88 

16 

61 

16 

71 

17 

o 

18 

81 

19 

8S 

ao 

80 

21 

75 

22 

68 

23 

06 

24 

71 

25 

06 

26 

71 

27 

71 

28 

61 

29 

61 

30 

56 

31 

1 

Monthly  discharge  of  Paintrock  Creek  near  Bonanza,  Wyo.,  for  the  year  ending  SepL  SO, 

1917. 


Month. 


Discharge  In  seooiMMiBet. 


■*  ^^  I  yntiTu ,    i*|f|lmnTn  ^       JCCID* 


October 

November  1-10. 

April  11-30 

llay 

June 

July 

Augw^ 

September 


99 
89 
99 

935 

2,180 

815 

180 


77.8 
74.6 
89.6 

868 
1,010 

423 
56.4 
68.0 


4,780 

1,«0 

1,670 

21,300 

60,100 

26,000 

3,470 

3,456 


WOOD  &IVXR  HEAR  MEBTEETSE,  WTO. 

Location.— Near  line  between  sees.  26  and  27,  T.  48  N.,  R.  101  W.,  1,200  feet  above 

mouth  of  Wood  River  and  7  miles  southwest  of  Meeteetse,  Fkrk  County. 
Drainage  area. — ^218  square  miles  (measured  on  base  map  of  Wycnning;  scale, 

1:600,000). 
Records  available.— September  15,  1910,  to  October  31,  1912;  May  10,  1915,  to 

September  30, 1917,  when  station  was  discontinued. 
Gage. — Chain  gage  on  left  bank  400  feet  above  bridge,  used  since  April  25,  1916; 

read  by  Mre.  Adah  River.    Original  gage,  used  during  1910-1912,  was  vertical 

staff  at  bridge.    Vertical  staff  at  bridge,  but  referred  to  different  datum  from 

original  gage,  iised  from  May  10, 1915,  to  April  24, 1916. 
Discharge  measurements. — ^Made  from  cable  short  distance  below  gage. 
Channel  and  control. — Channel  composed  of  bouldero;  control  a  ^ort  distance 

below  gage  at  small  rapids;  shifted  considerably  during  1917.    Rigjit  bank  will 

be  overflowed  at  extremely  high  water. 
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EzTREMBS  OF  8TAOX. — Maximum  stage  recorded  during  year,  4.4  feet  at  5  p.  m. 
May  15;  TttiTiimnm  diechaige  probably  occurs  during  winter  when  records  are 
discontinued. 

Ice.— 6tage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DiYBBSioNS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  66 
second-feet  from  Wood  River. 

RseuLATioN. — ^None. 

AocuRACT. — Stage-discharge  relation  shifts  seriously;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  11  well  defined  between  50  and  100 
second-feet.  Gage  read  to  quarter-tenths  once  daily.  Daily  discharge  ascer- 
tained by  applying  daily  gage  height  to  rating  table.  Records  good  iar  October 
and  November.  Data  inadequate  for  determination  of  dischaige  April  10  to 
September  30. 

Dvuharge  meoMurementi  of  Wood  River  near  MeeteeUe^  Tfyt>.,  during  the  year  ending 

Sept  SO,  1917, 

(Hade  by  F.  V.  Hodges.] 


Date. 

h^S. 

Dis- 
cbaige. 

^1! 
Jone2 

s. 

Fed. 
3.56 
3.50 

8ee,^. 
587 

4 

900 

hoUy  diecharge,  in  eeoynd-Jeei,  of  Wood  River  near 

Sept,  SO,  1917 

Meeteetee,  Wyo.,J 

br  the  year  ending 

Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

Day. 

Oct 

Nov. 

I 

74 
74 

84 
84 
74 

74 
74 
74 
74 
74 

66 
66 

66 
66 
71 

58 
66 
58 
58 
58 

11 

74 
74 
74 
74 
74 

74 
71 
71 
66 
74 

52 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 

74 
74 
74 
78 
84 

84 
84 
78 
74 
74 
74 

2 

12 

3 

13 

i 

14 

5 

15 

« 

16 

7 

17 

8 

18 

9 

19 

10 

20 

Daily  gage  height,  in  feet,  of  Wood  River  near  Mee 

SO,  1917, 

teetee,  Wyo,, 

fortJu 

year  ending  Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1..  . 

1.62 
1.60 
1.67 
1.62 
1.62 

1.72 
1.72 
1.72 
1.82 
2.12 

2.32 

2.8 

2.75 

8.4 

4.4 

2.8 

2.75 

2.7 

2.7 

2.55 

2.75 

2.85 

3.0 

4.0 

8.6 

3.4 
8.1 
8.1 
2.0 
3.2 

3.4 
3.4 
3.4 
3.3 
3.2 

8.3 
8.4 
3.4 
3.2 
3.2 

3.2 
3.4 
3.0 
3.0 
2.9 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 

1.67 
1.62 
1.52 
1.57 
1.52 

1.67 
2.04 
2.32 
2.07 
2.00 

1.92 
1.74 
1.67 
1.64 
1.72 

3.5 
3.2 
2.9 
2.9 
3.5 

2.8 

2.6 

2.7 

2.95 

3.0 

2.96 

3.0 

8.0 

8.2 

3.0 

2.9 

3.7 
4.1 
3.6 
3.6 

*"i'7' 
3.8 

3.5 
3.5 
3.5 
3.5 
8.6 

2.9 

2.85 

2.8 

2.75 

2.7 

2.7 
2.6 
2.6 
2.6 
2,6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.45 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2  4 

2 

2.4 

3 

2.4 

4 

2.4 

5.... 
6 

2.4 
2.4 

7 

2.4 

8 

2.4 

9 

10.,.. 

11 

12 

13 

14 

15.... 

'*i."« 

l.« 
1.94 
l.»7 
1.77 
1.62 

2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
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Monthly  dtBcharge  of  Wood  River  near  MeeteeUe,  TTyo.,  for  the  period  Oct,  1  to  Nov. 

11, 1916. 


Month. 

Discharge  in  seeond-feet. 

Rnn-otfin 

Meui. 

acr»-(eei. 

October 

84 
71 

M 
52 

75.4 
«2.3 

4.M0 

November  1-11 

1,360 

8HSLL  CSESK  AT  8HZLL,  WYO. 

Location.— Near  the  western  edge  of  sec.  26,  T.  53  N.,  R.  91  W.,  450  feet  above 
head  gate  of  Shell  canal,  three-quarters  of  a  mile  northeast  of  Shell,  Big  Horn 
County.    Nearest  tributary,  Trapper  Creek,  enters  a  short  distance  above. 

Drainage  area. — ^256  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — April  1,  1915,  to  September  30,  1917.  From  July  1,  1911,  to 
October  31,  1914,  station  maintained  by  Wyoming  Irrigation  Co.  and  published 
in  reports  of  State  engineer. 

Gage. — ^Vertical  staff  on  right  bank  450  feet  above  canal  head  gate;  read  by  J.  G. 
Tatlock. 

Discharge  measurements. — ^Made  from  suspension  footbridge  at  gage  or  by  wading 
at  same  section. 

Channel  and  control. — Bed  composed  of  gravel.  Control  just  below  gage  at  gravel 
bar  which  may  shift  during  high  water.    Banks  not  subject  to  overfow. 

Extremes  op  discharge.  Maximum  stage  recorded  during  year,  7.75  feet  at  12.30 
p.  m.,  June  17  (discharge,  1,500  second-feet);  minimum  discharge  probably 
occurred  during  winter. 

Ice. — ^No  information  as  records  are  discontinued  during  winter. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  S 
second-feet  from  Shell  Creek  above  the  station,  and  104  second-feet  below. 

Regulation. — Flow  controlled  to  a  certain  extent  by  storage  of  water  in  Adelaide 
reservoir,  located  on  Shell  Creek,  25  miles  above  Shell;  capacity  of  reservoir  1,410 
acre-feet.  Water  stored  in  reservoir  beginning  of  high-water  period  and  released 
in  latter  part  of  summer. 

Accuracy. — Stage-discharge  relation  not  permanent.  Rating  curve  well  defined  be- 
tween 50  and  700  second-feet,  but  not  well  defined  above  700  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table,  except  for  period  June  29  to  September  30,  when 
discharge  was  computed  by  indirect  method  for  shifting  control.  Records  excel- 
lent up  to  700  second-feet;  above  this  they  are  good. 

Discharge  measurements  of  Shell  Creek  at  Shelly  Wyo.,  during  the  year  ending  Sept. 

30y  1917. 

[Made  by  P.  V.Hodges.  J 


Date. 


Ga£e 
height. 


Dlv 
chargi. 


May  11.. 
June  28. . 
Sept.  22. 


Feet. 
4,17 
0.15 
4.09 


71 
657 
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Umbf  ducharge,  in  $eoond-feet,  of  Shell  Creek  at  SheU,  Wyo:,  for  the  year  ending  Sept. 

SO,  1917, 


iHiy. 


Oct. 


Apr. 


May. 


Jane. 


July. 


Aof. 


Sept. 


!. 
1 
1 
4. 
5. 

«. 

7., 
8. 
».. 
10. 

II. 

a. 

p. 

H.. 
15.. 

W.. 

17., 
11 
W. 
30. 

21. 

».. 

a. 

24. 

25. 

%.. 

27.. 
3R. 
»., 
30. . 
U.. 


«0 
58 
58 
63 
58 

58 
59 
63 
63 
68 

74 
85 
107 
131 
255 


300 
315 
480 
480 

402 
385 
368 
368 
402 

368 
300 
300 
315 
255 
218 


205 

218 
218 
205 
205 

192 
205 
205 
480 
680 

780 
385 
300 
300 
520 

980 
1,420 
1,300 
1,060 

980 

1,080 
1,030 
1,030 
1,080 
1,030 


780 
780 
780 


508 
488 
468 

488 

410 
374 
374 
357 
340 

322 
306 
282 
215 
215 

202 
178 
168 
168 
178 

168 
158 
138 
138 
133 

98 
124 
124 
124 
124 
124 


108 
108. 
107 
102 
96 

92 
92 

89 
86 
89 


95 
95 
101 
104 
104 

101 
101 
94 
92 


101 
98 
96 
95 
95 

92 
92 
92 
92 
92 

92 
89 
91 
95 
100 

110 
108 
100 
89 

78 

81 
75 
75 
72 
72 

72 
72 
75 
77 
77 


Monthly  discharge  of  Shell  Creek  at  Shell,  Wyo.,  for  the  year  ending  Sept.  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximom. 

Minimum. 

Mean. 

aore-feet. 

Octotar 

91 
68 
480 
1,420 
528 
108 
110 

74 
54 
58 
192 
98 
86 
72 

78.9 
60.3 

222 

665 

259 
95.1 
88.2 

4,850 

AprlL 

3,500 

ifi^:::::;:::::::::::::::::::::::::::::::::::::::::::.: 

13,600 

Jane 

39.600 

hfy 

15,900 

Angnst 

5.850 

aSb^:::::::.::: 

5,250 

SHOSHONE  &IVE&  HEAR  ISEAWOOA,  WTO. 

Location. — On  line  between  eecs.  26  and  27,  T.  51  N.,  R.  104  W.,  at  Coe's  private 

bridge,  1  i  miles  nortbeast  of  labawooa,  Park  County.    Nearest  tributary,  Belknap 

Creek,  enters  at  Ishawooa. 
Dkainaob  arsa. — 532  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Rboords  available.— May  7, 1915,  to  September  30, 1917. 
Gage.— Vertical  staff  on  first  right  downstream  piling  of  bridge;  read  by  Miss  Ina 

Spaulding  and  Loyd  Spaulding. 
DiscHAROB  MEASUREMENTS.— ^Made  from  five-span  pile  bent  bridge  or  by  wading. 
187043'*— 21— w  8  p  456 9 
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Channel  and  coNTROL.-^'-Chaimel  compoeed  of  boulden,  contiol  not  well  defined; 
shifts  during  high  water.  Right  bank  not  subject  to  overflow;  left  bank  will 
be  overflowed  at  hi^  stages. 

Extremes  of  discharge.— Maximum  stage  recorded  during  yeac  6.0  feet  at  8.15 
p.  m.  July  5  (discharge,  4,420  second-feet);  minimum  (disdiaige  probably  oc- 
ciuned  during  winter. 

Ice.— No  information,  as  records  are  discontinued. 

Diversions.— Prior  to  December  31,  1916,  there  were  approved  diversions  of  26  sec- 
ond-feet from  Shoshone  River  above  the  station  and  ^  second-feet  above  Shoshone 
reservoir. 

Regulation. — ^None. 

Accuracy. — Stage-dischaige  relation  not  permanent.  Rating  curve  fairiy  well 
defined  between  200  and  4,400  second-feet.  Grage  read  to  himdredths  once  daily. 
Daily  discharge  ascertained  by  applying  daily  gage  hei^t  to  rating  table,  except 
for  period  June  24  to  September  30,  when  discharge  was  computed  by  indirect 
method  for  shifting  control.  Records  good,  except  during  hig^  stages  whffli  they 
are  only  fair,  owing  to  wave  action  at  gage,  and  diurnal  fluctuation. 

DiBcharge  measurementB  o/Shoihone  River  near  IthavxxM^  Wyo,^  during  the  year  eniing 

Sept.  SO,  1917. 
[HadebyP.V.Hodgos.] 


I>ftt«. 

Qaee 
heiSit. 

Dto- 
chaii^. 

Date. 

• 

bSS. 

chai«B. 

May  18 

Feet. 
2.M 
&.70 

Sec-ft, 
778 
4,130 

Aug.    3.. 
Sept  24.. 

Feet, 
8.90 
L80 

V73 

June  » 

SSI 

Daily  cKschargey  in  second-feet,  of  Shoshone  River  near  Ishawooa,  Wyo.yfor  the  year  enfing 

SepU  SO,  1917. 


Day. 

Oct 

Nov. 

Apr. 

May. 

Jmw. 

July. 

Aug. 

S«pt 

1 

235 
272 
312 
235 

292 

200 
200 
200 
200 
200 

200 
200 
184 
167 
167 

167 



107 
107 
122 
122 
136 

184 
200 
218 
218 
312 

fiOl 

731 

731 

1,470 

2,410 

1,660 
1,070 
1,000 
1,960 
'582 

610 
610 
860 
1,000 
795 

1,000 
731 
795 
860 
860 
731 

609 
860 
731 
660 
554 

669 

609 

705 

2,530 

2,410 

554 
1,150 

601 
1,070 
1,860 

3,160 
3,440 
4  140 
3,720 
4,000 

3,860 
4  140 
4,000 
4,210 
3,790 

8,650 
3,650 
3,930 
4,210 
3,610 

3,800 
3,030 
3,680 

41280 
4,420 

3,560 
3  580 

3,930 
3,510 

3,230 
3,650 
3,230 
8,160 
2;  ISO 

2,180 
^290 
2,180 
2410 
2,350 

2,120 
2,020 
2,500 
2,020 
2,030 

1,660 

1850 

1,750 

860 

860 

930 

805 
965 
895 
895 
763 

700 
TOO 
640 
640 
583 

610 
610 
610 
554 
601 

aoi 

501 
554 
554 

450 

450 
450 
450 
401 
450 

401 
501 
501 
501 
601 
401 

87ft 

2 

8 

4 

3M 
3U 
334 

5 

834 

6 

S7S 

7 

8 

272 
272 
254 
235 

254 
254 

3M 

813 

0 

se 

10 

11 

12 

3BS 

3BS 
8BB 

13 

235 

8B 

14 

235 
235 

235 
235 
235 
235 

218 

235 

3B 

15 

sn 

16 

sn 

17 

9QB 

18 

854 

19 

354 

ao 

254 

21 

354 

22 

235 

136 
152 
167 
152 

167 
136 
136 
107 
122 

854 

23 

3H 

24 

235 

218 
235 
235 
200 
200 
200 

354 

25 

354 

26 

354 

27 

354 

28 

354 

29 

354 

30 

S4 

81 
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Mmihfy  discharge  o/Shoihone  River  near  I^iawooa,  Wyo.^  for  the  year  ending  SepL  30^ 

1917. 


Month. 


Ifaadmum. 

juulmiuQ., 

Mean. 

313 

200 

241 

aoo 

167 

190 

167 

107 

143 

2,410 

107 

729 

4,310 

601 

3,440 

4,420 

860 

2,670 

065 

401 

585 

378 

254 

388 

Rnn-affin 
aore>feet. 


OeCobcr. 

NoTvnbcr  1-11. 
AprU  22-30 

June 

July 

ADpnt 

St^embcr 


14,800 
4,150 
2,540 
44,800 
145,000 
164,000 
36,000 
17,100 


SOAP  ORXBX  HEAR  ST.  XAVDES,  M OVT. 

Location. — In  sec.  20,  T.  5  S.,  R.  32  E.,  at  Henry  Reed's  ranch,  9  miles  south  of 
St.  Xavier  and  1  mile  above  mouth  of  stream,  in  Big  Horn  County. 

Drain AOE  abea. — ^Not  measured. 

Rbcosds  available. — September  11,  1911,  to  September  30,  1917.  April  25,  1914, 
to  June  12, 1915,  at  Frank  Annerer's  ranch,  half  a  mile  above  present  site;  Sep- 
tember 11, 1911,  to  November  30,  1913,  in  W.  i  NW.  i  sec.  2,  T.  6  S.,  R.  32  E., 
a  qiu»ler  of  a  mile  above  headworks  of  Soap  Creek  ditch. 

Gaob. — Overhanging  chain  gage  on  rig^t  bank  opposite  Henry  Reed's  house;  read 
by  Henry  Reed.  Original  gage,  in  use  September  11,  1911,  to  November  30, 
1913,  was  overhanging  chain  gage  about  a  quarter  of  a  mile  above  headworks  of 
Soap  Creek  ditch;  gage  used  April  25, 1914,  to  June  12, 1915,  a  chain  gage  on  foot- 
bridge near  Frank  Annerer's  house,  a  quarter  of  a  mile  above  present  site. 

Discharge  mbasubements. — ^Biade  by  wading  or  from  highway  bridge  1  mile  up- 
stream from  gage. 

Chabtnbii  and  control. — ^Bed  of  stream  at  principal  control  is  composed  of  gravel 
and  silt;  shifts  slightly.  Stage-discharge  relation  affected  at  times  by  growth  of 
aquatic  plants  in  channel. 

EzTBEXss  OP  DISCHARGE. — ^Maximum  stage  recorded  during  year,  11.69  feet  March 
25,  determined  by  level  from  stake  set  by  observer  at  water  level  during  heavy 
ice  jam  (discharge  not  computed);  minimum  stage  recorded,  2.80  feet  August 
13  (diacharge,  11  second-feet). 

1911-1917:  Maximum  stage  recorded,  12.8  feet  May  11,  1914,  determined  by 
leveling  from  flood  marks  (discharge,  determined  from  extension  of  rating  curve, 
438  second-feet);  minimum  stage  recorded,  2.1  feet  September  10,  1914  (dis- 
charge, 1  second-foot). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  November  11  to  March  24. 
Flow  not  computed;  gage  heights  were  obtained  November  12  to  December  31. 

DiYBBdiONS. — Soap  Creek  ditch  diverts  above  station  during  summer  for  irrigation. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  not  permanent;  seriously  affected  by  ice 
during  winter  and  by  shifting  control  May  30  to  September  30.  Rating  curve 
used  October  1  to  November  11  poorly  defined;  curve  used  April  1  to  May  29 
foiriy  well  defined ;  indirect  method  for  shifting  control  used  May  30  to  September 
30.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by 
applying  mean  daily  gage  height  to  rating  table.  Records  October  1  to  November 
11  ajre  poor;  April  1  to  September  30  fair. 


Digitized  by 


Google 


182 


SUBFACB  WATBB  SUPPLY,  ISH,  PABT  VI, 


Distharge  meaturemenU  of  Soap  Creek  near  St.  XavieTy  Mont.^  during  the  year  ending 

Sept.  SO,  1917, 

[Made  by  W.  A.  Lamb.] 


Date. 

heiS^t. 

May  4 

* 

Fea. 
2.94 
8.35 
2.85 

^ft. 

June 22 ^      ..                      ..    .    . .,,..,,, x  — 

8S.4 

Aug.  11 

11.7 

Daily  discharge,  in  seoond-feet,  of  Soap  Creek  near  St.  Xavier,  Mora.,  for  the  year  endvng 

Sept.  SO,  1917. 


Day. 

Oct. 

22 
22 
22 
22 
22 

22 
22 
25 
26 
22 

23 
22 
22 
22 
22 

22 
21 
22 
25 
26 

26 
26 
25 
23 
22 

22 
22 
23 
23 
22 
22 

Nov. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

21 
21 
21 
21 
22 

22 
22 
22 
22 
23 

21 

106 
85 
87 
107 
190 

249 

69 
151 

181 

uo 

86 
82 

62 
57 
68 

55 

48 
37 
37 
26 

23 
32 
31 
37 
29 

28 
35 
24 
26 
26 

27 
26 
22 
21 

66 

204 
164 
40 
35 
37 

39 
40 
46 
56 
65 

72 
66 
44 
39 

38 

42 
38 
30 
30 
29 

28 
30 
26 
37 
249 
226 

225 
91 
56 
64 

204 

252 
127 
100 
90 
94 

123 
81 
74 
60 
57 

54 
48 
46 
44 
44 

44 
34 
23 
27 
20 

24 
24 
24 
22 
22 

17 
16 
16 
16 
16 

16 
17 
17 
16 
16 

16 
15 
15 
15 
16 

16 
16 
16 
16 
15 

15 
17 
17 
14 
14 

14 
14 
13 
13 
12 
13 

18 
13 
12 
14 
14 

12 
12 
U 
13 
12 

12 
11 
11 
12 
13 

12 
13 
13 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
15 
15 
15 

15 

2                   

16 

8 

17 

4 

17 

5 

17 

6 

17 

7 

17 

8 

17 

9 

17 

10 

17 

11 

IS 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

1% 
\i 

U 

21 
S 
8 
33 

21 

a 

22 

22 

23 

a 

24 

s 

26 

s 

26 

% 

27 

» 

28 

s 

29 

» 

30 

» 

31 

Monthly  discharge  of  Soap  Creek  near  St.  Xavier,  Mont.,  for  the  year  ending  Sept.  SO^  1917. 


Month. 

Discharge  in  second-fwt. 

Run-off  in 

Maximum. 

Minimum. 

• 

Mean. 

acr^bK. 

October 

25 

23 

249 

249 

252 

17 

15 

24 

21 
21 
23 
21 
20 
12 
11 
15 

23.9 
221.6 
73.9 
61.7 
73.8 
15.3 
13.2 
19.9 

l,4W 

471 

April 

4,400 

mK^  :              ::     :::::::::::::::::.:.:.:.: 

S,7W 

Jane 

tsao 

July 

90 

August 

SU 

Sei^ember 

1,IS& 
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BOTTSVOBASS  CREXK  HEAR  ST.  XAVTER,  MOVT. 

Location. — ^In  NW.  J  sec.  6,  T.  5  S.,  R.  23  E.,  a  quarter  of  a  mile  above  croflsing  of 
Big  Horn  canal,  on  Crow  Indian  Reservation,  4  miles  south  of  St.  Xavier,  in  Big 
HcOTi  County. 

Drainaoe  area. — Not  measured. 

Records  available.— September  9, 1911,  to  September  30, 1917. 

Gage. — Overhanging  chain  on  left  bank  a  quarter  of  a  mile  above  crossing  of  Big 
Horn  canal;  read  by  Loren  S.  Stanley. 

Discharge  measurements.— Made  from  footbridge  500  feet  above  gage  or  by  wading. 

Channel  and  control. — Bed  of  stream  gravel  and  silt;  shifts.  Banks  above  and 
below  gage  high  and  steep;  not  subject  to  overflow  below  gage  height  11  feet 
(discharge,  about  400  second-feet). 

ExTBEMES  OP  DISCHARGE.— Maximum  stage  during  year,  11.3  feet  at  5.30  p.  m. 
March  30  (discharge,  from  extension  of  rating  curve,  500  second-feet);  minimum 
stage  recorded,  2.90  feet  6  p.  m.  August  16  (discharge,  2.5  second-feet). 

1911-1917:  Maximum  stage  recorded,  11.3  feet  March  30,  1917  (discharge,  500 
second-feet);  minimum  stage  recorded,  2.3  feet  September  27,  1911  (discharge 
0.3  second-foot). 

IcE.--Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
November  10  to  March  30. 

Dhersions. — ^None. 

Rigxtlation  . — None. 

AocuRACT. — Stage-discharge  relation  changed  by  high  water  in  March.  Rating 
curve  used  October  1  to  November  9  well  defined  below  100  second-feet;  curve 
used  March  30  to  September  30  weU  defined  below  60  second^eet.  Gage  read  to 
half-tenths  twice  daily;  read  occasionally  to  quarter-tenths.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.    Records  good. 

I>Marge  nuamiremtnU  of  RoUengrass  Creek  near  St.  Xavier,  Monl.y  during  the  year  end- 

ing  Sept.  SO,  1917. 


[MadebyW.  A.Lamb.J 

- 

Date. 

A 

Di»- 
chaife. 

)Uji 

Feet. 
4.12 
4.50 
3.04 

""•l^. 

jmi  a;:::::::::::::::::::::::::::::. .:.:.;::.;.;.;. ::..:.:: :..:.:: ::. 

40w2 

Aug.  11       

4.8 
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Iktily  ducharge^  in seoond-feetf  of  Rottengraas  CreeknecarSt.  Xavier,  Mont,, for theyesr end- 
ing Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

8.0 
8.0 
8.0 
7.0 
8.0 

8.0 
8.0 
7.6 
8.0 
8.0 

7.5 
7.6 

ao 

8.0 
8.0 

8.2 

8.0 
8.2 
8.2 
8.2 

8.5 
9.5 

10 

10 

10 

10 

10 
9.0 
9.0 
9.0 
9.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 

139 
133 
133 
139 
284 

284 
163 
163 
181 
163 

127 
92 
82 
72 
72 

55 

51 
36 
36 
31 

28 
34 
34 
37 
37 

34 
40 
40 
-  40 
34 

36 
34 
30 
32 
37 

82 
109 
103 
77 
55 

47 
47 
47 
51 
72 

07 
160 
175 
145 
151 

82 
82 
77 
51, 
63 

63 
69 
63 
72 
115 
176 

200 
270 
228 
228 
228 

181 
151 
92 
82 
109 

115 
100 
87 
87 
63 

63 
60 
63 
50 
55 

50 
51 
43 
42 
43 

38 

24 
24 

21 
20 
19 
16 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
12 
U 
9 
13 

11 
9.6 
6.6 
6.6 
5.6 
6.6 

5.8 
5.8 
&8 
6.8 
6.8 

6.8 
6.8 
5w8 

6.8 
5.8 

5.4 

4.0 
4.0 
4.0 
3.2 

2.6 
4.0 
4.0 
8.7 
3.2 

3.2 
2.8 
2.6 
2.5 
2.5 

8.3 
3.2 
8.2 
8.2 
3.2 
3.2 

3.2 

2 

12 

3 

12 

4 

12 

6 

12 

0 

12 

7 

12 

8 

12 

9  

12 

10 

12 

U 

12 

12 

12 

13 

18 

14 

iO 

16 

10 

w 

i$ 

17 

5.0 

18  

&0 

19 

4.$ 

20 

4.8 

21 

&0 

22 

5.0 

23 

4.9 

24 

5.0 

25 

10 

26 

10 

27 

S.0 

28 

&0 

29L 

S.0 

30 

496 
352 

5.0 

31 

Monthly  discharge  of  Rottengrass  Creek  near  St,  Xavier,  Mont,,  for  the  year  ending  Sept. 

SO,  1917, 


Month. 


October 

November  1-9.. 
March  30-31.... 

April 

May 

June 

July 

August 

September 


Discharge  in  seoood^eet. 


Maadmum.  3Cinimum.     Mean, 


10 
8.0 


284 

175 

270 
21 
5.8 
5.0 


7.5 
8.0 


8.46 
8.00 


28 

03.1 

80 

8a4 

24 

97.0 

6.6 

13.1 

2.5 

4.15 

2.8 

4.05 

Ros-otfin 
acr&4eet. 


S» 

143 

1,«0 

^«0 

Km 
m 
» 

3(1 


LITTLE  HORK  RIVER  NEAR  WTOLA,  MOVT. 

Location.— In  W.  i  SW.  J  sec.  28,  T.  2  S.,  R.  35  E.,  a  quarter  of  a  mile  below  propceed 

headworks  of  Little  Big  Horn  canal  No.  3,  16  miles  above  Lodgegran  Creek. 

and  4  miles  southwest  of  Wyola,  in  Big  Horn  County. 
Drainage  area. — 260  square  miles. 

Records  available. — September  7,  1911,  to  September  30,  1917. 
Gage.— Overhanging  chain  gage  on  right  bank;  read  by  Ida  M.  Shipman  and  Granville 

Collins. 
Discharge  measurements.— Made  from  cable  75  feet  below  gage  or  by  wading  neir 

cable. 
Channel  and  control. — Composed  of  boulders  and  gravel ;  shifts  occasionally  at  high 

stage.    Left  bank  high  and  not  subject  to  overflow;  right  bank  high  but  subject 

to  overflow  100  feet  below  gage. 
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EmKMBS  OP  DI8CHABOE.— Maximum  stage  recorded  during  year,  7.1  feet  at  7  a.  m. 
June  22  (dischaige,  1,580  second-feet);  minimum  stage,  4.20  feet  March  15-20  and 
22-24  (discharge,  82  second-feet). 

1912-1917:  Maximum  stage  recorded,  7.1  feet  June  22,  1917  (discharge,  1,580 
second-feet);  minimum  stage,  4.2  feet  April  10  and  12, 1915  (discharge,  32  second- 
feet). 

Ice.— ^tage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
December  10  to  March  11. 

DiTBRsiONS. — Small  amount  diverted  for  irrigation. 

Regulation  . — ^None. 

Accuracy. — Stage^ischarge  relations  not  permanent;  affected  by  shifting  control 
and  by  ice.  Rating  curve  used  October  1  to  April  15  well  defined  below  500 
second-feet;  shifting-control  method  used  April  16  to  September  30.  Gage  read 
to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  implying  mean  daily 
gage  hei^t  to  rating  table.    Records  fair. 

Dxithargt  rMaxutemenU  of  Little  Horn  River  near  Wyolaj  Mont.j  during  Uie  year  ending 

Sept.  SO,  1917, 


[Made  by  W.  A.  Lamb.l 

Date. 

Ottge 
height. 

Dis- 
charge. 

Date. 

Oace 
height. 

Di». 
charge. 

i)«c2 

Feet. 
4.31 
4.32 

See.'ft. 
90 
97 

Jane  21 

Feei. 
6.15 
4.53 

Sec.^. 
958 

May3 

Aug.  11 

182 

Dmbf  diaeharge,  in  uccmd-feel,  of  Little  Horn  Rivet  near  Wyola,  Mont,,  far  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

120 
120 
124 
131 
124 

124 
131 
124 
124 
120 

120 
124 
120 
116 
120 

120 
120 
124 
120 
120 

122 
120 
116 
114 
114 

116 
120 
122 
120 
116 
110 

110 
110 
116 
116 
116 

116 
114 
110 
110 
110 

no 

112 

no 

114 

no 
no 

112 
112 

108 
108 

no 
no 

108 
106 
108 

106 

no 
no 
no 

108 

106 
104 
104 
108 
104 

no 
no 
111 

112 

131 
120 
120 
131 
131 

131 
120 
120 
129 
133 

131 
124 
122 
120 
120 

120 
114 
108 
98 
102 

106 
106 
96 
114 
104 

95 

108 
102 
102 
101 

100 
99 
98 
112 
180 

144 
114 
104 
112 
106 

118 
140 
156 
208 
274 

396 
873 
396 
396 
442 

418 
331 
312 
352 
352 

373 
331 
352 
442 
542 
418 

396 
373 
331 
373 
568 

373 
373 
373 
516 
785 

730 
648 
542 
516 
648 

785 

950 

1,250 

1,250 

1,190 

1,070 
1,510 
1,130 
1,070 
1,190 

1,010 
840 
621 

1,070 
960 

702 
675 
648 
648 
621 

568 

568 
516 
491 
466 

418 
373 
373 
274 
193 

161 
149 
161 
193 
223 

208 
193 
193 
193 
208 

193 
193 
193 
180 
166 
166 

166 
166 
166 
180 
180 

180 
164 
161 
161 
161 

159 
159 
159 
156 
156 

156 
152 
142 
142 
135 

131 
131 
129 
129 
129 

129 
127 
127 
127 
127 
124 

124 

2 *  '  *  . 

124 

3....  

124 

4 .  . 

122 

5...  

122 

«... 

122 

7...  

120 

8.... . 

120 

>...   *"  * 

120 

»....  . 

118 

11 

120 
100 
100 
91 
82 

82 
82 
82 
82 
82 

91 
82 
82 
82 
91 

91 
100 
120 
223 
193 
142 

118 

12 ;*";:;; 

118 

B.... 

116 

14...   

116 

15... :::::: 

116 

w 

120 

17...   *'*' 

118 

IS :'*'*:';:::;.: 

114 

15... 

114 

30...  

114 

21... 

112 

22... :;;: 

112 

a..  

112 

24.... ::::: 

112 

25... 

100 

».... 

91 

27..   

91 

28..:: '.'".' 

91 

29 :;*;::; 

89 

30....       

80 

31...  

Hote.— Diaeharge  Interpolated  Dec  8,  Mar.  18,  Apr.  1, 13, 15»  26^  29, 30,  May  1  and  2. 
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Monthly  discharge  of  LiuU  Horn  River  near  Wyohf  Mont.,  for  the  year  ending  Sept. 

SO,  1917, 


Month. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

131 

110 

121 

116 

106 

111 

112 

104 

108 

223 

82 

105 

133 

05 

115 

542 

98 

267 

1,510 

331 

781 

702 

149 

339 

180 

124 

148 

124 

89 

113 

Run-cff  In 
acre4Bet. 


October 

November... 
December  1-9 
March  11-31.. 
AprlL 

June 

July 

August 

September... 


7,440 

6,000 

1,990 

4,37D 

6,840 

16,400 

46,500 

20,800 

9,100 

6,7W 


LITTLB  HORir  &XVXR  HEAR  GROW  AQERCT,  MOVT. 

Location.— In  W.  i  sec.  18,  T.  3  S.,  R.  36  E.,  at  Chicago,  Burlingrton  <Sb  Qmnc>- 

Railroad  bridge  2  miles  south  of  Crow  Agency,  in  Big  Horn  County,  14  miles 

above  junction  with  Big  Horn  River. 
Drainage  area. — 1,190  square  miles. 
Records  available. — Septemb^  7, 1911,  to  September  30, 1917;  March  24, 1906,  to 

June  30,  1906,  for  station  at  Crow  Agency,  2  miles  below  present  station;  Crow 

Agency  ditch  diverts  wat^  between  the  stations. 
Gage. — Stevens  water-stage  recorder  on  right  bank  40  feet  below  railway  bridge  set 

to  same  datum  as  chain  gage;  chain  gage  on  downstream  side  of  railway  bridge 

1912  to  1916.    Records  for  1911  were  obtained  from  staff  on  bridge  pier  near  left 

bank;  gages  at  same  datum.    Records  1905-6  obtained  from  chain  gage  on  upstream 

side  of  railroad  bridge  at  Crow  Agency. 
Discharge  measurements. — Made  from  upstream  side  of  hi^way  bridge  200  feet 

below  gage  or  by  wading. 
Channel  and  control.— Bed   of  stream   composed   of  gravel;  sli^tly  shifting. 

Banks  high;  not  subject  to  overflow  below  gage  height,  about  14  feet. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  10.8  feet  at  8 

a.  m.  April  6  (dischaige,  3,930  second-feet);  minimum  stage,  4.40  feet  October 

1-7,  November  1,  August  29  to  September  9,  September  14,  22-30  (dischaige,  129 

second-feet). 
1905  and  1912-1917 :  Maximum  stage  recorded ,  lO.B  feet  April  6, 1917  (diKhaige, 

3,930  second-feet);  minimum  stage,  1.8  September  25-29,  1905  (dischaige,  60 

second-feet). 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — Several  small  diversions  for  irrigation  from  main  stream  and  tribat»ries 

above  station. 
Regulation  . — None. 
Accuracy. — Stage-discharge*  relation  permanent  except  as  affected  by  ice.    Rating 

curve  well  defined  between  150  and  4,000  second-feet.    Gage  read  to  half-tenths 

once  daily.    Daily  discharge  ascertained  by  applying  mean  daily  gage  hd^t  to 

rating  table.    Records  good. 

DiBcharge  measurements  of  Little  Horn  River  near  Crow  Agency,  Mont,,  during  the  year 

ending  Sept,  SO,  1917, 
[Madeby  W.  A.  Lamb.] 


Date. 


Di». 
charge. 


Date. 


Oa»         Dis- 
heignt.     oharfB. 


Oct.  11. 
Dec.  4. 
Apr.  6.. 
llay  5. 


Feet. 
4.52 
4.58 
10.36 
5.15 


Sec.'fl. 

168 

178 

«  3,630 

398 


May  27.. 
Jime22., 
Aug.  10.. 


Fett. 
6.75 
6.85 
4.01 


Sec-fi. 
1,410 


«  Velocity  determined  by  surface  method,  using  a  coefficient  of  0.00  to  obtain  mean  Telodty. 
feU  at  rate  of  0.3  foot  per  hour  during  measurement. 
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DaU^  (Hseharffe,  in  second-feet,  of  Little  Big  Horn  River  near  Crow  Agency  ^  Mont. ,  for  the 
year  ending  Sept,  SOy  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

• 

July. 

Aug. 

Sept. 

1 

120 
129 
129 
129 
129 

129 
129 
156 
lo6 
142 

156 
156 
156 
142 
156 

142 
142 
142 
142 
156 

171 
171 
186 
186 
186 

186 
186 
186 
186 
186 
186 

171 
171 
171 
156 
156 

166 
142 
142 
142 
142 

129 

3,600 
2,920 
2,240 
2,370 
2,470 

2,180 
2,040 
1,780 
1,660 
1,600 

1,570 
1,540 
1,480 
1,480 
i;480 

1,480 
1,420 
1  420 
1,390 
1,360 

1,330 
1,300 
1,240 
1,240 
1,210 

1,180 
1,160 
1,150 
1,150 
436 

640 
514 
488 
439 
386 

•   339 
339 
436 
436 

488 

b67 
567 
648 
648 
704 

704 
676 
648 
694 
504 

621 
676 
621 
648 
880 
1,300 

940 
820 
880 
820 
676 

940 
880 
860 
704 
880 

1,180 
1,150 
1,120 
1,060 
1,060 

!;^ 

1,180 
1,420 
1,360 

1,330 
1,330 
1  480 
1,390 
1,300 

1,240 
1,210 
1,120 
1,090 
1,060 

820 
791 
791 
762 
704 

733 
648 
621 
594 
594 

667 
540 
488 
436 
411 

386 
362 
339 
317 
317 

206 
275 
376 
255 
237 

237 
219 
202 
202 
186 
186 

186 
186 
186 
156 
156 

156 
'     156 
156 
156 
186 

186 
186 
166 
156 
156 

156 
166 
156 
156 
166 

156 
156 
156 
156 
156 

156 
156 
156 
129 
129 
129 

129 

3 

129 
129 

3 

4 

129 

9 

129 

e 

129 

7 

129 

8 

129 

9 

129 

10 

142 

u 

142 
142 

12 ;;; ;.;  ..**" 

11 , * 

142 

14.: ::::::::::::::: 

129. 
142 

ij 

IS 

156 

17 

156 

IS 

156 
156 
142 

w '; 

20 ■       ' 

a 

.142 
129 
129 
129 

22 ;.;:*!::;**;'!::";**;" 

a 

24...  .        

25 '              

129 

36 

120 

27 

120 

31 '                

120 
120 

a...           

JO 

120 

21 !....,';.;.!...*!;*.'**.* 

Monthly  discharge  of  Little  Horn  River  near  Crow  Agency ^  Mont.,  for  the  year  ending 

Sept.  SO,  1917. 


MoDth. 


Discharge  in  second-feet. 

Ifaximuxn. 

Mean. 

186 

129 

157 

171 

129 

153 

3,600 

1,210 

1,750 

1,300 

339 

663 

1,480 

676 

1,080 

820 

186 

445 

186 

129 

159 

156 

129 

136 

Run-cff  in 
acre-feet. 


optDber 

NoTBmber  1-11 

^!.*:f:::::: 

Jaly 

•Japist , 

September 


9,650 
3,340 
86,800 
40,800 
64,300 
27,400 
9,780 
8,090 


LODOEOBASS  CREEK  AT  LODOEOBA8S,  M OHT. 

Location.— In  S.  i  sec.  13,  T.  6  S.,  R.  35  E.,  600  feet  above  Chicago,  Burlington  A 
Quincy  Railroad  bridge  and  a  quarter  of  a  mile  south  of  Lodgegrass,  on  Crow 
Indian  Reservation,  in  Big  Horn  County. 

DuiNAOE  AREA. — Not  measured  (142  square  miles  at  old  site,  6  miles  upstream). 

Records  available.— March  24, 1916,  to  September  30, 1917,  at  present  site;  Septem- 
ber 9,  1911,  to  December  28,  1915,  at  old  site  6  miles  above  in  SW.  J  sec.  29,  T. 
6  S.,  R.  35  E.,  a  quarter  of  a  mile  above  Lodgegrass  ditch. 

Gage. — Overhanging  wire  gage  on  left  bank;  at  old  site,  an  overhanging  chain  gage  at 
different  datum. 

Discharge  measurements. — ^Made  from  the  railway  bridge  or  by  wading. 

Channel  and  control. — Control  is  an  outcrop  of  sandstone  overlain  by  bouldera 
and  gravel;  boulders  and  gravel  likely  to  shift. 
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Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  5.05  feet  March 
31,  when  stage-diechaige  relation  was  affected  by  ice  (disdiaige  not  computed); 
minimum  stage,  1.85  feet  October  1,  2,  and  15  (dischaige,  14  second-feet). 

1911-1)^17:  Maxipium  stage,  7.0  feet  June  13, 1915  (dischaige,  695  second-feet), 
minimum  stage,  1.80  feet  September  9  and  13,  1916  (discharge,  11  second-feet). 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice  November  17  to  March  31; 
flow  not  determined.    No  records  December  23  to  March  29. 

Diversions. — Lodgegrass  ditch  diverts  water  for  irrigation  6  miles  above  present  site. 
Old  station  was  a  quarter  of  a  mile  above  head  works  of  this  ditch;  hence  flow 
during  irrigation  season  is  not  comparable  to  that  at  present  site. 

Regulation. — None. 

Accuracy. — Daily  gage  heights  taken  from  observer's  readings  to  nearest  quarter- 
tenth  once  daily.  Two  readings  were  taken  during  rapid  change  in  stage.  Daily 
discharge  obtained  by  applying  daily  gage  heights  to  rating  table,  October  1 
to  November  17,  April  16  to  July  28,  and  Aug\ist  10  to  September  20.  Dischaf^e 
obtained  April  1-15  and  July  28  to  August  9  by  shifting-control  method;  records 
fcdr.  Curve  used  October  1  to  November  17  and  April  16  to  July  28  fadrly  well 
defined  between  15  and  400  second -feet;  records  good. 

Discharge  measurements  of  Lodgegrass  Creek  at  Lodgegrass,  Mont.,  during  the  year  ending 

Sept,  SO,  1917. 
[Made  by  W.  A.  Lamb.] 


Date. 

Gage 
height. 

Dis- 
charge. 

Date. 

CuRe 
height. 

Dls- 
charge. 

Date. 

height. 

Dls- 
chargp. 

Dec.2 

Feet. 
02.23 
3.C5 

Sec.'Ji. 
27.2 
374 

1 

;  May3 

Feet. 
2..'?9 

Sec.'ft. 
62 

.17K 

Aug.  10.^ 

Feet. 
2.17 

^t^ 

Apr.5 

June  21 

3.90 

1 

1 

a  Stagp-discharge  relation  affected  by  ice. 


Daily  discharge,  in  second-feet, 

of  Lodgegrass 
ending  Sept. 

Creek  at  Lodgegrass, 
SO,  1917. 

Mont 

.,  for  theysBT 

Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

11 

14 
18 
22 
22 

20 
20 
22 
22 
22 

20 
18 
18 
17 

n 

IS 
18 
20 
20 
20 

20 
21 
26 
22 

20 

22 
24 
26 
26 
24 
22 

22 
20 
20 
20 
20 

20 
22 
20 
22 
24 

26 
26 
26 
22 

18 

20 
20 

503 
235 
146 
131 
350 

373 
148 
.•W7 
600 
346 

1R2 
161 
133 
116 
156 

87 
87 
68 
63 
63 

72 
74 
74 
90 
74 

63 
74 
63 
74 
68 

65 
68 
63 
63 
90 

237 
166 
94 
80 
74 

74 
77 
87 
98 
116 

132 
166 
150 
124 
141 

154 
146 
124 
113 
113 

116 
141 

187 
170 
154 
187 

394 
180 
166 
166 
187 

318 
318 
258 
202 
ISO 

202 
268 
347 
428 
378 

381 
363 
394 
394 
394 

418 
332 

290 
237 
225 
218 
213 

200 
195 
187 
174 
170 

160 
136 
108 
104 
101 

90 
87 
80 
63 
63 

63 
63 
63 
63 
63 

63 
63 
60 
59 
55 
51 

48 
.45 
41 
40 
37 

36 

31 
30 

30 
30 
3D 
27 
27 

27 
21 
24 
24 
24 

22 
22 
22 
22 
21 

21 
21 
21 
21 
21 
21 

n 

2 

21 

3 

n 

4 

n 

« 

6 

7 

ft 

9 

10 

11 

IS 

12 

16 

13 

i« 

14 

16 

16 

21 

16 

30 

17 

» 

18 

» 

19 

•n 

20 

IS 

A 

94 

22 

22 

23 

21 

24 

21 

25 

21 

26 

22 

27 

34 

28 

132  ,        31 ft 

21 

29 

160 
202 
250 

310 
318 

M 

TO 

s 

l 
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Monthbf  dMutrge  of  Lodgegrass  Creek  at  Lodgegrass,  Mont,,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 


Ortober 

XoFtmber  1-17. 

r-;:::;::::: 

JUM 

July 

Aogost 

September 


Discharge  in  second-feet. 


ICaximaxn.  ICinimum.     Mean. 


26 
26 
600 
2S0 
428 
290 
48 
30 


14 
18 
58 
55 
154 
51 
21 
16 


30.5 
21.6 

168 

122 

287 

122 
2&2 
21.6 


Run-off  in 
acre-feet. 


1,200 
728 

10,000 
7,500 

17,100 
7,500 
1,790 
1,290 


TOHOX7E  RIVE&  AT  CABHEYVILLE,  WTO. 

Location. — In  sec.  20,  T.  57  N.,  R.  84  W.,  at  highway  bridge  at  Cameyville,  Sheridan 

County.    Nearest  important  tributary,  Goose  Creek,  enters  3  miles  below. 
Drain  AGE  area. — 495  square  miles  (measured  on  base  map  of  Wyoming;  scale,  1: 

500,000). 
Recokds  available.— May  25,  1911,  to  October  31,  1912;  April  4,  1915,  to  June  30, 

1917,  wheB  station  was  discontinued. 
GAGB.—Chain  gage  on  downstream  side  of  bridge;  read  by  Walter  Bone. 
DiBCHABOB  MEASUREMENTS. — ^Mado  fiom  two-spau  bridge  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  gravel  and  small  boulders;  shifts;  no 

well  defined  control.    Banks  not  subject  to  overflow. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  7.3  feet  at  11.30 

a.  m.,  June  18  (discharge,  2,690  second-feet);  minimum  stage  probably  occuired 

during  winter. 
IcB. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  dlBContinued 

during  winter. 
Diversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  188 

second-feet  from  Tongue  River  above  station  and  33  second-feet  below. 
Regulation  . — ^None. 
AocuRACT. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter. 

Rating  curve  used  October  1  to  November  12  is  fairly  well  defined  between  100 

and  1,400  second-feet  and  curve  used  June  15-30  is  well  defined  between  100 

and  2,800  second-feet;  shifting-control  method  used  April  8  to  June  14.    Gage 

read  to  quarter-tenths  twice  daily.    Daily  discharge  ascertained  by  applying 

mean  daily  gage  height  to  rating  table.    Records  good. 

Ditcharge  measureTnente  of  Tongue  River  at  Cameyville y  TTyo.,  during  the  year  ending 

Sept.  SO,  1917.      - 


Date. 

Made  by- 

Gaee 
height. 

Dis- 
charge. 

Apr.  26 

Robert  FoUfinahftft- . , , , .    „ , . ,  ^ 

3.54 
7.27 

Sec.-ft. 
151 

lane  18 

P.V.Hodges 

2,660 
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DaHy  dittharge,  in  second-feet,  of  Tongue  River  at  CameyviUey  Wyo,,  far  the  pear  ending 

Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

Day. 

Oct. 

Nov.  '    Apr. 

1 

May. 

June. 

1 

lao 

110 

135 

986 

16 

112 

152 

1,080 

1,800 

3 

130 

120 

160 

1,060 

17 

124 

152 

1,020 

a,«o 

3 

138 

133 

142 

992 

18 

130 

i        142 

962 

2,«B 

4 

138 

128 

152 

1,110 

19 

105 

!        128 

1,080 

2,aeB 

6 

138 

116 

264 

1,170 

20 

94 

126 

1,150 

2.180 

6 

124 

108 

203 

092 

21 

140 

'        133 

1.150 

2,100 

7 

124 

112 

174 

998 

22 

198 

1        126 

917 

2,189 

8 

133 

01 

730 

174 

998 

23 

128 

158 

974 

2,U» 

9 

138 

94 

675 

vii 

1,240 

24 

105 

163 

1,030 

2,020 

10 

128 

140 

542 

m 

2,160 

25 

124 

163 

974 

1,940 

11 

124 

118 

320 

206 

2,250 

26 

138 

163 

1,100 

1,710 

12 

120 

88 

283 

291 

1,630 

27 

138 

140 

980 

1,640 

13 

124 

244 

333 

1,300 

28 

133 

138 

1,040 

1,430 

14 

116 

226 

573 

1,300 

29 

140 

147 

1,160 

1,430 

15 

124 

193 

741 

1,600 

30 

31 

124 
124 

133 

1,990 
1,230 

1,310 

Monthly  discharge  of  Tongue  River  at  Cameyville,  Wyo,,for  the  year  ending  Sept.  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Ran-offin 

Maximum. 

Ifln^Tpypni- 

M;an. 

aar»4eet. 

October 

108 

140 

730 

1,990 

2,000 

94 
88 
136 
136 
966 

128 
113 
234 
700 
1,620 

7,870 

November  1-12. 

2^090 

April  8-30 

10,700 

May 

43,000 

June 

96,400 

POWDER  RIVER  HEAR  ARVADA,  WYO. 

Location. — Near  liiie  between  Tpe.  56  and  57  N.,  R.  76  W.,  at  State  bridge  17  miles 
north  of  Arvada,  Sheridan  County.  Nearest  tributary,  Clear  Creek,  enters  200 
yards  below. 

Drainage  area. — 6,580  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — September  1, 1915,  to  September  30,  1917. 

Gage. — Chain  gage  on  upstream  guard-rail  of  bridge,  since  May  4, 1916;  read  by  John 
Watt.    Prior  to  that  date,  gage  was  inclined  staff  1  mile  upstream  at  K  randi. 

Discharge  measurements. — Made  from  two-span  highway  bridge  or  by  wading. 

Channel  and  control.—  Bed  composed  of  silt  and  gravel.  Control  just  above  mouth 
of  Clear  Creek.  During  high  water  there  may  be  backwater  from  Clear  Creek  as 
there  is  only  2  feet  fall  between  station  and  creek. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  8  feet  at  1.30 
p.  m.  May  22  (discharge,  8,780  second-feet);  minimum  stage  recorded,  475  feet  an 
August  27  (discharge,  6  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observation  diBcontinaed 
during  winter. 

DrvERSioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  9 
second-feet  from  Powder  River  above  station  and  none  below. 

Regulation.— None. 

Accuracy. — Stage-discharge  relation  fairly  permanent,  except  for  assort  time  during 
high  water  when  it  was  affected  by  backwater  from  Clear  Creek.  Affected  by 
ice  during  winter.  Rating  curve  well  defined  below  2,000  second-feet  but  poorly 
defined  above.  Gage  read  to  hundredths  once  daily .  Daily  dischaige  ascertained 
by  applying  daily  gage  height  to  rating  table.  Owing  to  flashy  character  of  stroam, 
one  gage  height  per  day  will  not  give  true  mean  stage  for  the  day.    Records  fair. 


Digitized  by 


Google 


YELLOWSTONE  BTVEB  BASm. 


141 


ditdiarge  meaauremenJU  of  Powder  Rher  near  Aroada,  Wyo.^  during  the  year  ending 

Sept.  SO,  2917. 


Dtto. 

Made  by- 

Oage 
hei^t. 

Dis- 
charge. 

UtT      1 

Robert  FoHansbee 

Feet. 
4.30 
5.48 
3.44 

Sec.-ft. 
403 

Jme  14 

P.V.Hodges 

2,110 
81 

July  » 

do....". 

Daily  disduxrge,  m  second-feet,  of  Powder  River  near  Arvada,  Wyo.^  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aiig. 

Sept. 

1 

34 
37 
58 
55 

58 

55 

61 

64 

89 

246 

295 
265 
210 
189 
98 

102 
107 
107 
116 
143 

149 
150 
169 
176 
175 

169 
175 
210 
206 
182 
182 

175 
192 
192 
182 
175 

150 
159 
150 
172 
175 

485 
390 
740 
740 
795 

645 
645 
1,680 
850 
740 

645 
645 

485 
485 
560 

2,410 
3,700 
4,220 
4,740 
3,960 

3,700 
8,780 
5,000 
3,180 
2,660 

3,440 
3,180 
3,180 
2,660 
5,000 

'*i;286* 

3,180 
1,910 

2,660 
3,180 
2,660 
2,160 
1,280 

1,470 
1,470 
1,680 
2,410 
2,410 

2,410 
2,410 
2,410 
2,160 
2,160 

2,160 
1,910 
1,910 
1,470 
1,050 

975 
692 
636 
620 
602 

522 
452 
421 
390 
378 

344 
•305 
255 
305 
214 

176 
159 
150 
143 
130 

130 
116 
111 
84 
130 

104 
66 
74 
84 
51 
48 

40 
27 
18 
18 
27 

100 
92 
84 
38 
38 

38 
37 
37 
25 
22 

22 

18 
18 
18 
16 

11 
11 
38 
24 
18 

12 
6 
22 
27 
22 
22 

87 

J 

87 

3 

78 

4 

51 

1 

51 

6 

44 

7 

42 

8 

38 

9 

38 

10 

38 

11 

37 

12 

36 

U 

34 

14 

33 

15 

32 

16 

31 

17. 

42 

18 

47 

19 

68 

30 

65 

n '. 

64 

a.:: ::::.:::.::.:::::::::::: 

66 

a 

54 

24...       

52 

2$ :: 

48 

9 

48 

27 

48 

» 

522 
522 
522 

44 

29 

44 

». 

46 

31 

1" " 

NoTC^Disdiarge  estimated  July  8.  Aug.  7, 11, 12, 25, 26,  and  Sept.  30,    Rating  table  applied  indirectly 
Tune  17-33,  on  account  of  backwater  from  Clear  Creek. 

Monihiy  diacha^ge  of  Powder  River  near  Arvada,  Wyo.,for  the  year  ending  Sept.  SO,  1917, 


Mooth. 


Discharge  in  second-feet. 


Mft-riwinTn,  Minimum.     Mean 


Run-off  in 
acre-feet. 


October 

NoveD&ber  1-10. 

Mayl-ao 

JoneS-aO 

July 

Aqgost... 

September.  .>.. 


205 
192 
8,780 
3,180 
975 
100 
87 


34 
159 
390 
1,060 
48 
6 
31 


140 

174 
2,340 
2,080 

286 

sas 

48.7 


8,610 
3,460 
189,000 
94,900 
17,600 
1,880 
2,000 


CLEAR  CREEK  NEAR  BUFFALO,  WTO. 

Location. — In  sec.  6,  T.  50  N.,  R.  82  W.,  just  above  power  house  of  Buffalo  Manu- 
facturing Ck>.,  4  miles  west  of  Buffalo,  in  Johnson  County. 
Dbainaob  area. — 120  square  miles  (measured  on  topographic  map). 
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RscoRDs  AVAiLABLB.—Jiine  16  to  September  SO,  1917.  FromMay2,1806,toFebn]ary 
28,  1900,  station  maintained  at  measuring  flume  1  mile  upstream.  Flow  at  two 
points  comparable.  From  October  24,  1902,  to  December  31,  1904,  and  May  8, 
1911,  to  June  11,  1912,  a  station  was  maintained  at  highway  bridge  in  Buffalo. 
Flow  not  comparable,  as  several  ditches  divert  water  between. 

Gaoe. — Chain  gage  at  left  bank  300  feet  above  power  house. 

Discharge  measurements. — Made  from  cable  located  50  feet  upstream  from  gage. 
Low-water  measurements  made  by  wading  opposite  power  house. 

Channel  and  control. — Channel  composed  of  laige  boulders;  control  at  large 
boulders  10  feet  downstream;  permanent  during  1917.  Banks  low,  but  not  sab- 
ject  to  overflow  because  of  small  range  of  stage. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  records  discontinued. 

Extremes  of  discharge. — Maximum  stage  recorded  4.2  feet  at  6.30  a.  m.  June  18 
(discharge,  1,120  second-feet);  minimum  dischaige  occurred  during  winter. 

Diversions. — Pipe  line  of  Buffalo  Manufacturing  Co.  diverts  water  from  Clear  Greek 
H  miles  upstream.  A  separate  record  of  flow  through  pipe  line  is  kept  and  flow 
added  to  that  at  gaging  station  to  give  total  flow  of  creek.  Four  lakes  and  French 
Creek  canal  had  adjudicated  decrees  for  diversion  of  25  second-feet  from  North 
Fork  into  French  Creek  prior  to  December  31, 1916.  During  1917, 10,300  acre-feet 
were  diverted  between  June  10  and  September  30.  North  Fork  and  French 
Creek  canal  diverted  1,230  acre-feet  between  June  10  and  July  21.  Below  there 
are  adjudicated  decrees  for  diversion  of  428  second-feet. 

Regulation. — Alternate  melting  and  freezing  of  snow  in  mountains  during  spring 
causes  diurnal  fluctuation  in  flow.    No  artificial  regulation. 

Accuracy. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  between  10  and  800  second-feet.  Gage  reid 
to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.    Records  good. 

Discharge  measwremenU  of  Clear  Creek  near  Buffalo^  Wyo.^  during  the  year  ending  Sept. 

SO,  1917, 


Date. 

Made  by- 

Gacc 
height. 

Dis- 
charge. 

Date. 

Made  by- 

h^. 

ChUfC. 

Apr.  29 

Robert  Follansbee 

Hod£es  and  Beebe 

Fen. 
0.86 
3.18 
1.84 

600 
107 

Aug.    9 
Sept.  28 

Mull 

Fen. 
LOO 
L28 

61.3 

June  16 

P.  V.  Hodgtt 

S&S 

July  31 

Daily  discharge,  in  second-feet,  of  Clear  Creek  near  Buffalo,  Wyo.,  for  the  year  ending 

Sept.  SO,  1917.  I 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept 

1 

433 

369 
476 
476 
632 

542 
520 
542 
565 
498 

454 
348 
329 
293 
242 

98 
89 
72 
80 
80 

80 
64 
64 
64 
64 

57 
64 
50 
50 
50 

57 
44 
38 
38 
38 

38 

38 
38 
28 

28 

28 
28 
28 
33 

38 

16 

637 
900 
1,040 
750 
825 

700 
900 
776 
775 
875 

700 
725 
700 
760 
700 

206 

192 
206 
225 
225 

206 
192 
192 
192 
162 

162 
162 
177 
162 
134 
109 

44 

57 
80 
134 
162 

147 
96 
80 
72 
64 

04 
64 
64 
64 
57 
50 

33 

2 

17 

K 

3 

18 

S 

4 



19 

X 

5 

20 

9 

6 

21 

£ 

7 

22 

33 

8 

23 

X 

9 

24 

» 

10 

25 

38 

11 

26 

% 

12 

27     ... 

J7 

13 

28 

» 

14 

29 

3S 

15 

30 

S 

31..'. .'.'.'... 

NoTB.— The  above  table  does  not  include  water  diverted  by  pii>e  line  of  the  Bullalo  Manttteotoring  Ca 


Digitized  by 


Google 


YELLOWSTONE  BIVBK  BASIN.  143 

Monikkf  dMuargt  of  Clear  Creek  near  Buffalo,  Wyo.,  for  the  year  ending  Sept,  SO,  1917. 


MODtll. 


Imie  16-30 

July 

AojEDSt. 

BepCembcr 

The  period 


Discharge  in  second-feet. 


\fiMriTnnTn-  Hinimum.     Mean. 


1,040 
632 
162 

57 


637 
109 
44 
23 


783 

311 
75.1 
31.0 


Rtm-off  In 
acre-feet. 


23,300 
19,100 
4,620 
1,900 


48,900 


NoTi.— The  above  table  does  not  include  water  diverted  by  the  pipe  line  of  the  Buffalo  Manufacturing  Co. 

Combined  monthly  discharge  of  Clear  Creek  and  pipe  line  of  Buffalo  Manufacturing  Co., 
near  Buffalo,  Wyo.,for  the  year  ending  Sept.  SO,  1917, 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Minimnm. 

Mean. 

acre-feet. 

hme  16-30 

1,050 
644 
174 
00 

649 
121 
56 
34 

795 

323 
87.1 
43.3 

23,700 
19,900 
5,360 
21680 

Jnly 

Aofust. 

^ifptember 

Theperiod 

51,500 

CLBAB  OBSBK  HXAR  AXVADA,  WTO. 

Location. — In  sec.  36,  T.  57  N.,  R.  77  W.,  at  Sorenson'e  ranch,  IJ  miles  above  mouth 
of  creek  and  16  milee  north  of  Arvada,  Sheridan  Coimty.  No  tributary  between 
'    station  and  mouth  of  creek. 

Drainagb  area. — 1,110  square  miles  (measured  on  base  map  of  Wyoming;  scale 
1:500,000). 

Records  ayailablb. — August  8,  1915,  to  September  30,  1917. 

Gaoe. — Chain  gage  on  right  bank  a  quarter  mile  below  diversion  dam  at  Sorenson*s 
ranch;  read  by  Miss  Carrier  Sorenson. 

DiscHARQB  MEASUREMENTS. — ^Mado  from  Cable  50  feet  below  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel.  Multiple  control  con- 
sisting of  two  rock  dikes  across  the  river  150  feet  apart;  upp^  dike  100  feet  below 
gage  acts  as  low-water  control.  At  high  water,  lower  dike  is  control.  At  low 
stages  silt  collects  in  the  crevices  of  the  rock  dike  changing  the  stage-discharge 
rdation.    Banks  not  subject  to  overflow.    Stage  of  zero  flow,  3.8  feet. 

ExTREMSs  OF  DISCHARGE. — MaxJmum  stage  recorded  during  year,  8.2  feet  at  7  p.m. 
June  18  (discharge,  2,630  second-feet);  minimum  discharge  probably  occurred 
during  winter. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observation  discontinued 
during  winter. 

Dr^ERSiONS. — Viwt  to  December  31,  1916,  there  were  adjudicated  diversions  of  428 
second-feet  from  Clear  Creek. 

Regxtlation. — ^None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  20  and  2,800  second-feet.  Gage  read  to  hun- 
dredths once  daily  except  during  flood  stages  when  it  was  read  twice  daily. 
Daily  disduuge  ascertained  by  applying  to  rating  table  the  daily  gage  height, 
(Mr  the  mean  of  two  daily  gage  heights.    Records  good . 
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Diai^wtrge  tMomrements  of  Clear  Creek  near  Arvada,  Wffo.,  during  the  year  ending  Sept. 

SO,  1917, 


Date. 

Made  by- 

heigK. 

DIs- 
charge. 

Date. 

llMleby— 

b?iS5. 

Dis- 

ICay    2 

June  14 

Robert  FoUansbee.... 
P  V.Bodges 

Feet. 
5.02 
6.68 

1,140 

June  10 
July  29 

P.V.Bodgea. 

do 

Fmt. 
8.16 
4.98 

1« 

Daily  discharge,  in  second-feety  of  Clear  Cre^  near  Arvada^  Wyo.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt 

1 

16 
17 
17 
18 
19 

19 
20 
18 
21 
21 

22 
20 
21 
21 
20 

16 
18 
20 
20 
21 

21 
20 
28 
31 
26 

25 
34 
34 
44 
39 
34 

39 
34 
34 
34 
34 

34 
34 
34 
34 
34 

34 

105 
210 
242 
225 
225 

225 
225 
260 
360 
260 

260 
330 
430 
530 
1,000 

825 
1,160 
1,160 
1,000 
1,240 

2,180 
1,490 
1)240 
1,240 
1,490 

1,780 
1,490 
1400 
1,400 
2  290 
1  780 

1,400 
1,320 
1,240 
1,320 
1,320 

1,160 
1,000 
930 
1,080 
1,680 

2,180 
1,880 
1,400 
1,160 
1,160 

1,400 
2,080 
2,620 
2,630 
2,180 

2,180 
2,180 
2,080 
1,880 
1,780 

1,780 
1,680 
1,400 
1,320 
1,340 

730 
500 
590 
590 

560 
530 
545 
500 
590 

630 
505 
380 
300 
242 

195 
152 
105 
88 
54 

42 

54 
62 
54 
53 

54 
54 
44 
225 
78 
70 

65 
57 
44 
34 
34 

33 
7J 
30 
30 
15 

16 
16 
17 
18 
30 

20 
23 
23 
26 
26 

28 
82 
114 
S3 
50 

58 
65 
60 
57 
50 
57 

56 

2 

77 

3 

75 

4 •. 

7$ 

5 

53 

6 

5S 

7 

S 

8 

52 

0 

52 

10 

48 

11 

47 

12 

19 

13 

49 

14 

49 

15 

4S 

16 



840 
260 
260 
280 
225 

225 
242 
243 
360 
300 

280 
260 
242 
210 
195 

4$ 

17 

» 

18 

S3 

19 

53 

20 

53 

21 

53 

22 

SO 

28 

S3 

24 

53 

25 

S3 

26 

52 

27 

50 

28 

57 

20 

57 

30 

60 

31 

Note.— Oct.  1  to  Not.  ti ,  Sept.  1  to  30  discharge  computed  by  indirect  method  for  shifting  oontroL  ioly 
8,  Aug.  11-12,  26  no  gage  readings.    Discharge  interpolated. 

Monthly  discharge  of  Clear  Creek  near  Arvada,  Wyo.,  for  the  year  ending  SepL  SO,  1917* 


Month. 

Discharge  in  seoond-feet. 

Ran-offiB 

^^  tn*^^^^*^  - 

Mean. 

acreM. 

October 

44 

39 

340 

2,290 

2,620 

1,080 

114 

77 

16 
34 
195 
195 
030 
42 
15 
47 

23.3 
34.5 

255 

904 
1,620 

316 
42.6 
54.5 

1,480 

November  1-11 

753 

Apr.  l(V-30 

7.S» 

May 

56,flK> 

Jgn^ ^^    ^,.    ..^ 

95.400 

July 

19.4(B 

August.    ,.^.,.,..,-,-rrr-rrr 

3.fiao 

September 

3,»0 
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LocAHON.— Li  Bee.  26,  T.  53  N.,  R.  83  W.,  at  highway  bridge  300  yards  south  of 
Kearney,  Johneon  County. 

Draikaqb  arka.— 117  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  availablb.— September  6, 1902,  to  June  30, 1906;  May  13, 1911,  to  October 
31,  1912;  April  24,  1915,  to  July  31,  1917,  when  station  was  discontinued. 

Gage.— Chain  gage  on  downstream  side  of  bridge;  read  by  Mrs.  Lena  Noyce.  Gage 
used  1902-1916  was  at  same  site  but  referred  to  different  datum. 

DiscHAROB  MBASURBMBNTs. — ^Mado  from  single-span  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  small  boulders;  control  100 
feet  downstream  at  well-defined  rapids,  which  shifted  slightly  during  1917.  At 
hig^  water  there  is  flow  through  a  small  channel  at  the  left  bank  which  diverts 
water  from  Piney  Creek  some  distance  above  the  staticm.  Flow  through  this 
channel  b^;ins  at  stage  of  approximately  5  feet. 

ExTEBM B8  OP  DISCHAROB. — Maximum  stage  recorded  during  year,  4.7  feet  at  6  p.  m 
June  17  (discharge,  1,220  second-feet);  minimum  discharge  probably  occurred 
during  winter. 

Ici.— Stage-dischaige  relation  affected  by  ice;  observations  discontinued  during 
winter. 

Diversions. — Prior  to  December  31, 1916,  there  were  adjudicated  diversions  of  278 
second-feet  from  Piney  Creek  above  station  and  74  second-feet  below. 

Rboulation. — ^None . 

Accuracy. — Stage-discharge  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  10  and  1,000  second-feet.  Gage  read  to  half- 
tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  heights 
to  rating  table,  except  for  period  June  8  to  July  31,  when  discharge  was  computed 
by  indirect  method  for  shifting  control.    Records  excellent. 

Di»ckirge  measurements  of  Piney  Creek  at  Kearney,  Wyo.,  during  the  year  ending  Sept. 

SO,  2917, 
(Made  by  P.  V.  Hodges.] 


Date. 

h^t. 

Dis- 
charge. 

JonelT         

Feet. 
4.28 
1.82 

See.^. 
984 

WyJl 

SO 

Dmhf  diseharge,  in  seoomd-feet,  of  Piney  Creek  at 

Kearney,  Wyo,,  for  the 

tfear  ending. 

Sept,  SO,  1917 

Dty. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

1.... 

18 

38 

44 

444 

298 

16.... 

13 

60 

397 

746 

62 

2.... 

18 

36 

44 

420 

248 

17.... 

13 

60 

397 

1,100 

32 

a.... 

18 

36 

44 

332 

206 

18.... 

13 

60 

420 

1  060 

40 

4... 

18 

34 

60 

363 

178 

19.... 

13 

39 

420 

988 

41 

5.... 

18 

34 

44 

374 

206 

20.... 

13 

56 

680 

944 

141 

•.... 

18 

34 

63 

332 

181 

21.... 

13 

50 

494 

834 

63 

7.... 

18 

34 

67 

546 

270 

22.... 

13 

63 

444 

889 

110 

8.... 

20 

34 

60 

78 

730 

270 

23.... 

13 

95 

374 

840 

48 

».... 

20 

34 

68 

78 

730 

212 

24.... 

23 

78 

374 

840 

75 

iO.... 

20 

34 

68 

86 

784 

257 

25.... 

34 

70 

374 

894 

76 

U.... 

20 

34 

50 

114 

779 

212 

26.... 

39 

70 

374 

735 

84 

12.... 

18 

34 

63 

136 

662 

173 

27.... 

39 

70 

420 

845 

93 

0.... 

13 

68 

186 

411 

99 

28.... 

39 

56 

420 

653 

78 

M.... 

13 

66 

260 

454 

66 

29.... 

39 

44 

444 

600 

05 

14.... 

13 

60 

374 

631 

60 

30.... 
31.... 

39 
39 

54 

420 
397 

425 

80 
59 

187043"— 21— w  8  P  456 10 
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Monthly  discharge  of  Piney  Creek  at  Kearney,  Wyo,,  for  the  year  ending  SepL  30,  1917 


ICootii. 


ICazimiim. 

Ifinfmnm. 

Umn, 

39 
38 

95 

680 

1,100 

298 

13 
34 
44 
44 

333 
32 

212 
34.7 
10.2 

275 

670 

132 

Ban-off  in 
acre-feet. 


October 

November  1-12 
April  8-30 

June 

July 


i,sa 

83 
2,701 
1ft, « 
30,  «l 

8,11 


PnrXT  ORZBK  AT  UCR0S8.  WTO. 

Location.— In  NW.  J  sec.  18,  T.  53  N.,  R.  80  W.,  at  highway  bridge  a  quarts  of  i 
mile  from  Ucroes,  in  Sheridan  County.  No  tributary  between  station  and  mouth, 
half  a  mile  below. 

Drainage  area. — ^253  square  miles  (measured  on  base  map  of  Wyoming;  scale 
1 :  600,000). 

Records  AVAnjiBLE.— May  12  to  September  30, 1917. 

Gaoe. — Chain  gage  attached  to  highway  bridge;  read  by  Miss  Alma  Larsen. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading  200  feet 
downstream. 

Channel  and  control. — ^Bed  composed  of  silt  and  gravel  which  will  shift.  Contiol 
50  feet  downstream  at  riffle  composed  of  compact  gravel;  shifted  slightly  doling 
1917.    Banks  not  subject  to  overiflow. 

Ice. — Stage-discharge  relation  affected  by  ice. 

Extreme  of  discharge.— Maximum  stage  reccnded  during  period,  4.2  feet  at  11 
a.  m.  June  20  (discharge,  1,070  second-feet);  minimum  stage  rec<Hxled,  1.3  feet  at 
8.20  a.  m.  July  20  (discharge,  4  second-feet). 

Diversions. — Prior  to  December  31,  1916,  adjudicated  diversions  of  351  second-feet 
from  Piney  Creek,  all  above  station. 

Regulation. — Head  waters  are  chain  of  small  moimtain  lakes,  the  largest  of  wfaich, 
Cloud  Peak,  is  used  as  reservoir  for  irrigation.  Alternate  melting  and  freeaog 
of  mountain  snow  in  spring  of  year  causes  some  diurnal  fluctuation. 

Accuracy. — Stage-discharge  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  6  and  1,200  second-feet.  €rage  read  to 
quart<^-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  the  rating  table;  shifting-control  method  used  August  21  to 
September  30.  Records  good,  June  8  to  August  20;  fair,  August  21  to  Septem- 
ber 30. 

Disduarge  meanurements  of  Piney  Creek  at  Uerosi,  Wyo.,  during  the  year  ending  8efi 

SO,  1917, 


Date. 

Madeby- 

height. 

Dis- 
charge. 

Date. 

Made  by 

M^ 

May  13 

Tone  16 

J.C.Beebe 

Feel. 
2.45 
8.90 
4.22 
2.60 
1.90 
1.40 

See.-ft, 
172 

818     1 

1,100     , 

304      1 

45.9 

6.0  i 

July  81 

80 
Sept.  29 

Hodgeeand  Beebe 

Mull. 

Ft«L 
1.76 
1.50 

"*i.*45' 
1.50 

P.V.Hodgee 

Hodges  and  Beebe 

J.cTBeebe 

U« 

20 

July    5 

14 

do 

do 

P.V.Hodi^ 

7.17 
li3 

do 

do 

m 

19 
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DaUff  dischar^f  in  $eoond-feei 

,  ofPiney  Creek  at  UcroiSf  Wyo.^for  the  yean 
SO,  1917. 

'  ending  SepU 

D«y. 

May. 

June. 

July. 

Aug. 

Sept 

Dsy. 

May. 

Jane. 

July. 

Aug. 

Bept 

1 

290 
227 
190 
160 
196 

175 
160 
190 
227 

178 

184 
150 
87 
53 
50 

24 

14 
18 
10 
14 

20 
17 
14 
14 
13 

8.4 
8.4 
7.0 
6.8 
6.4 

11 
11 
U 
11 
11 

10 
10 
10 
10 
10 

8.4 
6.4 
8.4 
8.4 
9.8 

16 

768 
910 
871 
858 
988 

832 
832 
750 
665 
878 

760 
665 
610 
510 
500 

87 

27 
7.7 
5.8 
4.6 

35 
24 
21 
22 

90 

17 
28 
44 
65 
42 
32 

7.0 
6.4 
7.0 
6.7 
21 

84 
87 
84 
29 
28 

22 
24 
20 
15 
12 
13 

14 

2 

17 

18 

3 

18 

18 

4 

19 

18 

5 

20 

20 

6. 

21 

•18 

7 

22 

18 

8 

40ft 
636 
7fiO 

878 
665 
485 
438 
535 

28 

18 

9 

24 

18 

10 

25 

26 

485 

17 

11 

17 

12 

175 

27 

17 

13 

28....... 

17 

14. 

106 

29 

17 

15. 

30 

17 

31 

NoTB.— Bept.  ^0, 16, 18, 23-28,  and  30,  no  gage-height  record;  discharge  interpolated. 
Monthly  ditcharge  of  Piney  Creek  at  UcrosSy  Wyo,,  for  the  year  ending  Sept.  SO,  1917. 


Month. 

Discharge  in  second-feet. 

RtuKiff  in 

MaximnTn. 

Mean. 

nnra  fnmf 
ovrOneot. 

June8-ao 

988 
290 
37 
20 

406 
4.6 
5.8 
6.4 

609 
94.8 
16.3 
13.6 

31,900 

July 

5,830 
1.000 

August 

sisptember 

'no 

Tbe  period 

39;  500 

UTTLE  MISSOTTBI  BIVEB  BASIN. 
LITTLB  KISSOXnELZ  &IVSB  HBAB  ALZADA,  MOVT. 

Location. — Near  southweet  comer  of  T.  8  S.,  R.  60  E.,  at  Walker's  ranch,  300  yards 
below  edte  of  proposed  dam,  2  mllee  below  mouth  of  Thompson  Creek,  and  4  miles 
below  Alzada,  in  Fallon  County. 

Drainagb  akea. — 780  square  miles. 

Records  available .—Jime  18,  1911,  to  September  30, 1917. 

Gaob. — Overhanging  chain  gage  on  right  bank,  read  by  John  Walker;  gage  used  dur- 
ing 1911  was  vertical  staff  on  left  bank,  150  feet  downstream.  Datum  of  chain 
gage  0.08  foot  lower  than  that  of  staff  gage. 

Discharge  measurements. — ^Made  by  wading  or  from  cable. 

Channel  and  control. — ^Bed  shifts  during  high  water.  Stream  sluggish.  Banks 
cut  5  to  15  feet  in  sandy  soil.    Two  channels  at  medium  and  one  at  high  stage. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  13.18  feet  at  7 
p.  m.  April  11  (discharge,  3,250  second-feet);  channel  dry  October  1-7,  January 
4-6,  and  Septwnber  1^-30,  (discharge,  0). 

1911-1917:  Maximum  stage  recorded,  15.3  feet  April  6,  1912  (discharge,  4,550 
second-feet);  minimum  stage,  channel  dry  July  6  to  August  7,  and  October  14-18, 
1911;  September  9-15,  1913;  Sept«nber  8-10,  12-30,  and  October  1-7,  1916;  Jan- 
uary 4-6, 1917,  and  September  19-30, 1917. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice.  Data  obtained  is  inadequate 
to  estimate  winter  flow.    Discharge  not  computed  January  13  to  March  26. 

Diversions. — None. 

Regulation. — None  of  importance.  Some  flood  water  in  ^ring  is  stored  in  coulees 
on  tributaries  for  use  in  irrigating  small  tracts. 
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Accuracy. — Stage-discharge  relation  pennanent.    Rating  curve  well  defined  between 
80  and  2,000  second-feet.    Gage  read  to  quarter-tenths  twice  daily.    Daily  dis 
charge  obtained  by  applying  mean  daily  gage  height  to  rating  table.    Beomis 
good. 
No  discharge  measorements  were  made  during  the  year. 

Daily  discJiarge,  in  second-feet,  of  Little  Missouri  River  near  Ahada,  Mont.,  for  the  year 

ending  Sept.  SO,  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

0 
0 
0 
0 
0 

0 

0 

0.4 
13 
45 

37 
26 
10 
16 

0 
11 
10 
10 
10 

10 
0 
8 

7.6 
7.6 

8.0 
7.6 
7.2 
7.2 
7.2 
5.6 

5.2 
5.2 
5.2 
4.8 
4.8 

6.0 
7.2 
7.6 
7.6 
7.6 

5.6 
4.0 
2.8 
4.0 
5.6 

6.0 
6.0 
6.4 
7.2 
14 

13 
12 
12 
11 
10 

10 

10 

10 
9.5 
9.0 

9.0 
9.0 
8.5 
9.0 
9.0 

8.5 
8.0 
7.6 
7.2 
6.0 

5.2 
5.6 
6.0 
6.0 
6.0 

6.8 
6.8 
6.8 
6.8 
6.4 

5.2 
4.8 
4.0 
3.1 
2.8 

2.6 
2.4 
2.2 
1.6 
1.0 
1.0 

1.0 
.8 
.5 
.0 
.0 

.0 
.7 
.6 
.6 
.7 

.7 
.6 

1,600 
1,080 
1,060 
1,030 
1,170 

1,550 
1,740 
1,770 
1830 
1,860 

3.020 
21740 
1280 
1,030 
022 

550 
518 
430 
265 
217 

162 
140 
140 
162 
130 

162 
96 
109 
306 
352 

184 
111 
140 
173 
206 

116 
68 
56 
47 
41 

37 
34 
31 
25 
23 

22 
13 
20 
20 
25 

29 
31 
28 
36 
51 

51 
45 
41 
49 
49 
184 

162 
116 
66 
56 
122 

m 

173 
88 
56 
43 

37 
33 
24 
20 
16 

14 
12 
11 
10 
14 

14 
14 
14 
12 
12 

11 
22 
19 
12 
11 

9.0 
8.0 
7.6 
7.2 
6.4 

5.6 
4.8 
5.6 
4.4 
4.4 

4.4 
4.4 

4.0 
5.2 
5.2 

4.8 
4.0 
4.0 
4.0 
4.8 

5.6 
5.6 
4.4 
4.4 
8.7 

2.8 
2.8 
3.1 
8.7 
3.1 
2.8 

2.2 
2.2 
1.3 
1.3 
1.3 

1.3 
1.6 
1.6 
1.6 
2.2 

7.6 
12 
85 
20 
12 

9.0 
39 
17 
10 
19 

16 
9.0 
4.8 
4.0 
3.4 

2.8 
2.5 
1.6 
1.3 
1.0 
2.5 

4.8 

2 

5.6 

3 

6.4 

4 

4.8 

5 

4.0 

« 

3.4 

7 

2.5 

8 

2.2 

0 

L6 

10 

LO 

11 

2.2 

12 

L3 

13 

.8 

14 

.6 

16 

.5 

15 

.8 

17 

.4 

18 

.4 

19 

.0 

20 

.0 

21 

.0 

22 

.0 

23 

.0 

24 

.0 

26 

.6 

26 

.0 

27 

120 
128 
173 
860 
1,710 

.0 

28 

.0 

20 

.0 

30 

.0 

31 

Monthly  discharge  oflAUle  Missouri  River  at  Ahtada,  Mont. ,  for  the  year  ending  Sept.  SO, 

1917. 


Montb. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Rmntfin 
acre4Bet. 


October 

November... 
December.... 
January  1-12. 
Blaich  27-31. 

April 

May 

June 

July 

August 

September... 


45 
14 
9.0 
1.0 
1,710 
3,020 
206 
173 
9.0 
85 
6.4 


0.0 
2.8 
1.0 
.0 
120 
96 
13 
10 
2.8 
1.0 
.0 


9.95 
7.64 
5.64 
.51 
506 
914 
64.1 
46.2 
4.83 
9.55 
1.44 


613 
455 

347 

ai 

5,930 

54,400 

3,940 

2,730 

2W 

SS7 

85.7 


SNIFB  BIVEB  BASIN. 
KNIFB  BIVEB  WEAR  BBOITOHO,  K.  DAX. 

Location.— In  SE.  }  sec.  4,  T.  142  N.,  R.  90  W.,  at  ranch  half  a  mile  below  mouth  of 
Elm  Creek,  15  miles  above  Spring  Greek,  and  6  miles  from  Broncho,  in  Mercer 
County. 

Drainaoe  area. — ^1,260  square  miles;  drainage  area  at  original  location  2  miles  down- 
stream, probably  5  square  miles  greater. 
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Records  AVAiLABLi.^May  29, 1903,to  September  30, 1917. 

Gage. — Chain  on  cantilever  timber  on  left  bank  near  observer's  house;  datum  un- 
changed since  March  23, 1905.    Gage  read  by  C.  D.  Smith. 

DiBCHAROB  MEASUREMENTS. — ^Mado  from  cablo  500  feet  below  gage  or  by  wading. 

Channel  and  control. — Stream  bed  below  gage  large  gravel  and  stones,  nearly 
permanent.  Channel  narrow  with  steep  banks  which  are  not  overflowed  at  gage 
heights  leas  than  20  feet. 

Extremes  of  discharge. — Maximum  stage  during  year,  17.0  feet  March  30,  caused 
by  ice  jam;  maximum  discharge,  1,480  second-feet,  March  31;  minimum  stage, 
3.3  feet  September  10  (discharge,  4  second-feet);  river  reported  dry  September 
e-8,  1905,  and  September  ia-19,  1908. 

Ice.— Stage-discharge  relation  seriously  affected  by  ice  and  gage  records  discontinued 
during  part  of  winter. 

AccuRACT. — Stage-discharge  relation  practically  permanent  during  the  year,  except 
as  affected  by  ice.  Rating  curve  Mrly  well  defined  below  2,000  second-feet. 
Gage  read  to  tenths  once  daily.  Daily  discharge  ascertained  by  applying  daily 
gage  height  to  rating  table.  Records  good.  Indirect  method  used  March  27  to 
April  9,  because  of  ice.    Records  fsh, 

0%$charge  meaturemenU  of  Knife  River  near  Broncho,  N.  Dak.,  during  the  year  ending 

Sept,  SO,  1917. 
[Made  by  V.  H.  Sprague.] 


Date. 


Dis- 


Mar.3L.. 
July  16... 


Sec.-fl, 
1,587 

ia2 


a  Backwater  from  Ice. 


Dml^  diacharge,  in  second-feet,  of  Knife  River  near  Broncho,  N,  Dak.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Not. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

11 
11 
21 
21 
21 

21 
21 
21 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
21 
21 
21 

21 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

1,320 

1,210 

1,100 

712 

627 

683 
925 
1,100 
655 
655 

925 
1,320 
958 
296 
354 

278 
164 
179 
164 
315 

296 
278 
226 
194 
179 

210 
243 
226 
194 
179 

124 
90 
80 
62 
62 

54 
54 
47 
47 
47 

47 

40 
40 
40 
40 

40 
40 
40 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
27 
27 
27 

27 
27 
27 
27 
27 

27 
33 
33 
33 
47 

44 
40 
40 
33 
33 

27 
27 
27 
21 
21 

21 
27 
27 
27 
27 

27 
33 
27 
27 
21 

21 
16 

11 

2..                 

3 

4 

5 

* 

6 

7 

8 

9 

10 

11.                        

12 

13.                         

2 

U 

15.                             .... 

1«.                       

17 

IS.                   

i»....'!*Il!! 

2D 

21.                          

22 

23.                  

24 

25.                     

4 

2(                           

27 





ioo 

627 

741 

1,100 

1,480 

2R 

29 

« 

31 

Note.— Alter  Nov.  10,  the  discharge  decreased  gradually  and  during  February  and  the  first  three  weeks 
fak  March  it  was  probably  only  a  few  second-feet. 
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Monthly  discharge  of  Knife  River  near  Brondu),  N.  Dak.  ^for  the  year  ending  Sept.  SO,  1917 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Mean. 

acre-tet. 

October 

21 

16 

1,320 

124 

47 

21 

11 

4 

11 

16 

164 

27 

21 

4 

4 

4 

17.3 
16 
539 
45.3 
29.5 
11.1 
6.35 
4.0 

1,060 
317 

Noyember  1-10 

April 

32,100 

2,780 

1^780 

&2 

May....;;;;::::::::::::::: :::::: :::::::::     :  : : 

June 

July 

August 

390 

September. ..,...,*^.^x^a^*..x*x^^^  ^ 

238 

NoTX.~8ee  footnote  to  daily  discharge  table. 

HBABT  BIVEB  BASIN. 
HEART  KIVXB  HEAR  &ICHABDTOV,  H.  DAS. 

Location.— In  sec.  21,  T.  138  N.,  R.  92  W.,  opposite  residence  of  W.  F.  Church,  1 

mile  below  highway  bridge  and  11  miles  south  of  Richaidton. 
Drainage  area. — 1,250  square  miles. 
Records  available. — ^May  18,  1903,  to  September  30,  1917. 
Gage. — Chain  on  cantilever  timber  opposite  observer's  house,  on  right  bank  of  river. 

Auxiliary  chain  gage  on  high¥ray  bridge  1  mile  above  observer's  house,  used 

March  23  to  June  1,  1917,  because  of  damage  to  regular  gage.    The  two  gage 

datums  are  so  related  that  readings  at  the  bridge  are  approximately  10.0  feet  less 

than  on  the  gage  regularly  used. 
Discharge  measurements.— At  high  stages  from  bridge;  at  ordinary  low  stages  by 

wading. 
Channel  and  control. — Channel  fairly  permanent,  but  control  sometimes  changed 

considerably  during  part  of  year  by  the  building  of  dams  by  beavere  a  quarter . 

of  a  mile  below  gage. 
Extremes  of  discharge. — Maximum  stage  recorded  during  year,  33.7  feet  April  1 

(discharge,  1,850  second-feet);  minimum  stage,  25.2  feet  August  25  (discbuge, 

0.4  second-foot). 
1903-1917:  Maximum  stage  recorded,  25.9  feet  from  chain  gage  at  highway 

bridge  June  10,  1906  (discharge,  8,020  second-feet);  river  reported  dry  July  26 

to  August  11,  August  20-23,  1903,  September  1-19, 1905,  July  22-27, 1914. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  observer's 

reports  and  gage  heights  and  weather  records.    Winter  flow  very  small. 
Regulation  and  diversions. — ^No  storage  or  divendons  appreciably  affecting  the 

discharge. 
Agcxtraot. — Stage-discharge  relation  affected  by  dam  built  by  beavers.    Rating 

curve  pooriy  defined.    Gage  read  to  half -tenths  once  daily.    Dischaige  de- 
termined by  shifting-control  method.    Records  poor. 

Discharge  measurements  of  Heart  River  near  Richardton^  N.  Dak.,  during  the  year  ending 

Sept,  SO,  1917. 


Date. 

Made  by- 

lid^t. 

Di»- 
charff. 

Mar.  80 

V.  H.  8i>rBgae 

FM. 
33.48 
M.08 
2S.24 

1,S61 

July  16 

do 

'    7.7 

Aug.  28 

F.  F.  Chandlfl*- 

.1 

Digitized  by 


Google 


CANNONBAIi.  BTVEB  BASTS. 


151 


Dsibf  dtteharge,  in  second-feet,  of  Heart  River  near  Richardton,  N.  Dak.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nor. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

24 
28 
24 
24 
28 

24 
24 
28 
28 
24 

24 
24 
24 
24 

24 

24 
24 
24 
20 
24 

20 
24 
20 
17 
17 

17 
17 
17 
17 
17 
20 

17 
20 
17 
14 
14 

14 

14 
17 
17 
14 

14 

1,850 
1,860 
1,850 
1,070 
1,470 

1,500 
1,470 
1,410 
1,500 
1,210 

1,1.')0 
940 
051 
485 
409 

872 
400 
409 
354 
820 

288 

320 
820 
304 

288 

272 
337 
337 
288 
250 

220 
138 
138 
138 
132 

152 
113 
102 
102 
102 

102 
91 
91 
91 
80 

70 
70 
70 
50 
50 

70 
00 
00 
00 
50 

50 

41 
30 
41 
41 

45 

50 
05 
00 
55 
55 

41 
32 
30 
30 
32 

28 
24 
24 
24 
24 

17 
24 

28 
28 
41 

30 
24 
24 
24 
17 

11 
11 
14 
14 
20 

17 
17 
24 
24 
28 

20 
17 
14 
11 
8 

8 

8 
11 
11 
11 

0 
3 
3 
3 
2.5 

2.5 

4.5 

3 

3 

2.5 

4.5 

3.5 

1.0 

1.0 

2 

1.0 

.8 
.8 
1.3 
1.3 
L3 

.8 
LO 
L3 
1.0 
LO 

1.0 
1.0 
.8 
.0 
.0 

.6 
.5 
.6 
.5 
.4 

.4 
.4 
.4 
.4 
.4 
.5 

ao 

2 

.0 

3 

.0 

4 

.0 

5 

.0 

C 

.8 

7 

.8 

8 

.8 

f 

.8 

10 

1.0 

U 

1.0 

12 

LO 

0 

L3 

14 

LO 

U 

2 

n 

1.0 

17 

2 

W 

2 

19 

2 

2D 

, 

2 

a 

2 

a 

2 

» 

220 
250 
372 

409 
545 
810 
940 
1,040 
1,610 

2 

H 

2.5 

» * ;.. 

2.6 

28 

2.5 

27 

2.6 

28 ] ; ;.... 

2 

29 

2 

30 

2 

31 

NoTX.— After  Nov.  11,  discharge  decreased  gradually  and  during  February  and  first  3  weeks  in  Mardi 
uwmted  to  only  a  few  second-feet. 

Monthly  diMharge  of  Heart  River  near  Richardton,  N.  Dak.y  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

Discharge  in  second-feet. 

Run-cffin 

Minimum. 

Mean. 

acre-feet. 

OctoJw 

28 

220 

05 

28 
2.5 
2.5 

17 
250 
41 
17 
2.5 
.4 
.0 

22.4 
814 
85.9 
35.1 
10.9 
.90 
L54 

1,880 

April 

Miy..:       .  ..       .  .. 

Jane.;::  ;     ;     : 

Joir:::::::::::::::::::;::::;:::::;::::::::;;:::::::::::; 

Angust. 

55 

Sqttember 

02 

CANNONBALL  BIVEB  BASIN. 
OAVK ONBALL  BIVER  HEAR  STEVSlTSOir,  IT.  DAK. 

Location.— At  boundary  of  Standing  Rock  Indian  Reservation  in  NW.  {  ,  sec.  21,  T. 
133  N.,  R.  82  W.,  60  rods  above  house  of  observer,  F.  Bingenheimer;  2  miles  south- 
east of  Stevenson  schoolhouse,  4  miles  south  of  Timmer,  N.  Dak.,  and  4  miles 
above  mouth  of  Dogtooth  Creek.  From  1911  to  1915  records  were  maintaiaed  at 
M.  H.  Burdick's,  1  mile  farther  upstream. 

Drainaoe    area. — 3,650  square  miles. 

Records  available.— June  10,  1903,  November  30, 1908;  August  9, 1911,  to  Septem- 
ber 30,  1917. 

Gaob. — Chain  gage  on  projecting  cantilever  timber  at  left  bank.  Datum  of  the  gage 
18  precisely  the  same  as  the  datum  of  the  gage  maintained  at  the  same  point  from 
1903  to  1910.    Read  by  F.  Bingenheimer. 
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DiscHAROB  MEASUREMENTS.— At  low  and  medium  stages  made  by  wading  at  rapids 
a  few  rods  below  observer's  house;  at  medium  and  high  stages  measuzements  an 
made  by  use  of  car  and  cable  20  rods  above  the  gage. 

Channel  and  control.— At  the  rapids  at  the  ford  20  rods  below  the  gage  the  bed  is  of 
stones  and  small  boulders.    Control  has  not  changed  consid^nbly. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  9.4  feet  April  5. 
caused  by  ice  jams;  maximum  dischaige,  1,880  second-feet  April  13;  minimum 
stage,  2.5  feet  September  5  (discharge,  2  second-feet). 

1903-1908  and  1911-1918:  Maximum  stage  recorded,  21.05  feet  (equivaloat  to 
11.05  feet  at  present  location)  April  2, 1912  (discharge,  6,560  second-feet);  no  flow 
during  periods  each  year  1904-1908  and  1913. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice. 

Regulation. — ^No  dams  or  diversions  appreciably  affect  the  flow. 

Accuracy. — Stage-discharge  relation  nearly  permanent.  Rating  curve  &drly  well 
defined.  Gage  read  to  half-tenths  daily.  Daily  dischaige  ascertained  by  apply- 
ing daily  gage  height  to  rating  table;  indirect  method  used  March  27  to  April  10 
because  of  ice.    Records  fair. 

Discharge  measurements  of  Cannonball  River  near  Stevenson,  N,  Dak.f  during  the  year 

ending  SepL  SO,  1917. 


Dftte. 

Made  by— 

heSS. 

Dis- 
charge. 

Date, 

Made  by— 

be®. 

DlB- 

ebaige. 

Oct.  24 

T.  M.WardweU 

L.B.Dale 

Feet. 
ZOO 
6.45 
3.68 

8ec.-ft. 

13.1 
1,487 

92 

June  20 
July  2& 
Aug  25 

AlfHulteoc 

Feet, 
8.29 
2.W 
2.60 

ate.'fL 
71 

Apr.  12 
May  22 

E.  P.ChMldler 

7.4 

Alf  Hulteng 

do 

%9 

Daily  disdmrge,  in  second-feet y  of  Cannonball  River  near  Stevenson,  N,  Dak,,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 
14 

14 
14 
14 
14 
23 

23 
23 
23 
23 
23 

23 

690 
770 
900 
900 
1,030 

1,460 

636 

770 

1,170 

i;520 

1,730 
1,730 
1  880 
1,880 
1,730 

1,450 

1,170 

1,060 

932 

802 

740 
680 
620 
620 
662 

608 
452 
350 
350 
360 

302 
222 
190 
190 
222 

190 
161 
161 
161 
134 

111 
161 
134 
134 
90 

134 
111 
111 
90 
111 

134 
111 
90 
111 

in 

71 
90 
80 
80 
80 
90 

71 
62 
64 
47 

80 

100 
90 
80 
71 
71 

134 
122 
80 
71 
62 

64 

100 
80 
62 
62 

62 
80 
62 
80 
62 

62 
62 
62 
64 
47 

47 
47 
34 
34 
34 

28 
28 
23 
23 
2S 

23 
14 
14 

34 
47 

Xb 

Xb 

Xb 
Xb 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

21 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 



15 

27 

147 
326 
326 
326 
536 

IS 

28 

IS 

29 

30 

31 
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Mon&fy  dikharge  of  CannomhaU  River  near  Stevenson,  N.  Dak.,  for  the  year  ending 

Sept.  SO,  1917. 


MQotb. 


Diaoharge  in  seoond-feet. 

HaziinazD. 

IffnfnuiTn, 

Umn. 

14 

8 

lai 

1,880 

350 

974 

303 

71 

134 

134 

47 

72.9 

47 

4 

18.1 

8 

2 

2.77 

23 

2 

3.48 

Run-off  in 
acre-feet. 


OetolMr... 

fc::: 

June , 

July 

Aogost 

September. 


58,000 
8,240 
4,340 
1,110 
ITO 
207 


GRAND  BIVBR  BASIN. 
VORTH  BRAVCH  OF  ORAVD  RZVER  AT  HALST,  V.  DAK. 

LocAHON. — ^At  highway  bridge  near  northeast  comer  of  sec.  36,  T.  129  N.,  R.  100  W., 
about  20  rods  south  of  post  office  at  Haley,  in  Bowman  County. 

Drainage  area. — 500  square  miles. 

Records  available.— May  17,  1908,  to  September  30,  1917. 

Gaoe. — Stage  obtained  by  measuring  distance  from  bench  mark  on  highway  bridge 
to  water  surfeice  by  means  of  a  metallic  tape  weighted  at  the  end.  From  1908 
to  1911  a  vertical  staff  gage  100  feet  above  the  present  bridge  was  used.  Crage 
read  by  Wesley  Nelson. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Bed  of  stream  gravel  and  sand;  fairly  permanen  . 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  6.2  feet  April  6, 
obstructed  by  ice;  maximum  discharge,  602  second-feet  April  9;  no  flow  June 
25-28. 

1908-1917:    Maximum  stage  recorded,    9.85  feet  Jime  13,  1915  (discharge, 
3,500  second-feet);  no  flow  June  25-28,  1917. 

Ice. — Stage-dischaige  rolation  seriously  affected  by  ice;  gage  observations  discon- 
tinued during  winter. 

Regulation. — Flow  not  appreciably  affected  by  any  diversions  or  dams  above 
station. 

Accuracy. — Stage-dischaige  relation  presumably  nearly  permanent,  except  when 
affected  by  ice.  Crage  read  daily  during  floods  and  twice  weekly  through  re- 
mainder of  season,  to  half-tenths.    Records  roughly  approximate. 

The  following  discharge  measurement  was  made  by  E.  F.  Chandler: 
August  23, 1917:  Gage  height,  0.86  foot;  discharge,  0.2  second-foot. 
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Monihly  digeharge  of  Grand  River  near 

Wakpala 
1917, 

,  5.  Dak., 

for  the  year  enMng  8epL  90, 

Discharge  in  second-feet. 

Ron-offin 

HoDth. 

MftTimnm. 

■j^njitifi'm 

Hein. 

ttOI^^vBW. 

October 

23 

2,000 

980 

215 

215 

1,040 

6 

13 

620 

85 

105 

15 

2 

2 

18.9 

1,190 

217 

-     131 

106 

131 

4.5 

1,1M 

AdiH                  

71,100 

ifi^::::::::::::::::;::::::::::::::::::::::: 

13,300 

JQIM  .               .                              ...                                                        ,    ,    r    - 

7.830 

July 

«,470 

Aoffust              - 

8,0W 

268 

OHBYENNE  BIVEB  BASIN. 
OKBTEVn  RIVBK  HXAB  HOT  SPBOTOS.!  S.  DAS. 

Location.— In  Eec.  9,  T.  9  S.,  R.  5  E.,  1  mile  above  dam  site  of  propoeed  Aiigostuia 
irrigation  project,  5  miles  south  of  Cascade  Springs,  and  11  miles  south  of  Hot 
Sprbgs,  F^U  River  County.  Nearest  tributary,  Cascade  creek,  eoten  2\  miles 
above. 

Drainage  area. — ^Not  measured. 

Rbcords  available.— September  11,  1914,  to  September  30,  1917.  Slatian  main- 
tained at  Edgemont  June  19, 1903,  to  November  30, 1906,  but  flow  is  not  directly 
comparable,  as  a  number  of  small  tributaries  intervene. 

Gaqe. — Inclined  slope  gage  on  right  bank  one-third  of  a  mile  below  Noeranbeig's  firuit 
farm;  read  by  Fred  Noerenberg.  Friez  water-stage  recorder  used  {nior  to  April 
2, 1915,  but  abandoned,  as  stream  carries  too  much  silt  during  flood. 

DiscHAROE  measurements. — ^Made  from  cable  75  feet  below  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  compacted  gravel  on  which  silt  is  de- 
deposited;  shifts  frequently.  Principal  control  a  short  distance  downstieam; 
shifts  during  severe  floods.  Ri^t  bank  subject  to  overflow  for  distance  of  100 
feet  at  stage  of  14  feet. 

Extremes  op  discharge. — Mayimum  Etage  recorded  during  year,  10.80  feet  at  11 
p.  m.  May  22  (discharge,  16,100  second-feet);  minimum  stage,  0.40  foot  on  S^ 
tember  6  (dischaige,  10  second-feet). 

Ice. — Spring  water  from  Cascade  creek  prevents  formation  of  ice,  exc^t  for  brief 
periods. 

Diversions. — ^Permits  granted  for  diversions  amounting  to  93.4  second-feet  from 
Cheyenne  River  above  station,  and  43.4  second-feet  from  Cascade  creek. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  Ua  diort  peri- 
ods during  winter.  Rating  curve  well  defined  between  20  and  20,000  seccmd-feet 
Gage  read  to  hundredths  twice  daily.  Daily  disdiaige  ascertained  by  applying 
mean  daily  gage  height  to  rating  table,  except  for  period  May  24  to  September  30. 
when  disdiarge  was  computed  by  the  indirect  method  for  shifting  control.  Bee- 
ords  good,  except  for  periods  affected  by  ice,  when  they  are  fair. 

DMiarge  measuremenU  of  Cheyenne  River  near  Hot  Springe ,  S,  Dak,,  during  tkeyear 

ending  Sept.  SO,  1917. 


Dftte. 

Made  by- 

Gage 
height. 

Dis- 
charge. 

Date. 

Made  by- 

ba^t. 

Dto- 
chKge. 

Dec.  31 

Fred  Noerenberg 

do 

do 

Feet. 
0.83 
3.73 
4.64 

1,600 
2,660 

July  27 
Aug.  29 

P.V.Hodges 

Fart, 

aes 

-^^^ 

Apr.  20 
May  23 

Fred  Noerenberg. 

36.3 

^  Formerly  Cheyenne  River  near  Oaaoade  Springs,  8.  Dak. 
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Dmbf  dMiarge,  m  9ec(md-feetj  of  Cheyenne  River  near  Hot  Springs j  S,  Dak,  y  for  the  year 

ending  Sept.  SO,  1917. 


Dty. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

ICar. 

Apr. 

itoy. 

June. 

July. 

Aug. 

Sept. 

1 

27 
82 
34 
38 
38 

37 
36 
38 
45 
45 

45 
41 
38 
38 
35 

35 
38 

38 
88 
40 

41 
44 

62 
78 
70 

62 
62 
78 
78 
62 
66 

49 
88 
38 
36 
35 

35 
36 
38 
38 
40 

44 
49 
49 
49 
49 

44 
40 
38 
36 
35 

35 
84 
49 
70 
49 

44 

40 
38 
36 
85 

84 
82 
29 
29 

29 

89 
34 
84 
34 
34 

84 

32 
82 
31 
80 

29 

26 
24 
22 
22 

22 
22 
22 
22 
22 

22 
23 
28 
23 
24 
24 

24 
28 
23 
22 
22 

22 
22 
22 
22 
21 

21 
20 
20 
20 
22 

24 
26 
26 
26 
•  22 

23 
25 
26 
28 
29 

29 
26 
22 

20 
18 
18 

20 
20 
21 
21 
22 

22 
20 
20 
20 
20 

20 
21 
22 
22 
26 

258 
122 
150 
218 
258 

182 
122 

78 
70 

78 

200 
258 
73S 

849 
98 
49 
38 
38 

62 
62 
49 
62 
62 

88 
62 
38 
34 
49 

38 

38 
62 

122 
218 
98 
349 
1,370 

2,290 
1,570 
1280 
3,120 
4,050 
3,120 

8,270 
2290 
1,110 
614 
^530 

586 
530 
476 
586 
398 

530 
614 
644 
586 
567 

502 
449 
772 
614 
1,370 

878 
657 
398 
246 
176 

204 
238 
258 
211 
238 

953 
1,680 
8,270 
3,730 
1,910 

1,190 
806 
476 
374 
302 

222 
153 
186 
176 
133 

92 

88 

50 

75 

2,700 

5,230 
13,900 
3,800 
1,520 
1,240 

2,360 
5,320 
4,050 
1,570 
1,370 
1,680 

1,680 
1420 
916 
3,500 
6,860 

8,500 

1280 

916 

706 

502 

398 
349 
330 
254 
207 

156 
150 
166 
298 
182 

180 
144 
125 
321 
298 

182 
112 
330 
298 
254 

166 
112 
90 
76 
58 

52 
47 
44 
125 
125 

86 
20 
16 
16 
26 

18 
12 
46 
18 
14 

12 
11 
11 
11 
11 

31 
36 
24 
86 
20 
16 

18 
18 
18 
14 
24 

18 
24 
32 
44 
50 

53 
180 
28 
18 
16 

14 

18 

41 

250 

1,090 

662 
211 
105 
105 
67 

84 
29 
26 
26 
26 
20 

18 

2. 

17 

3 

14 

t 

14 

5 

12 

« 

10 

7 

11 

8 

14 

9 

16 

10 

17 

u 

20 

11 

20 

13 

17 

14 

17 

15 

16 

It 

22 

17 

49 

IS. 

82 

18. 

26 

» 

22 

21 

22 

22. 

20 

23 

20 

M 

35 

a. 

66 

3S 

49 

27 

41 

28. 

22 

29 

20 

30 

20 

31 

Non.— Nov.  13-14,  Dec.  13-15, 20-22, 26-30.  Jan.  13-18, 21-24, 31-Feb.  4,  stage-discharge  relation  affected 
by  ice.   Discharge  baaed  on  temperature  and  gage-height  record,  discharge  measurements,  and  observer's 


Monthly  discharge  of  Cheyenne  River  near  Hot  Springe ,  S.  Dak.,  for  the  year  ending 

Sept.  SO,  1917. 


Month. 


Discharge  in  second-feet. 


M«^Tf Tt^^im    Mf niwimn ,     Mean. 


Run-off  in 
acre-feet. 


October.... 
November.. 
December.. 

January 

Febniary... 

An 


i£^.:. 


Jane. 

Jnly 

August.. ... 
September. 


78 
70 
34 
29 
738 

4,060 

3,27t) 
13,900 

6,860 
166 

1,090 
56 


27 
84 
22 
18 
20 
22 

176 
59 

112 
11 
14 
10 


46.7 
41.5 
27.4 
23.0 

109 

610 

681 
1,960 

867 
43.1 

104 
23.0 


2,870 

2,470 

1,680 

1,410 

6,050 

37,500 

40,500 

121,000 

51,600 

2,650 

6,400 

1,370 


The  year.. 


i 


13,900 


10 


276,000 


RAPID  O&EBX  AT  BIO  BEVD,  S.  DAS. 

Location. — In  NW.  {  sec.  8,  T.  1  N.,  R.  6  E.,  at  Big  Bend,  in  Pennington  County. 

Nearest  tributary,  Deer  Creek,  enters  2)  miles  upstream. 
Drain AGK  abba. — 332  square  miles  (measured  on  topographic  map). 
Records  available.— MiEtrch  23,  1915,  to  September  30, 1917. 
Gage. — ^Vertical  staff  just  below  tailrace  of  Dakota  Power  Co.;  read  by  power-house 

operator. 
DiscHABOE  MBASUBBMENTs. — ^Medium  and  low  stage  measurements  by  wading. 
CsAimBL  AND  CONTBOL.— Shifts  at  long  intervals. 
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IcB.— Stage-difldiarge  relation  affected  by  ice  duiiDg  some  winten. 

D1VEB8ION8. — Dakota  Power  Co.  diverto.  water  above  station  but  returns  it  just  above 

Cooperation. — Station  maintained  by  Dakota  Power  Ca    Records  furnished  through 
courtesy  of  United  States  Forest  Service. 

Daily  duchargt^  in  second-feei^  of  Rapid  Creek  at  Big  Bend,  S,  Dak,  ^  for  the  period  Mtr. 

tS,  1915,  to  Sept.  30, 1917. 


Day. 

Oct. 

Nov. 

Dec. 

J^. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1916. 
1  

30 
28 
35 
47 
59 

71 
81 
83 

89 
109 

92 
•  83 

99 
136 
145 

156 
185 
166 
128 
102 

109 
91 
95 
102 
105 

91 

88 
89 
73 
84 

81 
79 
67 
69 
70 

71 
63 
46 
69 
83 

81 
98 
95 
90 
92 

92 
92 
95 
117 
122 

129 
111 
117 
129 
116 

114 
109 
114 
109 
106 

130 
178 
828 
270 
257 

227 
204 
212 
180 
178 

188 
180 
162 
156 
151 

143 
149 
145 
128 
ISO 

ISO 
125 
118 
104 
143 

143 
120 
128 
120 
114 
117 

119 
119 
HI 
lOB 
111 

108 
95 

90 
87 
79 

87 
91 
101 
104 
112 

117 
117 
124 
124 
138 

176 
180 
191 
204 
204 

187 
180 
182 
173 
178 
159 

115 
149 
166 
198 
236 

310 
178 
166 
160 
165 

186 
185 
198 
178 
164 

173 
173 
233 
344 
396 

381 
321 
806 
295 
273 

236 
233 
218 
207 
204 

204 
204 
183 
173 
160 

145 
153 
156 
136 
138 

131 
142 
145 
147 
125 

193 
273 
227 
185 
198 

198 
178 
156 
149 
166 

348 
218 
212 
173 
251 
296 

122 
121 
111 
108 
114 

97 
96 
83 

91 
83 

U7 
104 
94 
91 
83 

91 
101 
100 
91 
81 

81 
76 
84 
69 
68 

09 
63 
61 
76 
72 
75 

313 
338 

295 
367 
218 

216 
233 
218 
233 
233 

243 
348 

333 

306 

378 
888 

439 
446 

378 

429 
395 
837 
818 
828 

616 
531 
497 
895 
405 
868 

75 
67 
63 
69 
71 

61 
75 
67 
58 

58 

63 
66 
57 
64 
64 

63 
56 

55 
60 

a 

64 

78 
67 

51 

53 
56 

58 
47 
76 
73 

340 

2 

j 

311 

3 

396 

4 

2M 

6 

364 

6 

342 

7   

313 

8 



334 

9     

J 

334 

10 

198 

11 

190 

12 

188 

13 

310 

14 

1S5 

15 



187 

16 

W 

17 

158 

18 



142 

19 



13S 

20 

136 

21 

132 

22 



112 

23    

22 
37 
17 

26 
26 
30 
SO 
30 
31 

m 

24 

114 

25 

m 

26 



130 

27 

13S 

28 

149 

29 

111 

30 

135 

31 

1915-16. 
1 

124 
122 
112 
122 
114 

111 
108 
104 
103 

97 

101 
95 
92 
89 

102 

115 
94 

102 
92 

102 

88 

83 
83 
95 
86 

77 
79 
69 
60 
78 
78 

73 
77 
72 
72 
69 

73 
88 
83 
74 
68 

61 
61 
55 
49 
43 

37 
66 

65 
65 
67 

87 
60 
68 
65 
66 

60 
47 
42 
84 

43 
52 
60 
61 
79 

69 
41 
74 
66 
65 

89 
56 
59 
59 
56 

52 
35 
43 
29 
33 

38 
57 
50 
61 
66 

68 
50 
50 
50 
50 
48 

6» 

2 

58 

3 

49 

4  

53 

6 

4S 

6 

44 

7 

41 

g    

46 

9 

« 

10    



44 

11 

46 

12 

46 

13 

SO 

14 

50 

15 

55 

66 
84 
87 
92 
90 

98 
104 
101 
91 
46 

58 
95 
95 
84 
79 
02 

4$ 

16 

44 

17 

51 

18 

46 

19 

45 

20 

4: 

21 

46 

22 

48 

23 

46 

24 

t9 

25 

4S 

26   

46 

27 

47 

28 

a 

29 



46 

30 

45 

31 

...,,.,!.,.,.,, 
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Daily  dikharge^  in  Hwnd-ftti,  of  EaM  CreA  at  Big  Bend,  8.  Dak.,  for  the  period  Mar, 
tS,  1916,  to  Sept.  SO,  19i7— Continued. 


Day. 

Oct. 

Not. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jmie. 

Jnly. 

Aug. 

Sept 

m^i7. 
1 

40 
52 
44 

40 
52 

44 

63 

50 
00 
61 

48 
61 
66 
49 
54 

50 
M 

48 
00 
45 

48 
00 
57 
53 
40 

50 
50 

50 
54 

56 
54 

54 

00 
49 
00 
55 

00 
54 

80 
52 
60 

40 
32 
20 
36 
40 

58 
00 
84 
00 
71 

55 
46 
60 
35 
46 

63 
00 
50 
47 
38 

::::::: 

84 
84 
34 

85 
30 

30 
87 
37 
37 
30 

35 
35 
83 
83 
33 

82 
84 
84 
80 
87 

85 
30 
32 
80 
31 

31 
31 
81 
82 
81 
27 

20 
20 
27 
28 
28 

29 
28 
29 
29 
28 

28 
28 
28 
28 
28 

29 
28 

28 
28 
28 

28 
28 
28 
28 
28 

28 
28 
27 

27 
28 
27 
27 
28 

28 
30 
30 
29 
29 

28 
28 
28 
28 
28 

28 
28 
28 
80 
80 

30 
30 
29 
30 
30 

29 
29 
29 
20 
25 
28 

32 
33 
40 
22 
22 

22 
21 
20 
33 

58 

48 
40 
50 
51 
45 

38 
43 
57 
72 
57 

00 

70 
74 
77 
85 

72 
75 
07 
65 
64 

78 
82 
83 
78 
92 

94 
102 
102 
96 
95 

102 
96 
120 
125 
130 

141 
144 
136 
132 
178 

244 

210 
210 
192 

198 

240 
244 
236 
240 
255 
255 

247 
240 
224 
270 
270 

247 
218 
216 
200 
205 

198 
184 
188 
168 
166 

144 
152 
144 
153 
138 

164 
141 
144 
138 
132 

126 
128 
132 
124 
112 

100 
102 

93 
146 

92 

89 
96 
86 
82 
72 

66 
72 
68 
70 
71 

70 
04 
57 
57 
02 

54 

40 
52 
50 
53 

60 
57 
44 
30 
40 
49 

49 
51 
45 
49 
40 

63 
70 
01 
00 
52 

51 
58 
56 
50 

58 

50 
54 

07 
51 
08 

72 
00 
51 
48 
43 

49 
40 
45 
45 
48 
47 

44 

J 

40 

3 

40 

4. 

44 

a. 

4t 

6 

48 

7 

40 

8 

41 

0 

42 

10 

40 

11 

39 

w 

40 

13 

35 

14 

34 

15 

38 

16 

35 

17 

4Q 

18 

47 

19 

47 

30 

47 

21 

45 

22 

40 

23 

40 

34 

34 

25 

40 

36 

40 

27 

30 

28 

39 

20 

37 

80. 

39 

31 

Non.— No  gage4ieight  record,  Apr.  4-5,  Aug.  1, 15,  Sept.  1  and  15, 1915;  discbarge  interpolated.   Dis- 
efaaige  Deo.  IS  and  29, 1915,  estimated  because  of  ice. 

Monthly  discharge  of  Rapid  Creek  at  Big  Bend,  S,  Dak,,  for  the  period  Mar.  tS,  1915,  to 

Sept,  SO,  1917, 


• 

Discharge  in  seoond-feet. 

Run-off  in 
acre-feet. 

Ifontb. 

Haximuni. 

Minimum. 

Mean. 

1916. 
Han4)  23-31 

37 
1H5 
328 
395 
295 
616 
340 

17 
28 
104 
115 
125 
218 
112 

27.7 
94.7 

163 

221 

182 

340 

183 

494 

April 

5,640 

^:;;::::i;;:::::::!!i:!:::::!:i:::i:i!!:! 

10,000 

June                   .#--    -  -               -  T- ••• 

13,200 

July 

11,200 

AugosC 

20,900 

Septanbef  ...»r...TT ,,-.--,,^ ^ 

10,900 

Thoperiod                      

72,300 

* 

1915-16. 
October 

124 
83 

79 

60 
34 
29 

95.5 

61.1 

53.8 

49 

52 

69.6 

94.2 

134 

153 
89.4 
61.6 
47.7 

6,870 

3,040 

r>ffMHnb^ - 

3,310 

January r 

8,010 

Fnhrtntry.  ,»T»r 

2,990 

March 

ioi' 

129 
204 

4,280 

ADril 

46 
79 

5,610 

M^;;.":;...........! 

8,240 

June     ..--TTr 

9,100 

July 

122 

78 
69 

61 

5,500 

August  

3,790 

fle^wnbtr 

2,840 

The  year 

8ai 

58,200 

^= 
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MonAfy  diicharge  of  Rapid  Creek  at  Big  Bend,  8,  Dak.,  for  the  period  Mar,  SS,  191S,  to 
Sept,  SO,  19/7— Contiiiuea. 


Month. 


Diaoharge  in  teooBd-lMC. 


Haximam. 


Vtnjimim.       Iffonn 


Bnn-offin 


1916-17. 

October 

November 

January 

February 

March 

iSfl::::::::::::::::::::::::::: 

June 

July 

August 

September 


00 
84 
37 
29 
30 
85 
355 
270 
146 
72 
47 


26 
27 
26 
25 
20 
78 
112 
30 
40 
34 


52.0 
51.8 
33.5 
27.9 
28.5 

sa4 

152 

177 
69.4 
53.3 
4a8 


s,aoo 

3,Q» 
2,060 
1,550 
1,750 
3,000 
9,S50 
10.500 
4,270 
3.»0 
3,430 


NOTB.— Discharce  Jan.  1  to  Mar.  14,  1916,  estimated  because  of  ice.    No  gage^uight  record  June  1-30. 
1916;  discharge  esUmated  from  comparison  with  Rapid  Creek  at  Rapid  Qty. 

BELLS  FOXrSCHE  &IVZ&  NEAR  BSLLB  FOXTROHS,  8.  DAK. 

Location. — ^In  sec.  2,  T.  8  N.,  R.  2  E.,  at  diversion  dam  of  Belle  Fourche  inigatioD 
project,  H  miles  below  Belle  Fourche,  in  Butte  County. 

Drainaob  area. — 4,270  square  miles. 

Records  ayailablb. — ^May  10  to  November  30, 1906;  January  1, 1912,  to  September 
30, 1917.  May  26, 1903,  to  June  23, 1906,  for  station  at  the  wtet  outsldrts  of  Belle 
Fourcbe;  the  records  at  these  points  are  not  directly  comparable,  as  Redwater 
River  enters  between  the  two  stations,  and  water  is  diverted  from  Belle  Fourche 
River. 

Gaqb. — ^Inclined  staff  100  feet  from  crest  of  diversion  dam,  and  a  gage  in  canal.  See 
"Computation  of  discharge.'' 

Computation  of  discharge. — The  following  information  was  supplied  by  the 
United  States  Reclamation  Service: 

The  records  of  daily  discharge  represent  the  entire  flow  of  the  river  at  the  diver- 
sion dam  and  have  been  corrected  for  water  diverted  througji  Inlet  canal  and  passed 
through  the  sluice  gages.  The  diversion  dam  acts  as  a  weir;  the  crest  is  400 
feet  long;  the  gage  is  about  100  feet  from  the  crest  and  is  read  twice  daily.  Care- 
ful discharge  measurements  were  made  in  the  river  above  and  below  the  dam 
before  the  coefficient  was  established,  and  the  dischaige  rating  table  as  origiiiaUy 
computed  has  not  been  changed.  The  quantity  diverted  is  determined  at  a  ga^ 
ing  station  maintained  on  Inlet  canal,  and  the  rating  curve  is  checked  by  fre- 
quent discharge  measurements.  The  sluice  gates  are  seldom  used  and  the  flow 
through  them  is  estimated. 

Diversions. — In  that  part  of  the  drainage  area  in  Wyoming  there  were,  prior  to  July 
1,  1914,  adjudicated  diversions  of  25  second-feet  from  Belle  Fourche  River  and 
237  second-feet  from  tributaries.  In  South  Dakota  there  are  authorized  diver- 
sions of  102  second-feet  from  Belle  Fourche  River  above  the  gaging  station  and 
approximately  2,500  second-feet  from  tributaries;  below  the  station  there  are 
authorized  diversions  of  3,102  second-feet  from  Belle  Fourche  River. 

AccuRACT. — ^The  United  States  Reclamation  Service  considers  the  records  &dr. 

Cooperation. — Complete  records  furnished  and  stations  maintained  by  United 
States  Reclamatbn  Service. 
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Mbf  dMwrqe,  m  Moomd^feet,  of  Belle  Fourdte  River  near  Belle  Fourche,  S.  Dak.y  for 
the  year  ending  Sept.  30,  1917, 


Day. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

J 

177 
177 
177 
180 
180 

330 

276 
»8 
276 
230 

200 
186 
186 
186 
186 

186 
185 
210 
246 
245 

245 
245 
246 
246 
245 

245 
245 
245 
245 
246 
246 

245 
246 
246 
246 
246 

246 
246 
140 
142 
172 

200 
172 
230 
230 
230 

200 
126 
125 
117 
117 

117 
117 
117 
117 
U7 

117 
117 
117 
117 
117 

116 
116 
116 
116 
116 

115 
116 
115 
126 
125 

125 
126 
125 
126 
125 

126 
126 
125 
126 
125 

125 
125 
125 
125 
126 

126 
126 
126 
125 
125 
125 

206 
215 
218 
223 
?23 

231 

237 
238 
238 
238 

238 
238 
179 
206 
206 

188 
188 
233 
238 
238 

240 
131 
216 
229 
240 

238 
238 
237 
238 
206 
206 

173 
173 
228 
213 
229 

238 
237 
237 
235 
235 

235 
235 
236 
235 
286 

236 
236 
208 
181 
236 

238 
235 
235 
235 
235 

235 
236 
236 

236 
235 
179 
179 
238 

238 

237 
237 
237 
237 

237 
237 
237 
237 
237 

237 
237 
240 
241 
225 

331 
1,300 

810 
1,270 

934 

407 
344 
344 
565 
1,480 
1,230 

2,500 
3,680 
2,920 
1,700 
1,300 

2,420 
6,170 
2,640 
2,210 
5,400 

1,980 
1,640 
1,420 
1,320 
1,240 

1,150 
840 
770 
630 
490 

480 
465 
450 
450 
465 

465 
465 
613 
966 
616 

483 
465 
465 
500 
483 

483 

450 
435 
435 
405 

405 
390 
366 
470 
470 

470 
530 
530 
530 
530 

550 
457 
392 
982 
982 

890 
675 
547 
487 
547 
547 

477 
607 
620 
597 
717 

730 
650 
427 
427 
322 

418 
405 
296 
295 
290 

215 
190 
180 
155 
155 

155 
165 
140 
140 
125 

125 
112 
112 
112 
112 

50 
62 
50 
50 

48 

52 
49 
44 

68 
34 

32 
31 
36 
30 
30 

30 
35 
33 
31 
26 

25 
25. 
17 
15 
11 

12 
13 
9 
9 
8 
12 

9 
9 
9 
9 
10 

11 
12 
12 
13 
92 

20 
59 
40 
88 
60 

44 

40 
35 
116 
61 

35 
25 
27 
27 
29 

26 
26 
23 
33 
31 
26 

26 

2 

3 

30 
66 

4 

90 

5 

40 

e 

62 

7 

60 

8 

58 

9 

48 

10 

42 

u 

78 

11 

61 

13 

63 

14 

52 

15 

88 

16 

100 

17 

149 

18 

35 

W 

135 

20 

138 

n 

147 

22 

135 

a 

150 

u 

143 

25 

143 

as * 

146 

V 

182 

s 

136 

» 

ig 

30 

31 

Note. — ^Ffgnres  have  been  changed  slightly  to  conform  to  computation  ruks  of  the  U.  S.  Geol.  Surrey. 

Monthly  discharge  of  Belle  Fourche  River  near  Belle  Fourche,  S.  Dak. ,  for  the  year  ending 

Sept.  SO,  1917. 


Month. 


Octobw 

November 

December 

iiooary 

February 

March 

fc::::::: 

Jane 

Jaly 

AogOBt 

September 

The  year 


Discharge  in  second-feet. 


MftTrimnpi.  Minimum.     Mean. 


293 

245 

125 

240 

238 

1,480 

5,400 

982 

730 

58 

115 

182 


5,400 


177 

117 

115 

131 

173 

179 

450 

366 

112 

8 

9 

25 


223 

170 

122 

221 

227 

439 
1,560 

524 

312 
30.9 
34.4 
.     99.6 


329 


Run-off  in 
acre-feet. 


13,700 

10,100 

7,500 

13,600 

12,600 

27,000 

92,800 

32,200 

18,600 

1,900 

2,120 

5,930 


238,000 


WHITE  BIVEB  BASIN. 
WHITE  RIVEB  HEAR  DTTZRIOR,  S.  DAK. 

Location. — ^Near  southweet  comer  of  sec.  7,  T.  4  S.,  R.  18  E.,  at  boundary  of  Pine 
Ridge  Indian  Reservation,  at  steel  highway  bridge  3  miles  southwest  of  Interior, 
on  line  between  Jackson  and  Pennington  counties. 

Drainage  area.— 4,090  square  miles. 

Records  available.— August  24,  1911,  to  September  30,  1917;  June  24,  1904,  to 
November  30, 1906,  at  the  original  station  in  sec.  10,  T.  4  S.,  R.  18  E. 
187043**— 21— w  B  P  456 11 
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Gagb. — ^A  vertical  staff  attached  to  downstream  side  of  first  pier  at  left  end  of  hi^* 
way  bridge;  read  by  George  Carlbcnn. 

DiscHABOB  MBA8URBMENT8.— Made  from  highway  bridge  or  by  wading. 

Channel  and  control. — Silt  and  sand,  changing  gradually.  « 

Extremes  of  discharge. — Maximum  stage  during  year,  11.8  feet  at  5  p.  m.  Hardi 
23,  caused  by  ice  jams;  maximum  discharge,  at  7.7  feet  March  30  (discharge,  3,260 
second-feet);  minimum  stage,  3.2  feet  August  5  and  September  8-13  (disdiaige, 
8  second-feet). 

1914-1906  and  1911-1917:  Maximum  stage  recorded,  16  feet  March  8,  1905 
(discharge,  16,500  second-feet);  channel  reported  dry  July  13-15,  19-29,  Sep- 
tember 26  to  October  4,  1914. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice. 

Diversions  and  regulation.— No  diversions  or  storage  reservoiis  above  are  suffi- 
ciently great  to  noticeably  affect  the  flow. 

Accuracy. — Stage-dischaige  relation  changed  slightly.  Rating  curves  used  October 
1  to  November  11  and  March  28  to  September  30  fairly  well  d^ned.  Gage  read 
to  half-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.    Records  fair. 

Di9charg€  measuremerUs  of  White  River  near  Interior ,  S.  Dak.j  during  the  year  ending 

Sept,  30, 1917. 


Dftte. 

MiMloby- 

Oace 
height. 

Dis- 
charge. 

Date. 

Madeby- 

hS^t. 

Dis- 
cbarge. 

Oct.  21 

T.M.WardweU 

L.B.Dale 

Feet. 
3.72 
4.50 
4.18 

Sec-ft. 
67 
262 
136 

June  17 
July  22 
Aug.  18 

AlfHolteng. 

4.10 
3.62 
3.44 

156 

Apr.    8 
i&7  19 

E .  P.  Cbanuller 

41.  S 

AlfHulteng 

do 

1&8 

Daily  di$charge,  in  aecond-fiet,  of  White  River  near  Interior^  8.  Dah.^  for  the  year  ending 

SepL  SO,  1917. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

a^ 

1 

42 
42 
42 
42 
42 

66 
69 
69 
42 
42 

42 
42 
42 
42 
81 

69 
69 
42 
69 
81 

81 
81 
81 
81 
94 

94 
94 
94 
81 
94 
94 

108 
94 
40 
94 
81 

81 
81 
81 
81 
81 

42 





1,100 
1,030 
1,100 
1,030 
890 

640 
368 
346 
300 
279 

292 

300 
279 
268 
346 

390 
1,360 
1,350 
2,600 
1,030 

258 
368 
300 
368 
322 

300 

346 

1,030 

1,030 

1,180 

890 

610 

1,100 

1  180 

800 

760 
346 
630 
436 
210 

210 
268 
890 
1,260 
606 

300 
146 
180 
146 
890 

1,980 
2,860 
1,540 
1,640 
2,600 

2,790 
1,640 
1,640 
1,100 
760 
700 

106 

530 
467 
300 
390 

435 
322 
480 
480 
368 

279 
226 
226 
146 
146 

146 
90 
90 
90 
90 

00 
90 
00 
U6 
116 

116 
116 
198 
131 
90 

00 
116 
146 
146 
116 

103 
00 
68 
68 
50 

50 
50 
50 
50 
59 

59 
59 
59 
59 
50 

59 
16 
90 
43 

26 

26 
18 
18 
18 
18 
18 

18 
18 
18 
18 

8 

28 
34 

90 
50 
31 

26 
26 
36 
36 
26 

36 
31 
20 
18 
18 

18 
26 
43 
43 

36 

18 
18 
18 
18 
15 
12 

1) 

3 

13 

3 

12 

4 

12 

5 

12 
18 

6 

7 

11 

8 

g 

9 

s 

10 

g 

11 

g 

12 

g 

13 

g 

14 

18 

16 

31 

16 

23 

17 

% 

18 

480 

19 

457 

20 

ISO 

21 

131 

22 

B 

23 

39 

24 

68 

25 

90 

26 

79 

27 

51 

28 

1,980 
3,260 
3,260 
1,640 

J9 

29 

n 

5:.:::::::::::::::: : 

31 

31 ^.... 

4 

Digitized  by 


Google 


WHITE  RIVBB  BASIN. 


163 


MmUkiif  diaeharge  of  WhiU  River  near  hUerior,  S,  Dak,,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 


Discharge  in  seoond-feet. 

If  fl^Ttiqtn , 

lilnityii^TO. 

Mean. 

M 

42 

65.0 

2,500 

258 

689 

2,790 

146 

970 

630 

90 

.232 

146 

15 

61.2 

90 

8 

27.9 

1       ^ 

8 

66.4 

Run-off  in 
acre-feet. 


Ortober... 

fc;:: 

Jone 

m. 

Aag^-.. 
September. 


3,940 
41,000 
69,760 
13,800 
3,760 
1,720 
8,960 


WHITX  RIVXR  HXAR  WE8T0VXR,  8.  DAX. 

Location. — ^In  sec.  32,  T.  3  S.,  R.  29  E.,  at  boundary  of  Rosebud  Indian  Reservation, 
at  steel  hi^way  bridge  near  Westover,  2.  miles  below  mouth  of  South  Fork  of 
White  River,  12  miles  south  and  sli^Uy  east  of  Murdo,  on  Chicago,  Milwaukee  db 
St.  Paul  Railway. 

Drainaob  area. — ^7,850  square   miles. 

Recorx>s  available.— August  25,  1911,  to  September  30,  1917. 

Gage. — Chain  gage  attached  to  steel  highway  bridge;  read  by  £.  F.  Sterner.  Ver- 
tical staff  gage  wi^  same  datum  as  chain  gage  is  bolted  to  concrete  abutment  of 
bridge,  left  bank.  During  1911  the  gage  was  a  vertical  staff  on  the  left  bank 
about  40  rods  downstream  from  the  present  location,  and  its  datum  was  such  as 
to  make  readings  about  2  feet  greata*  than  from  the  present  gage. 

Dischaboe  measurements. — ^Made  from  the  highway  bridge. 

Channel  and  control. — Sand,  silt,  and  quicksand;  scours  and  shifts  suddenly. 

Extremes  op  discharqe. — Maximum  stage  during  year,  15.1  feet  at  8  p.  m.  March  22 
(stage-discharge  relation  affected  by  ice);  minimum  stage,  6.2  feet  July  30  (dis- 
cfaaxge,  85  second-feet). 

1911-1915:  UaTJmnm  stage  recorded,  13  feet  April  4,  1915  (dischaiige,  15,200 
second-feet);  minimum  stage,  5.3  feet  October  15, 1911  (discharge,  14  second-feet). 

Ice. — Stage-discharge  rdation  seriously  affected  by  ice. 

Diversions  and  regulations. — ^No  diversions  or  storage  reservoirs  above  laige 
enough  to  noticeably  affect  How. 

Accuracy. — Stage-discharge  relation  not  permanent.  Gage  read  to  half-tenths  once 
daily.     Dischaige  determined  by  shifting-control  method.    Records  fair. 

Dxteharge  measurements  of  WhiU  River  near  Westover,  S.  Dak.,  during  the  year  ending 

Sept.  SO,  1917. 


Dete. 

Madeby- 

heigPt. 

Dis- 
charge. 

Date. 

Made  by- 

height. 

Di». 

charfo. 

Oet  20 

T.M.WardweU 

L.B.Dale 

Feet. 
6.71 
8.44 

7.58 

June  16 
July  21 
Aug.  21 

AJT  Hnlteng 

Feet. 
7.81 
6.67 
6.53 

"«•& 

1^'  18 

E.F.  Chandler 

do 

130 

AlfHulteng 

134 
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Doily  dudiarge,  in  teeond-feet,  of  White  JHver  ruar  We$lover,  8,  I>dt.,for  the  year  efMig 

Sept.  SO,  1917. 


i>»y. 

Oct. 

Nov. 

Mar. 

Apr. 

M»y. 

June. 

jQlj. 

Aug. 

8«pt 

1 

97 
97 
103 
103 
105 

107 
117 
117 
135 
133 

133 
133 
133 
137 
140 

150 
160 
100 
160 
173 

173 
173 
173 
173 
185 

300 
300 
300 
300 
200 
200 

200 
200 

200 
200 
200 

300 
300 
300 
173 
173 

140 
135 
135 
135 
135 

8,810 
3,930 
3,000 
1  750 
1,540 

1,470 

1,470 

1,140 

'740 

650 

A10 

1,000 
1,610 
1,540 
1,470 
3,930 

3,800 
1680 
1,360 
1,140 
1,010 

095 
549 
600 
413 
885 

3»330 

HOTO 
'740 
650 
570 

650 
8,800 
3,110 
3,740 
3,930 

7,900 
8,350 
4,610 
3,110 
3,560 
3,560 

3,060 
1,750 
1  750 
3,390 
1,980 

1,680 

1,400 
1  360 
1360 

1,140 

095 
694 

GOO 
483 
413 
806 
885 

360 
345 
335 
313 
8U 

813 
313 
399 

313 
813 

363 
350 
340 
315 
315 

233 
835 

370 
333 
283 

300 
191 
100 
150 
150 

140 
140 
140 
140 
140 

135 
185 
140 
13S 
110 

106 
96 
95 
87 
85 
97 

106 
110 
118 
106 
100 

118 
118 
U8 
110 
106 

118 
118 
133 
UO 
118 

118 
118 
118 
150 
130 

118 
118 
115 
107 
108 

97 
95 
95 
96 
107 
97 

95 

3 

95 

3 

» 

4 

» 

5 

.     S6 

0 

95 

7 

9S 

8 

ftS 

9 

96 

10 

11 " 

9S 

13 

1       535 

1       500 

500 

1    *» 

470 

95 

13 

16 

14 

9S 

15 

108 

16 

100 

17 

740 
1,540 

97 

18 

95 

19 

3,330 
1,750 

1,680 
1,900 
1,540 
1,010 
'790 

610 
570 
610 
635 
3,480 

96 

20 

95 

21 

IfiO 

22 

m 

23 

370 

S.:::::::::::::::::::::::::: 

3D0 

35 

180 

SO 

100 

27 

156 

38 :.:.:::.:.:::.::;.: 

39 

30 

81 

3,770 
8,310 

3,  no 

4,310 

140 
140 
1« 

NoTB.-~Ioe  effect  Ncnr.  16  to  Mar.  37;  data  inadequate  for  detenmnatian  of  diacbacfe. 
Monthly  disduxrge  of  WhUe  Exver  near  Wesiover,  S.  Dak. ,  for  the  year  ending  Sept.  SO,  1917 


Dleeliarse  in  •eoood4eet. 


Month. 


October... 

June 

July 

August 

September 


300 

3,310 

8,350 

2,390 

385 

150 

470 


97 
458 
385 
399 

85 
95 
95 


150 
1,370 
3,110 
893 
160 
113 
Ul 


Raa-<tfis 
acre-feet. 


9.» 
7S,M» 
130,161 

10,49 


80T7TH  FORK  OF  WHITS  RIVXR  VXAR  WS8T0VSR,  8.  DAK. 

Location.— In  N£.  \  sec.  15,  T.  43  N.,  R.  28  W.,  on  Roeebud  Indian  B«8ervatkD, 

near  house  of  observer,  Mrs.  C.  H.  Kendal],  2  miles  above  mouth  of  streun,  4 

miles  south  of  Westover,  and  16  miles  south  of  Murdo. 
Drainagb  area. — ^1,590  square  miles. 
Records  availadlb.— June  26,  1912,  to  September  30,  1917. 
Gage. — Chain  gage  on  projecting  timber,  on  right  bank  5  rods  below  cable.    lo 

1912  and  1913,  vertical  staff  gages  at  the  same  datum  and  nearly  the  same  locftp 

tion  were  used. 
Discharge  measurements. — ^Made  from  cable  or  by  wading. 
Channel  and  control. — Sandy  and  shifting. 
Extremes  of  discharge. — ^Maximum  stage  during  year,  7.1  feet  at  6  p.  m.,  Maicb 

22,  caused  by  ice  jam;  minimum  discharge,  30  second-feet,  September  30. 
1912-1917:  Maximum  discharge  recorded  at  2.75  feet  Apdl  7,  1915  (discfaiige, 

2,780  second-feet);  minimum  discharge,  20  second-feet,  October  21,  1914, 
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IcB.— Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  ob- 
server's reports  and  recc^ds  of  temperature  and  precipitation. 

D1TSR810N8  AND  REGULATION. — No  known  diversioDS  or  storage  reservoirs  above  are 
large  esioiigh  to  noticeably  affect  the  flow. 

iocFRACT. — Stage-discharge  relation  not  permanent.  Gage  read  daily  to  hall-tenths. 
Duchaige  determined  by  shifting-control  method .    Records  roughly  approximate. 

bitchargt  meanuremenU  of  South  Fork  of  WkiU  River  near  WeMtover,  8.  Dak.,  during 
the  year  ending  Sept.  30, 1917. 


Dftto. 

MftdAby- 

height. 

Dis. 
charge. 

Date. 

Madeby- 

hd^. 

Dis. 

(^large. 

Oct  20 

T.M.Wardw^ 

L.B.Dale 

Fut. 
2.21 
1.64 

i.gs 

2.00 

See.-ft. 
126 
420 
271 
242 

July  21 

Aag.  20 

21 

VL  jf,  riitFi^%r  , 

Feet. 
1.02 
1.85 
1.90 

See -ft. 
IS 

£i  IS 

do 

do 

61 

Alf  Hnlteng 

74 

hiae  10 

do....r 

Oo^  di«du:vge,  in  Mecond-feet,  of  South  Fork  of  White  River 
the  year  ending  Sept.  SOy  1917. 

war  Watover,  S.  Dak.,  for 

*>ay. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

, 

56 

62 
62 
62 
62 

48 
48 
74 
100 
81 

81 
81 
81 
81 
81 

81 
48 
64 
81 
119 

81 

iS 

100 
100 

100 
100 
100 
112 
124 
124 

124 
124 
124 
148 
148 

148 
148 
148 
148 
148 

124 
124 
100 

7» 
730 
570 
620 
453 

386 
386 
366 
344 
306 

209 
209 
269 
306 
288 

200 

269 
344 
520 

474 

520 
474 
428 
386 
428 

361 
284 
428 
386 
844 

344 
428 
428 
428 
386 

344 
306 
306 
306 
216 

216 
203 
220 
236 
203 

223 
203 
203 
203 
236 

203 
203 
203 
203 
•     570 

1,500 
520 
176 
176 
176 
206 

236 
203 
176 
148 

148 

148 
148 
200 
176 
150 

124 
124 
124 
124 
124 

236 
148 
124 
124 
124 

112 
100 
81 
90 
100 

100 
100 
100 
100 
100 

81 
81 
81 
90 
100 

90 
81 
81 
81 
02 

63 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
81 
62 

48 
48 

48 
48 
48 
48 
48 
48 

48 
48 
48 
48 
74 

100 
110 
100 
100 
124 

148 
114 
81 
81 
62 

48 
48 
48 

48 
48 

73 
62 
62 
62 
62 

62 
62 
62 
62 
62 
62 

01 

2 

03 

J 

03 

{ ,  

48 

5. 

48 

1. 

48 

i 

48 

»... 

66 

1 .*. .!!'.!.!.. 

60 

» 

34 

u... 

34 

12. ; ; '; .',.'/," 

34 

u 

42 

M :: :  "*: ;* 

48 

u '"* 

42 

1ft 

42 

n...      

42 

It 

48 

H 

62 

» : 

34 

a 

34 

a 

34 

a...    

34 

K... ': :" 

34 

25...    

34 

«... 

34 

2?..  

1,200 
730 
850 
850 
730 

34 

28...     

34 

a... 

84 

»  .    

30 

n... 

IfwuWy  discharge  cf  South  Fork  of  WhiU  River  near  WeHover^  S, 

ending  Sept.  SO,  1917. 

Dak.,  for  the  year 

Month. 

Discharge  In  second-feet. 

Run-off  in 

MaTtmum. 

V<n^mt|fn. 

Mean. 

acre-feet. 

October 

124 
730 
1,500 
269 
100 
148 
62 

48 
200 
176 
81 
48 
48 
30 

83.8 

404 

315 

130 
65.7 
71.6 
43.0 

5,160 

AjWlU...                                                        ........ 

24,000 

)uy....:: :   . ::: 

10,400 

I'Die.... 

8.250 

%...  : ■:"::::■: 

4040 

Wit.  :*■•:'::::::"::  :::: 

4,400 

SVembt^                                         .    .    .. 

2,500 
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PLATTB  RIVBR  BASIN. 
^    VORTH  PLATTB  BIVE&  HXAB  VORTHQATZ,  COLO. 

Location. — In  sec.  11,  T.  11  N.,  R.  80  W.,  at  highway  bridge  on  intentato  highway 
6  miles  south  of  Colorado-Wyoming  line  and  6  miles  northwest  of  Ncnthgate,  ii^ 
JadcBOQ  County.  Three  small  tributaries — Camp,  Threemile,  and  Sixmile 
creeks — enter  North  Platte  River  between  station  and  State  line.  These  have 
very  little  flow  except  spring  run-off. 

Drain  AGE  area. — 1,440  square  miles  (measured  on  Colorado  typographic  map,  ecale 
1:500,000). 

Records  available.— May  23,  1915,  to  September  30,  1917. 

Gaoe. — Chain  gage  installed  on  downstream  side  of  bridge  May  13,  1916;  read  by 
Mrs.  H.  L.  McCasland.  Original  gage  was  a  staff  gage  on  middle  pier  of  bcidge 
at  same  datum. 

Discharge  measurements. — ^Made  from  two-span  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand,  gravel,  and  small  boulders.  Prin- 
cipal control  of  200  feet  downstream  at  small  rapids;  shifts  occasionally.  Banks 
not  subject  to  overflow. 

IcK. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  dis^^mtinued 
during  winter. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  6.0  feet  on  May  18 
(discharge,  4,840  second-feet);  minimum  discharge  occurred  during  winter. 

Diversions. — There  are  court  decrees  for  diversions  of  3,060  second-feet  from  North 
Platte  River  and  tributaries  in  Colorado.  During  1917  Michigan  ditch  diverted 
713  acre-feet  from  a  tributary  of  the  North  Platte  to  the  Cache  la  Poudre  drainage 
basin  between  July  1  and  September  8, 1917. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  May  31, 1917,  and  curve  used  Jime  1  to  September 
30  are  both  Mrly  well  defined  between  200  and  3,500  second-feet.  Gage  read  to 
quarter-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  heights  to  rating  table,  except  for  periods  July  8  to  21,  July  23  to  August  9, 
and  September  23  to  30,  when  there  was  no  gage-height  record  and  discharge 
was  based  on  comparative  hydrograph  of  North  Platte  at  Saratoga.  Records 
good,  except  for  periods  of  missing  gage  heights  and  for  dischaiges  above  3,500 
second-feet  when  they  are  fair. 

Discharge  metuuremenU  of  North  Tlatte  River  near  NorlhgaU,  Colo,,  during  Ike  year 

ending  Sept,  SO,  1917, 


Date. 

Made  by- 

heiJEt. 

Dte- 
charge. 

iHita. 

Made  by- 

be^. 

Dis- 
charge. 

Cot.  21 
Junff  15 

H.K.  smith 

Robert  Follansbee 

S.  B.  Soul6  . .  . 

Feet. 
1.96 
4.92 
3.17 

3,350 
i;310 

Aug.  11 
Sept.  18 

Robert  FoUawbee 

S.  B.  SwM 

L«8 

aoi 

July  22 
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Dot^  dimkarge^  in  mand-ftti,  qf  North  PlaUe  IUv€rnear  NorihgaU,  Colo 

ending  Sept.  SO,  1917, 

.,  for  the  year 

Day. 

Oct. 

Nov. 

Apr. 

May. 

JUTIA. 

July. 

Aug. 

Sept. 

1 

260 
260 
203 
BOB 
325 

325 
336 
330 
381 

387 

358 
341 
325 
206 
330 

341 
330 
325 
300 
309 

325 
438 
462 
432 
352 

353 
341 
320 
303 
206 
296 

208 
260 
274 
274 
309 

232 
164 
180 

1,300 
1,250 
1,260 
1,250 
1,150 

1,060 
1,050 
1,050 
1,150 
1,350 

1,400 
1,560 
1,780 
3,010 
2,970 

3,680 
4,460 
4,840 
4,840 
4,580 

4,460 
3,940 
3,160 
2^730 
2,610 

2,400 
2,400 
2,130 

?'212 
1,890 

2,130 

2,220 
2,110 
1,780 
1,670 
2,000 

2,000 
1,670 
1,780 
2,000 
2,700 

3,300 
2,700 

3,330 
3,460 

3,720 
4,110 
4240 
4,500 

.4,370 
4,240 
4,110 
4,110 
4,110 

4,110 
3,080 
3,850 
3,730 
3,500 

8,500 
3,460 
3,460 
3,330 

2,040 
2  820 
2,720 
2  530 
2,420 

3,300 
2,180 
2,040 
1,010 
1,830 

1,660 
1,OT0 
1,440 
1380 
1,360 

1,340 
1,310 
1,230 
1,170 
1,110 

1,060 
985 
935 
920 
905 
899 

876 
820 
755 
706 
040 

600 
660 
620 
510 
505 

506 
470 
470 
506 
470 

470 
470 
400 
400 
400 

870 
840 
310 
280 
260 

310 
236 
245 
284 
322 
304 

275 

2 

250 

3 

226 

i 

312 

5. 

308 

6 

306 

7 

335 

8 

360 

9 

326 

10. 

221 

11 

313 

U. 

330 

13 

330 

14 

230 

15 

212 

16 

306 

17 

194 

18 

173 

10 



1,800 
i;780 

1,450 

2,010 
2,850 
3,360 
3,350 

8,090 
3,070 
3,250 
1,800 
1  850 

167 

20 

167 

21 

163 

22 

162 

23 

165 

24 

165 

25 

160 

26 

180 

27 

190 

28 

190 

39 

190 

30 

190 

31 

NoTB.~liay  16-^1,  S«pt.  1-22,  discharge  computed  by  Indirect  method  for  shifting  oontroL 

Monthly  discharge  of  North  PlatU  River  near  Northgate,  Colo.,  for  the  year  ending  Sept. 

SO,  1917. 


Honth. 


Oot^er 

November  1-6. 
Anil  19-80.... 

ySy 

Jane 

July 

August 

September.... 


Discharge  in  second-feet. 


ICaximum.  Minimum.     Mean 


463 

296 
8,350 
4,840 
4,500 
8,500 
875 
275 


300 

180 

1,850 

1,050 

1,670 

800 

226 

162 


885 

346 

3,350 

3,300 

3,100 

1,050 

458 

304 


Run-off  in 
acre-feet. 


20,600 
3,900 

56,000 
147,000 
100,000 
120,000 

26,300 

13,100 


VOSTH  PLATTZ  &IVZR  AT  SABATOOA.  WTO. 

Location. — ^At  highway  bridge  at  Saratoga,  Carbon  County.    Nearest  tributary, 

Spring  Creek,  enters  2  miles  above. 
DrJLinagk  area. — ^2,880  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  available. — June  9,  1903,  to  October  31,  1906;  April  1  to  December  17, 

1909;  April  27,  1911,  to  October  31,  1912;  April  1,  1915,  to  September  30,1917. 

State  engineer  maintained  station  at  this  x>oint  during  1913  and  1914. 
GAOE.-^hain  gage  on  upstream  side  of  bridge;  read  by  Miss  Nora  Doggett  and  Miss 

Carrie  Priquet.    Original  gage  read  prior  to  1911  was  vertical  staff  100  yards 

below  bridge.    No  determined  relation  between  gages. 
Discharge  measurements. — ^Made  from  two-span  highway  bridge  or  by  wading 

near  control. 
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CaANNEL  AND  CONTROL. — ^Bed  compoaed  of  coaive  gmvel  and  email  bould^B.  Con- 
trol at  rapids  500  feet  downetream;  fairly  permanent.  Banks  not  subject  to 
overflow. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  10.4  at  7  a.  m. 
June  20  and  9  a.  m.  June  23  (discharge,  13,800  second-feet);  minimum  discharge 
262  second-feet,  January  19-24. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  dischaige 
measurements,  observer's  notes,  and  temperature  records. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  divendons  of  83 
second-feet  from  the  North  Platte  between  Saratoga  and  State  line. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  duiing 
winter.  Rating  curve  well  defined  between  250  and  12,000  second-feet.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean 
daily  gage  height  to  rating  table.  Records  excellent,  except  during  period 
affected  by  ice  when  they  are  good. 

Discharge  TneatwemenU  of  North  Platte  Jliver  at  Saratoga^  Wyo.,  during  the  year  ending 

Sept.  30, 1917. 


Date. 

Made  by— 

be^t. 

Dis- 
Charge. 

Date. 

Madeby^ 

M^. 

Dis- 
Chaise. 

Oct.  21 

H.K.  Smith 

Feet. 
4.55 

a4.40 
•  4.38 
a4.23 

850 
850 
200 

May  16 

June  14 
July  20 
Sept.  20 

H.  W.  Fear 

Robert  FoUansbee 

S.B.SouM 

FeeL 
7.60 
0.28 
6.11 
4.10 

lo^no 

Deo.  11 

P.V.Hodges 

Jan.   10 

H.  K.  Smuh. 

8^980 
404 

Fftb.  11 

do 

do 

a  stage-diaoharge  relation  affected  by  ice. 

Daily  discharge,  in  second-feet ,  of  North  Platte  JRiver  at  Saratoga,  Wyo.,  for  t^  year 

ending  Sept.  30, 1917. 


Day. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July, 

Aug. 

Sept. 

I 

471 
471 
572 
650 
650 

600 

738 

1,120 

887 

836 

784 
738 
650 
600 
572 

600 
600 
660 
650 
660 

660 
738 
784 
738 
738 

738 
601 
001 
650 
650 
572 

886 
536 
536 
536 
536 

536 
504 
442 
308 
471 

442 

272 

278 
208 
300 

317 
326 
335 
340 
326 

317 
317 
326 
835 
340 

340 
340 
862 
362 
862 

362 
362 
340 
340 
340 

340 
340 
340 
353 
353 

360 
362 
362 
362 
362 

802 

340 
317 
317 
317 

208 
208 
317 
317 
817 

208 
278 

278 
278 
278 
278 

208 
317 
340 
340 
340 

340 
358 
358 
358 
350 

840 
208 

278 
278 
278 

278 

278 
278 
262 
262 

262 
262 
262 
262 
278 

317 
817 
2QB 
208 
2Q6 
278 

278 
278 
208 
208 
208 

208 
208 
208 
208 
208 

200 

208 
208 
208 
278 

278 

278 
278 
278 
278 

208 
208 
208 
817 
317 

817 
317 
208 

208 
208 

208 
317 
862 

362 
372 
303 
377 
377 

872 
367 
362 
888 

367 

382 
362 
353 
382 
388 

408 
362 
388 
358 
303 

882 
388 
353 
862 
413 
788 

001 
600 
536 
650 
504 

471 
471 
672 
784 
1.820 

1,260 
1,700 
2,200 
2,560 
2,200 

2»280 
3,140 
8,340 
3,140 
2,880 

2,200 
2,560 
3,550 
4,220 
4,680 

4,680 
4,460 
8  560 
2,560 
2,290 

2,000 
2,030 
2,030 
1,860 
1,780 

1,780 
1780 
1  780 
1,860 
2,080 

2,200 
2,750 
3,340 
4,460 
5,400 

0,900 
?150 
0,150 
0,650 
0,650 

0,160 
8,150 
0,650 
6,650 
6,660 

6,000 
6,150 
^650 
6,660 
5680 
6,160 

5,650 
6,150 
6,400 

6,150 
6,150 
6900 
^'400 
10,400 

11,200 
10,000 
10,400 
10,400 
11,200 

12,000 
12,800 
13,800 
18,600 
18,800 

18,300 
13,500 
13,800 
18,300 
18,600 

18^000 
12,800 
11,700 
11^200 
ir,700 

10,700 
0,650 
8,900 
<650 
7,900 

7,000 
7,650 
7,400 
7,160 
7,160 

6,660 
6,160 
5,160 
4,680 
4,220 

8,770 
8,340 
2,040 
2,940 

8:mo 

2,940 
2,940 
?560 
2^660 
?380 

?'8S 

l:SS 

2,200 

2,090 
1,700 
1,540 
1460 
1,460 

1,460 
1890 
1,180 
1,060 
948 

906 

872 
836 
836 
887 

887 
887 
836 
784 
781 

784 
784 
738 
660 
572 

596 
596 
696 
SS6 
886 
596 

686 

2 

596 

3 

SK 

4 

471 

5 

471 

6 

601 

7 

SIS 

8 

sss 

0 

8M 

10 

471 

u 

471 

12 

471 

18 

904 

14 

8as 

15 

&b 

16 

S8S 

17 

504 

18 

€n 

10 

443 

20 

415 

21 

408 

22 

413 

23 

403 

24 

SB 

26 

413 

28 

413 

27 

442 

28 

443 

20 

471 

30 

443 

31 

Note.— Nov.  13-Mar.  6,  and  Mar.  13  stage-discharge  relation  affected  by  ice.  Discharge  based  on  Uos- 
peratore  and  gage-height  record,  discharge  measurements,  and  observer's  notes.  Aug.  U-U,  BepL 
23,  no  gage-height  record.    Discharge  interpolated. 
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Montkfy  di$ekarge  of  North  PlaiU  Rwer  at  SanOoga,  Wyo,,  for  the  year  ending  Sept, 

SO,  1917. 


Honth. 


Diacharge  in  seoond-teet. 


Maxtmum.  IQntnunii.     M^w" 


Run-off  in 
aore^eet. 


October 

yiomaibir' '.'.'. 

DiMoibtf 

January 

Febroary 

March. 

r:::::::::: 

iviae 

July 

Aapist 

September 

TbejroBr. 


i.iao 

S36 

382 

350 

317 

738 

4,680 

0,650 

13,800 

10,700 

2,030 

536 


13,800 


m 

683 

272 

380 

278 

328 

262 

302 

278 

206 

208 

378 

471 

2,180 

1,780 

5,060 

5,650 

10,500 

2,200 

4,050 

040 
474 


262 


2,210 


42,000 

23,100 

20,200 

18,600 

16,400 

23,200 

130,000 

311,000 

625,000 

304,000 

58,400 

28,200 


1,600,000 


VOBTH  PLATTS  &IVZR  ABOVZ  PATH7IHDBR.  WTO. 

Location.— In  sec.  27,  T.  26  N.,  R.  84  W.,  900  feet  below  mouth  of  Lost  Creek  and 
three-quarters  of  a  mile  below  mouth  of  Black  Canyon,  Carbon  County.  Back- 
water from  Pathfinder  reservoir  reaches  within  2)  miles  of  station. 

Deainaob  abba. — 7,410  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  availablb.— October  7, 1913,  to  September  30, 1917. 

Gaob. — ^Friez  water-stage  recorder  on  right  bank  900  feet  below  Lost  Creek. 

DiscHABOB  MBA8ITBBMENT8. — ^Mado  from  Cable  at  gage. 

Chanmbl  and  contbol. — Bed  composed  of  small  boulders.  Gage  at  lower  end  of 
pool  600  feet  long.  Control  located  at  rapids  and  is  practically  permanent. 
Banks  high  and  not  subject  to  overflow. 

ExTRSMEs  OF  DISCHABOB. — Maximum  stage  during  year  from  water-stage  records, 
6.2  feet  at  2  p.  m.  June  26  (discharge,  18,800  second-feet);  Tninim^nn  dischaige 
occurs  during  winter  when  observations  are  discontinued. 

Ice.— Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — ^Piior  to  Decembtf  31,  1916,  there  were  adjudicated  diversions  of  84 
second-feet  from  Ncnrth  Platte  Biver  between  Saratoga  and  the  station  above 
FiathfiiideE. 

Regulation. — ^None. 

^cxruBACT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
wint^.  Rating  curve  well  defined  between  300  and  17,tX)0  second-feet.  The 
operation  of  the  water-stage  recorder  was  satis^tory  except  for  short  intervals 
as  explained  in  footnotes.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  heights,  determined  by  inspecting  gage-height  graph,  to  rating  table.  Rec- 
ords excellent,  except  for  days  of  missing  gage-heights,  when  they  are  fair. 

^)i9charge  meaiuremente  of  North  Platte  River  above  Pathfinder,  Wyo,,  during  the  year 

ending  Sept.  SO,  1917. 


Dtte. 

Madeby- 

hd^. 

Dfe. 
ohargo. 

Date. 

Madeby- 

be^. 

Dte- 
chafjge. 

^pr.  U 

P.V.Hodees 

Feet. 
3.84 

6,030 
15,00 

July  24 

8.  B.SouM, 

Feet. 
2.76 

^1-4 

DOS  12 

H.  K.8milh 
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DaUy  discharge,  in  second-feet,  of  North  Platte  River  above  Pathfinder,  Wyo.,  for  the 

year  ending  Sept.  SO,  1917, 


Day. 

Oct 

Nov. 

Mar. 

A^. 

M87. 

June. 

July. 

Aug. 

8«Pt. 

1 

550 
550 
000 
640 
700 

690 

820 

897 

1,250 

1,140 

1,090 

1,100 

1,120 

930 

864 

810 
770 
780 
831 

864 

853 
842 
908 
990 
978 

897 

978 

1,010 

1,000 

1,000 

908 

864 
820 
810 
800 
780 

740 
720 
693 
566 
438, 

255 

2,500 
2230 
1«60 
1,650 
1,470 

1,320 
1,360 
1,500 
2,000 
4,000 

5,010 
5,800 
7,600 
9,380 
9,800 

8,000 
8,100 

S'8S 
6.000 

3,600 

3,540 
4  400 
6,000 
7,400 
9,000 

8,300 
7,200 
5,010 
4,880 
3,800 

3,300 
3,180 
3060 
2,960 
2,950 

2,010 
2860 
2,T80 
2,090 
2;  770 

2,950 
3,180 
3,670 
4,510 
5,630 

7,400 
9  380 
10,700 
11  800 
12,700 

12,700 
12,400 
11,600 
10,400 
9,380 

0,640 
10,200 
9,640 
8,610 
8,110 
8,610 

9,380 
9,120 
8,'860 
8,360 
8,610 

9,120 
8,860 
8,360 
9,120 
11,300 

13,600 
15,300 
15,300 
14.700 
14,100 

14,400 
15,300 
16,200 
17,100 
18,000 

18,300 
18,300 
18,300 
18,300 
18,300 

18,300 
18,000 
17,700 
10,800 
15,900 

15,600 
14,400 
13,600 
12.100 
11,000 

10,200 
10,200 

9,900 
9,610 

9,380 
8,880 
8,110 
7,170 
6,110 

5,350 
4,830 
4,210 
3,800 
3,640 

3,800 
^640 
3,420 
3,180 
2,950 

2,770 
2.710 
2,'730 
^660 
2,440 
2,420 

2,400 
^320 

1,750 

1,650 
1680 
1480 
i;3S0 
1,280 

1,190 
1  180 
1,150 
1,120 
1,000 

1,060 
1080 
1,100 
1,100 
1,060 

1,010 
978 
054 
908 
804 

810 
875 
853 
790 
770 
770 

800 

2 

800 

3 

710 

4 

7U 

5 

6M 

0 

673 

7 

6S7 

8 

m 

0 

Toa 

10 

696 

u 

OSS 

12...     . 

630 

13 

625 

14 * 

625 

15 

618 

16 

6B 

17 

es5 

18 

240 

655 

19 

eio 

20 

S70 

21 

M 

22 

5U 

23 

su 

24 

530 

26 

SB 

26 



495 

27 

610 

28 



MS 

29 

8» 

30 



610 

81 

2,500 

Non.^Oet.  1-6,  Apr.  8-10, 12-13. 15-20, 22-27,  Sept.  9-14, 16-21, 23-28, 30,  no  gaM-beight  record  as  water- 
stage  recorder  was  out  of  order.    Discharge  based  on  comparative  hydrograph  of  North  Platte  at  8erito^ 

Monthly  discharge  of  North  Platte  River  above  Pathfinder,  Wyo.,  for  the  year  ending  Sept- 

SO,  1917. 


Konth. 


October 

November  1-11 

April 

May 

June 

July 

August 

Si^ember.... 


Discharge  In  secood4eet. 


MftTlTIMin^  , 


1,250 
864 
9,800 
12,700 
18.300 
15,600 
2,400 
800 


Mbiimnm. 


650 


1,320 
2,600 
8.360 
2,420 
770 
405 


RuihOffiD 
acrefeet 


681 
5,110 
6,860 
14.100 
6,800 
1.240 


54.3B0 

30«,m 

421.0B 
8».0» 
4UkO0B 
76.200 

87,900 


HORTH  PLATTE  RXVX&  AT  PATHFUTDSR.  WTO. 

Location. — In  sec.  24,  T.  29  N.,  R.  84  W.,  a  quarter  of  a  mile  below  Pathfinder  dam 

and  one-third  ol  a  mile  beU>w  old  post  office  of  Pathfinder,  Natrona  Oounty. 

Nearest  tributary,  Canyon  Creek,  enters  2  miles  above,  in  the  reservoir. 
Drainage  area. — 10,700  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Rbcords  available.— May  9, 1906,  to  September  30, 1917. 
Qaoe. — Chain  gage  on  left  bank  a  quarter  of  a  mile  below  Pathfinder  dam;  read  by 

J.  C.  Austin. 
Discharge  measurements. — ^Made  from  cable  50  feet  above  gage. 
Extremes  of  discharge. — No  data. 
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WnnR  FLOW. — Stage-diBcharge  relation  not  &efrk)uAy  affected  by  ice. 

DiTBBSiONS. — Prior  to  December  31,  1916,  there  were  adjudicated  divereionB  of  371 
second-feet  from  tributaries  entering  the  North  Platte  between  the  station  above 
Pathfinder  and  this  station.  Near  Whalen,  150  miles  below,  the  water  from  Path- 
finder reservoir  is  diverted  by  Interstate  canal  and  used  to  irrigate  land  in  Ne- 
braska and  Wyoming. 

RiouLATiON.— The  Pathfinder  dam  forms  a  reservoir  1,025,000  acre-feet  in  capacity, 
which  materially  changes  the  natural  run-off  of  the  river. 

OoopSRATiON. — Records  furnished  by  United  States  Reclamation  Service. 

IhS^  dimkarge,  in  uamd-fut^  of  North  Platte  Rivtr  at  Pathfinder,  Wyo.,  for  the  y0ar 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

760 
780 
780 
800 
800 

800 

WO 
750 
880 
H6 

l.SOO 
1,190 

230 

5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
6 
5 
5 
^      5 

5 
6 
5 
6 
5 

6 
5 
5 
5 
5 

5 
5 
5 
5 
6 

5 
5 
6 
5 
ft 

5 
5 
6 
5 
6 

ft 
5 
5 
5 
5 

6 
5 
5 
5 
5 

5 

5 

1         ' 

ft 

5 
5 
ft 
5 
5 

5 
5 
ft 
ft 
ft 

5 
ft 
5 
5 
ft 

ft 
ft 

5 
ft 
ft 

ft 
ft 
5 
ft 
ft 

ft 
ft 
5 
5 
ft 

ft 
ft 
ft 
5 
5 
ft 

ft 
ft 
5 
ft 
ft 

ft 
ft 
ft 
ft 
ft 

ft 
ft 
ft 
5 
5 

5 
ft 
5 
ft 
5 

5 
ft 
5 
ft 
ft 

5 
ft 
ft 

5 
5 
5 
5 
5 

5 
6 
ft 
5 
5 

6 
5 
5 
6 
5 

6 
6 
5 
5 
6 

5 
5 
5 
5 

1         ft 
ft 
5 

5 

5 
ft 
ft 

1,000 
1,000 
1.000 

ft,3ft0 
6,400 
7,4fiO 
8,270 
6.700 

7,300 
8,200 
8,670 
8:860 
0,320 

10.200 

17,400 
16,700 
15,900 
15,200 
14, lot 

13,100 
12,100 
11,400 
10,800 
10,400 

10,200 
9,820 
9,400 
8,860 
8,230 

8,490 
8,410 
8,350 
8,200 
8,000 

7,780 

5,6ae 

4,760 
4.560 
4,540 

4,760 
4680 
4,500 
4,660 
4,560 
4,660 

5,560 
4,240 

4,060 
4,060 
4,480 

4.660 
5,730 
6,730 
5,730 
5,730 

4,880 
4,060 
4,060 
4,060 
4;060 

4,060 
4,060 
4,060 
4,060 
4.060 

4.000 
4,060 
4,140 
4,060 
4,000 

4,060 
4,060 
4,860 
5,180 
5,110 
5,110 

5,110 

J 

5,110 

3 

5,110 

4 

ft     1,000 
ft     1.000 

ft     1.000 

5,110 

5. 

5,110 

ft. 

5,110 

7 

ft 
ft 

5 
ft 

ft 
ft 
ft 
ft 
ft 

ft 
ft 
ft 
ft 
ft 

ft 
ft 

000 

1,020 

1,020 

1.020 

990 

990 

1,000 
1,000 
1,000 
1,000 

l.ftSO 

5,140 

g. 

5,110 

9 

5,110 

10 

s„m 

u 

4,240 

Q 

2,000     11.000 

4.040 

u 

2,050 
2,000 
2,120 

2,000 
2,000 
2,020 
2.040 
2,060 

2,090 

480 

10 

10 

10 

10 

10 

20 

1,970 

3,030 

4,120 

13,200 
14.100 
Ift.OOO 

14,800 
15,000 
15,200 
16,000 
16,900 

17,800 
18,300 
18,600 
18.800 
18,900 

18,000 
18,900 
18.800 
18,600 
18,100 

4,040 

14 

4  180 

U 

4,000 

16 

4,000 

17 

4,000 

18 

4,060 

» 

4.060 

ao 

4.000 

a 

8,200 
3.070 

a 

a 

3,070 

M 

3,120 

a 

3,070 

a 

3.070 

27 

3.070 

» 

2,260 
2,140 
2  140 

a 

30 

ai 

Note.— Flfforas  have  been  changed  slightly  to  conform  to  oompatatlon  rules  of  United  States  Geologioa] 


Monthly  discharge  of  North  Platte  River  at  Pathfinder,  Wyo.,  for  the  year  ending  Sept.  SO, 

1917, 


Honth. 


Discharge  in  seoond>feet. 


MaTiTniim.  iftnimnm      Mean, 


RonHiff  in 
acre-feet. 


Oetober 

November 

Dooembar.. . . . 

Jao^ry 

Frtmary. ..... 

Mwdi... 

June , 

July 

Aogost 

8e{^ember 

Tbeyear. 


1,290 

5 

5 

5 

5 

5 

1,020 

4,120 

18,900 

17,400 

5,730 

5,140 


5 
5 
5 

5 

5 

6 

5 

10 

5,350 

4,540 

4,060 

2,140 


840 

5 

5 

5 

5 

5 

230 

1,340 

13,500 

9,040 

4,600 

4,010 


21,500 

290 

307 

307 

278  . 

307 

13,700 

82,400 

803,000 

566,000 

277,000 

239,000 


18,900 


2,760 


1,990,000 


Digitized  by 


Google 


172 


SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


irO&Ta  PXJiTTS  BZVZB  NSAB  OASnX,  WTO. 

Location.— In  sec.  31,  T.  32  N.,  R.  81  W.,  at  hi^way  bridge  at  Speas  ranch,  half  a 
mile  below  Beesemer  Canyon,  in  Natrona  County.  Nearest  tributary,  Batee 
Creek,  enters  3  miles  upstream. 

Drain  AGS  area. — ^Not  meamred. 

Records  available.— -April  9  to  September  30,  1917. 

Gage. — ^Vertical  staff. 

Discharge  MEAsimEMENTS. — ^Made  from  bridge. 

Channel  and  coNTROL.-^-Cliannel  apparently  permanent    Control  below  bridge. 

DiYBRSiONs. — Prior  to  December  31, 1916,  there  were  no  approved  diversions  hoiii 
North  Platte  River  between  station  and  Pathfinder  reservoir. 

Regulation. — (See  North  Platte  at  Pathfinder.) 

Cooperation.— Complete  records  furnished  by  United  States  Reclamation  Service. 

Daily  discharge^  in  second-feet,  of  North  Platte  River  near  Casper,  Wyo.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Apt 


Hay. 


Jona. 


Jtily. 


Auif. 


Sept. 


Day. 


Apr. 


May. 


Jane. 


Jaly. 


Aag. 


stpi. 


1. 

3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


11... 
M... 
13... 
14... 
15... 


too 

470 
500 
540 
530 
500 


1,170 
1.180 
1,180 
1,100 

i.ieo 

1,170 
1,100 
1,140 
1,160 
1,140 

1,440 
3,090 
2,150 
2,240 
2,410 


5,380 
6,580 
7,660 
8,160 
6,030 

7,980 
8,670 
9,160 
9,100 
9,500 

10,500 
11,600 
12,400 
13,200 
14,000 


17,300 
16,900 
16,700 
16,200 
14,400 

13,200 
11,800 
11,300 
10,800 
10,600 

10,400 
9.950 
9,420 
9,280 
8,810 


4,180 
4,250 
4,180 
4,270 
4,650 

4,880 
6,370 
5,430 
5,430 
5,370 

4,270 
4,230 
4,160 
4,160 
4,160 


4,750 
4,730 
4,780 
4,780 
4,750 

4,370 
4,870 
4,720 
4,720 
4,400 

4,090 
4,140 
3,990 
4,140 
3,990 


460 
430 
420 
430 
400 

390 

375 

540 

1,020 

1,360 

1,300 
1,250 
1,180 
1,180 
1,150 


2,420 
3,440 
3,380 
3,330 
2,3S0 

2,360 
770 
530 
510 


570 

530 

500 

3,150 

3,300 

4,210 


14,900 
15,700 
16,500 
16,800 
17,500 

18,100 
17,900 
18,900 
10,300 
19,200 

10,900 
19,200 
19,300 
18.900 
18,600 


8,960 
8.810 
8,540 
8,500 
8,100 

7,440 
6,800 
6,260 
4,650 
6,010 

6,070 
4,730 
4,310 
4,720 
4,750 
4,030 


4,140 
4,100 
4,100 
4,100 
8,920 

4,060 
4,U0 
4,140 
4,060 
4,040 

4,100 
4,100 
4,160 
4,750 
4,850 
4,750 


4,110 
3,900 
3,970 
3,970 
3,910 

3,310 
3,170 
3,000 
3,28D 
3,170 

3,160 
3.140 
3,410 

3,300 


Monthly  discharge  of  North  Platte  River  near  Casper,  Wyo.,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 


Dbcharse  in  seoond-CBet. 


Maximom. 


Mean. 


Rmhoffin 
acre^Mt. 


April  9-80.. 

May 

June 

July 

August 

September. 


1,300 
4,210 
19,200 
17,300 
5,430 
4,870 


375 
600 
6,380 
4,310 
8,990 
8;880 


704 
1,610 

9,300 
4,400 
8,910 


2'22 

OOuOOO 
815^000 
800,000 

3n,ooo 

SSfOOO 


The  period. . 


3,010.0 


Note.— Figures  have  been  dianged  slightly  to  conform  to  oompatation  roles  of  United  States  Geolflgkil 
Survey. 

HORTH  PLATTE  KIVXB  AT  MeBIVLXT,  WTO. 

Location.— About  in  sec.  21,  T.  31  N.,  R.  69  W.,  at  higjiway  bridge  at  McKinl^, 
in  Converse  County.  Nearest  tibutary,  Elkhom  Creek,  enten  seven]  mileo 
below. 

Draikaoe  abea. — Not  measured. 

Recobds  availablb.— April  1  to  September  30, 1917. 

Gage.— Vertical  staff. 
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DxBCSiLSOB  icsABtTBinNTs.— Made  from  bridge. 

DnmwioNB. — Prior  to  December  31, 1916,  adjudicated  divereioiia  of  63  eecond-feet 

from  North  Platte  River  between  Casper  8tati<Mi  and  McKinley. 
BaeuuLTioN.— {See  North  Platte  River  at  Patiifinder.) 
OooraRATiON. — Complete  records  furnished  by  United  States  Reclamation  Service. 

Dfnly  discharge,  in  second-feet,  of  North  Platte  River  at  McExnUy,  TFyo.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Apr.      May. 


Jmie. 


July. 


Aug. 


Sept. 


1.. 
2., 
3.. 
4.. 
(.. 

«.. 

7. 
8.. 
9.. 
K).. 


11.. 
12.. 
13.. 
14.. 
U.. 

W.. 
17.. 
1«.. 
19.. 
».. 


a.. 

22.. 
33.. 
34.. 
25.. 

2ft.. 
27.. 
2g.. 
28.. 
30.. 
31.. 


2,330 
1,920 
1,920 
1,800 
1,800 

1,920 
i;920 
2,040 
2,040 
2,040 

1,920 
1,090 
1,560 
1,560 
1,380 

1,380 
1,290 
1,290 
1,380 
1,380 

1,290 
1,470 
1,560 
2,040 
2,490 

2,810 
2,640 
2,490 
2,180 
2,330 


2,040 
2,180 
2,180 
2,180 
2,180 

2,180 
2,180 
2,180 
2,180 
2,180 

2,330 
2,810 
3,700 
3,910 
4,340 

4,770 
5,540 
4,770 
4,560 
6,520 

6,880  , 
6,160 
4,630  I 
4,060 
3,940  ' 


7,200 
7,860 
8,720 
11,100 
12,000 

10,300 
9,950 
10,300 
10,700 
10,700 

11,100 
12,000 
12,500 
13,200 
13,900 

14,600 
15,600 
16,000 
16,000 
16,700 

17,100 
17,400 
19,200 
19,500 
19,900 


5,200  '  19,900 
5,000  20,300 


6,000 
5,440 
5,440 
6,830 


19,900 
19,900 
19,500 


19,200 
18.400 
16,000 
15,600 
15,200 

14,600 
13,600 
12,900 
12,600 
12,200 

12,200 
11,600 
11,600 
ll,6t)0 
11,600 

11,600 
9,900 
8,520 
7,100 
5,940 

6,680 
5,300 
5,640 
5,010 
5,010 

5,010 
6,010 
6,010 
6,260 
6,260 
6,010 


6,010 
4,770 
4,770 
4,770 
4,340 

4,840 
4,770 
6,540 
6,540 
6,640 

5,540 
4,770 
4,340 
4,340 
4,140 

4,140 
4,140 
4,140 
4,140 
4,340 

4,140 
4,140 
4,050 
4,300 
4,200 

4,340 
4,200 
4,050 
4,200 
4,820 
4,820 


4,830 
4,820 
4,820 
4,660 
4,660 

4,660 
4,650 
4,200 
4,660 
4,660 

4,650 
4,660 
4,200 
4,200 
4,200 

4,200 
4,200 
4,060 
4,060 
4,060 

4,060 
3,940 
3,610 
3,690 
3,440 

3,440 
3,440 
3,350 
3,350 
3,350 


MonMff  diacharge  of  North  Platte  River  at  McKinley ,  Wyo.,  for  the  year  ending  Sept. 

SOy  1917. 


Month. 


ApclL 

June 

July 

August 

September. 


The  period. 


Discharge  in  seoond-feet. 


Maximum, 


2,810 
6,880 
20,300 
19,200 
6,540 
4,820 


M^nlmnni- 


1,290 
2,040 
7,200 
6,010 
4,050 
8,350 


Mean. 


I  Run-off  in 
I  acre-feet. 


1,860 
3,980 
14,400 
9,970 
4,530 
4,150 


111,000 
245,000 
857,000 
613,000 
279,000 
247,000 


2,350,000 


NovB.— figures  have  been  changed  slightly  to  confiDrm  to  computation  rules  of  United  States  Geological 
Survey. 

irO&TB  PLATTS  &IVX&  ABOVE  AHD  BSLOW  WHALEV,  WTO. 

Location. — In  sec.  11,  T.  26  N.,  R.  65  W.,  at  diversion  dam  at  Whalen,  Goshen 
County.  Nearest  important  tributary  is  Cottonwood  Canyon  Creek,  an  intermit- 
tent stream,  which  enters  1)  miles  below. 

Drain AGB  area. — ^16,300  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 
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SURFACE  WATER  SUPPLY,  1917,  PABT  VI. 


Rbcx>rds  availablb.— May  1, 1909,  to  September  30, 1917.  Prior  to  October  1, 19K, 
the  combined  flow  of  the  river  and  Interetate  canal  waa  given,  and  in  additinn, 
the  flow  through  the  Interstate  canal.  Beginning  October  1, 1916,  the  flow  above 
Whalen  is  given,  which  repreeents  the  flow  of  river  and  Intenstate  canal  com- 
bined. The  flow  below  Whalen  represents  the  flow  in  the  river  paadog  the  dam 
(overfall  weir)  below  the  Interstate  canal  diveEsion.  Hie  difference  in  the  two 
records  represents  the  amount  diverted. 

Gaos.— To  determine  the  flow  over  the  weir  a  vertical  staff  is  used,  its  zero  being  at  the 
weir  crest.  The  discharge  is  then  computed  by  a  weir  formula.  There  aie  also 
four  sluice  gates  in  the  dam,  through  which  the  discharge  is  computed.  In  the 
river,  75  feet  downstream  from  the  weir  gage,  is  another,  with  zero  10  foet  lower. 
The  second  gage  is  only  used  in  computing  the  discharge  through  the  gates  when 
the  openings  are  submerged.  The  discharge  through  the  head  gates  of  the 
canal  is  computed  from  the  nine  gate  openings.  A  vertical  staff  located  in  the 
canal  1,000  feet  below  the  head  gates  is  used  in  computing  the  dischaige  idten 
the  head-gate  opoiin^  are  submerged. 

Discharge  measvrbments. — ^Made  from  cable  1  mile  below  weir  in  order  to  dieck 
the  coefficients  used  in  the  discharge  computations. 

Diversions. — ^Prior  to  December  31,  1916,  there  wefe  adjudicated  divendons  from 
North  Platte  River  of  32  second-feet  between  McKinley  and  the  Whalen  giging 
station,  exclusive  of  the  diversion  by  the  United  States  Reclamaticm  Service. 
Between  Whalen  and  the  State  line  there  are  adjudicated  diveraioDs  of  240 
second-feet. 

Regulation. — Records  show  the  flow  as  regulated  by  Pathfinder  reservoir,  whidi 
stores  water  for  use  in  the  Interstate  canal. 

Cooperation. — Records  furnished  by  United  States*  Reclamation  Service. 

Daily  aiadiarge,  in  $eoond'/eet,  of  North  PlaUe  River  above  Whalen^  Wyo.,  for  the  year 

ending  Sept,  JO,  1917. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 

2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 


2,060 
1,650 
1,460 
1,510 
1,530 

1,510 
1,440 
1,360 
1,370 
1,300 

1,210 
1,210 
1,270 
1,540 
1,210 

1,110 
1,020 


692 

500 

500 
500 
573 
550 

548 
450 
346 
340 
325 
280 


242 
234 
234 

223, 
230 

227 
223 
184 
193 
165 

143 
148 
148 
80 
93 

93 
124 
178 
277 
TH 

277 
TH 
302 
327 
405 

377 
321 
293 
247 


275 
290 
280 
270 
280 

280 
190 
190 
170 
180 

170 
180 
190 
190 
180 

180 
190 
190 
200 
190 

180 
180 
170 
170 
170 

100 
150 
150 
150 
140 
150 


150 
150 
150 
150 
160 

170 
170 
170 
170 
170 

180 
170 
180 
180 
170 

180 
180 
190 
190 
190 

180 
140 
150 
160 

160 

170 
170 
ISO 
190 
190 
190 


170 
180 
170 
160 
160 

160 
160 
160 
170 
170 

175 
180 
180 
180 
190 

190 
190 
200 
200 
200 

220 
240 
250 
270 
300 

350 
450 
450 


500 

500 
525 
550 
550 

550 
575 
676 
575 
675 

575 
575 
575 
590 
600 

600 
600 
600 
600 
600 

600 
600 
600 
650 
650 

750 

800 

850 

1,040 

1,580 

1,550 


2,110 

1,940 

1,480 

828 

794 

500 
515 
400 
550 

488 

664 
629 
737 

884 


036 

850 

950 

900 

1,110 

1,670 
1,380 
1,940 
3,110 
2,460 

2,880 
3,030 
2,840 
2,520 
2,220 


2,100 
2,240 
2,320 
2,260, 
2,290 

2,480 
2,360 
2,300 
2,280 
2,270 

2,240 
2,340 
2,630 
3,920 
4,460 

6,170 
6,060 
6,350 
5,760 
6,350 

6,830 
7,600 
6,830 
6,780 

4,770 

5,660 
7,480 
6,900 
7,320 
7,760 
7,600 


8,800 
9,420 
9,680 
10,600 
13,100 

13,700 
10,900 
11,000 
11,500 
11,600 

11,700 
12,000 
12,800 
14,400 
15,600 

16,300 
16,800 
17.400 
17,200 
16,800 

17,600 
18,600 
19,600 
90,000 
20,300 

20,600 
20,800 
21,000 
21,000 
30,700 


19,700 
19,000 
18,100 
17,600 
16,000 

16,600 
13,800 
12,600 
11,300 
10,600 

10,000 
9,600 
9,400 
9,120 
8,800 

8,800 
8,400 
8,360 
8,480 
8,220 

7,060 
7,830 
7,430 
6,480 
6,230 

4,860 
4,810 
4,910 
4,810 
4,960 
4,860 


4,600 
4,720 
6,640 

4,M 

4,360 
4,700 
4,720 
6,420 
6,420 

6,480 
6,430 
4,480 
4,380 
4,260 

4,340 
4,230 
4,310 
4,340 
4,410 

4,400 
4,330 
4,170 
4,i90 
4,190 

4,180 
4,160 
4,300 
4,230 
4,730 
6,010 


4.im 

6.000 
5,0)0 

MK 

5,000 
000 


6,010 

5,mo 

5,010 
4,300 
4,10 
4|U0 

4,180 

4,140 
4^140 
4,100 

••s 

l,7» 

S.»0 
8.230 

3,340 

3,300 

S,3«) 

2,900 
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DaU^  discharge,  in  Beeoivirfeeiy  of  North  PUUU  below  Whaieoj  Wyo,,  far  &ie  year  endifng 

Sept.  SO,  1917. 


Day. 


Oct.' 


Not. 


Dec 


Jaai. 


Pftb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
S. 
9. 
U>. 

U. 
12. 

la. 

14. 

15. 

K. 
17. 
W. 
19. 

aD. 

21. 

a. 
a. 

24. 
S. 

2S. 
27. 

s. 

2». 

ao. 

31. 


1,610 
1,380 

1,M0 
1,530 

1,510 
1,440 
1,360 
1,370 
1,800 

1,210 
1,210 
1,270 
1,320 
1,210 

1,110 

1,020 

856 

708 

277 

0 

0 

0 

183 

266 

548 
4S0 
346 
340 
325 
280 


M3 

375 

234 

290 

234 

280 

233 

270 

230 

280 

227 

280 

223 

190 

184 

190 

193 

170 

165 

180 

148 

170 

148 

180 

148 

190 

80 

190 

93 

180 

flS 

180 

124 

190 

178 

190 

277 

200 

277 

190 

277 
277 
302 
327 
405 

377 
821 
293 
217 


180 
180 
170 
170 
170 

160 
150 
150 
150 
140 
130 


180 

150 
150 
150 
160 

170 
170 
170 
170 
170 

180 
170 
180 
180 
170 

180 
180 
190 
190 
190 

180 
140 
150 
160 
160 

170 
170 
180 
190 
190 
190 


ITO 
180 
170 
160 
160 

160 
160 
160 
170 
170 

175 
180 
180 
180 
190 

190 
190 
200 
200 
200 

220 
240 
250 
270 
800 

350 
460 
450 


500 
500 
525 
550 
550 

550 
675 
575 
675 
575 

575 
575 
675 
500 
600 

600 

600 
600 
600 
600 

600 
600 
600 
650 
660 

750 

800 

850 

1,040 

1,580 

1,550 


2,110 
1,940 
1,480 

828 
794 

500 
515 
400 
550 
488 

564 
629 
737 
884 


936 
860 
050 
900 
1,110 

1,670 
1,380 
1,410 
1,510 
1,780 

2,380 
2,490 
2,310 
1,960 
1,630 


1,640 
1,550 
1,540 
1,490 
1  510 


1 

1,490 
1,460 
1,440 

1,410 
1,490 
1,780 
3,040 
3,550 

4,250 
5,120 
6,400 
4,810 
6,400 

5,880 
6,740 
5,880 
4,830 


4,810 
6,620 
6,050 
6,470 
6,900 
6,740 


7,940 
8,660 
8,830 
9,700 
12,300 

12,800 
10,000 
10,400 
10,900 
11,000 

11,000 
11,300 
12,100 
13,700 
14,600 

15,000 
16,000 
16,800 
16,500 
15,600 

16,300 
it;  200 
18,200 
18,600 
18,900 

19,100 
19,300 
19,500 
19,600 
19,100 


18,200 
17,500 
16,600 
16,000 
15,000 

14,100 
12,300 
11,000 
9,780 
8,940 

8,470 
8,110 
7,850 
7,560 
7,240 

6,940 
6,900 
6  800 
6,900 
6,620 

6,350 
6,220 
6,830 
3,850 
3,620 

3,260 
8,210 
3,310 
8,210 
3,330 
3,230 


8,040 

3,350 

3  100 

3300 

3,910 

3,380 

2,760 

3,360 

2,740 

8;3eo 

2,740 

3,360 

3,070 

3,800 

3,100 

3,700 

3,800 

4,070 

3,800 

3,020 

3,850 

3,520 

3,800 

3,520 

2,860 

2,800 

2,760 

2,660 

2,640 

2,660 

JS^ 

2,680 

2,600 

2,680 

2,620 

2,740 

2,610 

2,740 

3,010 

2,740 

2,880 

2,590 

2,660 

2,490 

H'JS 

2,380 

2,580 

2,oao 

2,580 

2,030 

2,570 

2,140 

2.680 

2,170 

2,570 

2,100 

2,600 

2,290 

3,100 

1,960 

3,380 

NoriB.— Figures  have  been  changed  sUgbtly  to  conform  to  computation  rules  of  the  United  States 
Geologieal  Surrey. 

Monthly  dUcharge  of  North  Platte  River  above  Whalen,  Wyo.^for  the  year  eriding  Sept.  SO, 

1917. 


Month. 


October... 
Norember, 
I>ecember. 
January... 
Februuy. 
March.... 

*^::::: 

June 

July 

Augi    _ 
nber. 

The  year, 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


2,060 

405 

290 

190 

450 

1.580 

3,030 

7,760 

21,000 

19,700 

5,540 

5,460 


21,000 


280 

80 

140 

140 

160 

500 

400 

2,160 

8,800 

4,810 

4,160 

2,900 


80 


1,000 

226 

195 

171 

217 

679 

1,370 

4,610 

15,400 

9,900 

4,560 

4,270 


3,560 


Run-off  in 
acre-feet. 


61,500 

13,400 

12,000 

10,500 

12,100 

41,800 

81,500 

283,000 

916,000 

009,000 

280,000 

351,000 


2,570,000 
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JAmM9di9ekatg€<^  North  Platte  River  hehw  Wkaien,Wyo,,farAeyearendhig8epL30, 

1917. 


MootlL 


Olacfa»rgeln  Meond-leet. 


Maadmani.  Ifinfamim.     Hcan. 


RmMflio 


October 

NoTcmber .... 

December 

Janiury 

February 

March 

i^:.::;:;:: 

June 

July 

August 

September .... 

The  year 


1,610 

405 

280 

190 

450 

1»580 

3,400 

6,900 

10,500 

1$,200 

3,850 

4,070 


19,500 


0 

80 

140 

140 

100 

500 

400 

1,410 

7,940 

3,210 

2,530 

1,960 


884 

236 

106 

171 

216 

679 

1,230 

3,750 

14,400 

8,330 

2,950 

2,880 


3,000 


54,400 

13,  «B 

13,000 

10,300 

13,100 

41,  M» 

7^600 

91,000 

857,000 

512,000 

i«,oeo 

171,000 


2,170,030 


BIO  OBXBK  VXAR  BIO  OBXBK,  WTO. 

Location.— In  sec.  32,  T.  13  N.,  R.  81 W.,  at  Big  Creek  ranger  station,  2  miles  west  <^ 
Big  Creek  post  office,  Carbon  County.  No  important  tributary  within  sevenl 
miles. 

Dbainagb  absa. — 123  square  miles  (measured  on  base  mi4>  of  Wyoming;  scale,  1:500,- 
000). 

Rbcordb  availablb.— May  7, 1911,  to  June  30, 1912;  April  4,  1915,  to  September  18, 
1917.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Qaoe. — Vertical  staff  on  left  bank  50  feet  from  ranger  station;  read  by  J.  C.  Per>'anL 
Prior  to  April  29,  1915,  gage  was  placed  1  foot  further  out  in  the  stream  and  g^xe 
readings  slightly  different  although  referred  to  same  datum. 

Discharge  measxtbbmbnts. — ^Made  from  bridge  a  quarter  of  a  mile  below  gage  or  by 
wading  at  gage. 

Channel  and  contbol. — Bed  compoeed  of  coarse  gravel  and  small  boulders.  Cod- 
trol  at  gage,  which  is  on  riffle;  permanent  during  1917.  Right  bank  subject  to 
overflow  at  stage  of  4.2  feet;  left  bank  high.    Stage  of  zero  flow,  0.6  foot. 

Extremes  op  discharge. — Maximum  stage  recorded  during  year,  4.1  feet  at  7  p.  nt, 
July  1  (discharge,  985  second-feet);  minimum  discharge  probably  occurs  duriog 
winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — Prior  to  December  31, 1916,  there  were  no  adjudicated  divearsions  from 
Big  Creek  above  the  station  in  Wyoming,  but  below  the  diversions  amount  to  100 
second-feet.  In  Colorado  the  Independence  ditch  diverts  from  Big  Lake  to  the 
North  Platte  drainage  basin  approximately  80  second-feet,  usually  from  June  10 
to  July  10  each  year.  Storage  filing  for  27,548  acre-feet  in  Big  Lake  which  supplies 
Independence  ditch. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  between  30  and  900  second-feet.  Gage  retd 
to  hundredths  once  or  twice  daily.  Daily  discharge  ascertained  by  applying  one 
daily  gage  reading  or  the  mean  of  two  daily  gage  readings  to  rating  table.  Records 
good,  but  fragmentary,  owing  to  absence  of  observer. 
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Dimhatge  metuutements  of  Big  Creek  near  Big  Creeks 

Sept.  SO,  1917. 


177 

,  dfving  the  year  endwg 


Dtto. 

Mad«by- 

hdgEt. 

Db- 
chargo. 

Date. 

Mattoby— 

hdgS. 

Dis- 
charge. 

Oct.  21 

H.K.flrafth 

Bobert  FoUansbee 

Feet. 
1.74 
3.60 

See.-ft, 
60 
774 

July  22 
Sept.  18 

8.  B.Sonld. 

Feet. 
1.57 
1.66 

Set.-fU 
281 

hm\& 

do 

8&7 

Daily  diicharge,  in  eecond-feet,  of  Big  Creek  near  Big  Creek,  Wyo,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

May. 

June. 

July. 

Aug. 

Sept. 

1 • 

37 
36 
61 
51 
33 

34 
44 
66 

61 
62 

52 
47 
42 
42 
42 

42 
41 
41 

48 
58 

60 
48 
49 
55 
58 

47 
41 
41 
39 
89 
86 

34 
31 
30 
34 
33 

30 

30 

985 
886 

164 
161 
128 
132 
122 

110 

\^ 

106 
104 

02 

2 

49 



3 

4 

5 



62 
49 
49 
62 

65 

88 
120 
196 
370 
410 

545 
622 
522 
622 

478 

330 
330 
370 

432 
421 
410 

478 

600 
645 
692 

838 
965 

885 

835 
785 
835 
785 

432 

***786* 
685 
635 

685 
635 

6 

7 

8 

9 ; 

10 

u 

12 

13..     ..            

14 

***"4i6* 

350 
350 
330 
330 

82 
88 

15 

W..                     

17 

18 



87 

19 

20 

21 

22                   

284 

74 
57 

23 

34                     

25          

35                       

27                  

2R        

29                      

20     

31 

Monthly  discharge  of  Big  Creek  near  Big  Creek,  Wyo.,for  the  year  r.vKng  Sept.  SO,  1917, 


Month. 

Discharge  in  seoond-feet. 

Run-off  in 

Marfmnm. 

Mlnlmmn. 

Mean. 

acre-feet. 

October 

60 
34 

33 
30 

4&5 
31.7 

2,800 

NOVeinberl-7.  ,^ ^-^^-r r ^^^^^--rr -r 

440 

F&ZVCH  CKEEK  HEAK  FKEHCH,  WTO. 

Location. — ^In  sec.  4,  T.  14  N.,  R.  81  W.,  at  Jenkins  ranch,  3^  miles  southeast  of 

French y  Carbon  County.    No  tributary  between  station  and  mouth  2  miles  below. 
Drain AOB  abea.— 64  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  availablb.— April  30, 1911,  to  October 31, 1912;  April  1, 1915,  to  September 

30,  1917,  when  station  was  discontinued.    State  engineer  maint^in^  sUiti^xnat 

this  point  1913  and  1914. 

187043**— 2J— w  8  p  459 ^18 
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Gaob. — ^Vertical  staff  on  downstream  end  of  heavy  xock-filled  oib  an  left  bank,  a 
quarter  of  a  mile  above  head  gate  of  French  Creek  Irrigation  &  Development 
Co's.  canal;  read  by  J.  W.  Jenkins  and  Miss  Pearl  Jenkins. 

DiscHARQB  MEA8URKMSNT8. — Made  from  cable  75  feet  above  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  small  boulders;  control  30  feet  down- 
stream ;  shifting  occasionally.    Banks  not  subject  to  overflow. 

Extremes  of  discharob. — Maximum  stage  recorded  during  year,  4.1  feet  at  6  p.  m. 
June  24  (dischaige,  1,240  second-feet);  minimum  stage  occura  during  winter. 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontiniied 
during  winter. 

Diversions. — ^Prior  to  December  31,  1916,  there  were  no  adjudicated  divCTone 
from  French  Creek  above  station,  but  below  station  there  are  diversiaDB  of  4 
second-feet.  From  North  French  Creek  there  are  adjudicated  divenoanfl  of 
6  second-feet. 

Regulation. — ^None. 

AocuRACT. — Stage-dischaige  relaticm  not  permanent;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  11  well  defined  between  20  and  300 
second-feet.  Curve  used  March  16  to  September  30  not  well  defined.  Gage 
read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  the 
mean  daily  gage  hei^t  to  rating  table.  Records  good  up  to  600  seomd-feet, 
above  which  they  are  fair. 

Diaeharge  measurements  of  French  Creek  near  French  ^   Wyo.^  during  the  year  ending 

Sept.  30, 1917. 


Date. 


Oct.  33 
July  33 
8«pt.l9 


Hade  by— 


H.K.  Smith 
S.B.Soul^.. 
....do 


Oa« 
hd^t. 

Dis- 
thMTgb. 

FeeL 
1.35 
3.33 
1.46 

8tc.-fL 
2t9 
IW 
30.6 

Daily  diacharge,  tn  ucovd-feet,  of  Freruh  Creek  near  French,  Wyo.,  for  the  year  ending 

Sept.  SOy  1917. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

17 
33 
37 
37 
37 

37 
37 
36 
39 
36 

35 
34 
33 
33 
31 

31 
30 
30 
30 
34 

34 
33 
30 
30 
33 

34 
34 
33 
30 
30 
30 

30 
30 
30 
18 
18 

17 
17 
17 
17 
17 

17 

17 
19 
19 
20 
17 

14 
14 
14 
17 
17 

19 
31 
30 
30 
17 

17 
17 
17 
16 
17 

30 
37 
34 
39 
40 

39 
33 
31 
39 
38 

34 
33 
24 
34 
34 

35 
25 
35 
36 
38 

41 
43 

56 
83 
111 

141 
160 
170 
170 
185 

165 
141 
148 
155 
155 

137 
121 
137 
138 
143 
152 

131 
131 
141 
155 
160 

153 
153 
320 
310 
385 

360 
360 
360 
385 
440 

530 
592 
690 
790 
835 

895 
965 
965 
965 
1,040 

965 
806 
835 
895 
835 

755 
658 
593 
550 
625 

593 

560 
530 
500 
440 

413 
385 
360 
360 
310 

363 
340 
230 
230 
240 

197 

188 
176 
170 
168 

165 
148 
139 
139 
143 
139 

115 
103 
96 
91 
90 

85 

81 
74 
71 
71 

73 
68 
66 
66 
66 

68 
65 
66 

65 
63 

en 

59 
55 
53 
50 

44 

71 
62 
48 
46 
43 

41 

2 

40 

3 

40 

4 

3$ 

6 

40 

6 

43 

7 

43 

8 

40 

9 

38 

10 

34 

11 

8S 

13                 .  .- 

40 

13 

S$i 

14               

35 

15  ..   .     

3S 

16 

18 
18 
18 
18 
17 

14 
14 
13 
13 
11 

13 
13 
13 
16 
17 
17 

32 

17  ..     

31 

Ig 

30 

19 

8S 

20 

29 

31 

38 

22 

37 

23 

17 

24 

27 

25 

t! 

26 

SO 

27 

31 

28 

3B 

29 

38 

80... 

2$ 

u.,,,, 
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MorMy  diacharge  qf  French  Creek  near  French,  Wyo. ,  for  the  year  ending  Sept.  SO,  1917, 


Hoath. 


Discharge  in  aeoood-leet. 


ICftxixniiiii.  \i|[nimiTm^     Meui< 


Run-off  in 
acre-feet. 


October 

November  1-11, 
March  16-31... 

ApriL 

May 

June 

Jaly 

Auifutt 

September 


37 

20 

18 

40 

185 

1,040 

756 

115 

43 


17 
17 
11 
14 
23 
131 
139 
42 
27 


23.7 
18.0 
14.9 
22.3 
96.3 

650 

342 
68.8 
33.6 


1,460 

393 

473 

1,330 

5,020 

32,700 

21,000 

4,230 

3,000 


EVCAMPMEVT  BSVE&  AT  EHCAXPMEirT,  WTO. 

Location. — In  sec.  6,  T.  14  N. ,  R.  83  W. ,  at  lower  end  of  smelter  grounds  at  Encamp- 
menty  Oarbon  County.    Nearest  tributary,  North  Fork,  enters  1  mile  above. 

Drainage  arba.— 219  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1,500,000). 

Records  available.— May  2, 1911,  to  October  31, 1912;  May  29, 1915,  to  September 
30,  1917.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaqe. — Chain  gage  on  left  bank  at  tailing  flume  which  crosses  the  river;  read  by  Earl 
Waite.  Prior  to  June  6, 1912,  gage  was  175  feet  farther  downstream,  and  although 
referred  to  same  datum,  read  approximately  1  foot  lower,  owing  to  the  slope  of 
the  river. 

Discharge  measurements. — ^Made  from  cable  125  feet  below  gage  or  by  wading. 

Channel  and  control. — Channel  composed  of  gravel  and  small  boulders  which 
shifted  after  the  high  water  of  1917.  Control  is  not  well  defined,  though  there 
are  small  rapids  200  feet  downstream. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  8:9  feet  at  6.30 
p.  m.  June  23  (discharge,  4,490  second-feet);  minimum  discharge  occurs  during 
winter. 

IcB. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Dr^BRSioNS. — Three  laige  irrigation  ditches  divert  water  at  a  point  1  mile  above 
station.  The  smelter  company  has  a  pipe  line  which  diverts  water  above  the 
station,  but  as  the  tailrace  of  the  power  plant,  which  the  pipe  line  supplies  is  just 
above  station,  the  amount  diverted  passes  the  gage.  Water  is  also  diverted  below 
station.  Prior  to  December  31,  1916,  there  were  adjudicated  diveiBiQns  from 
Encampment  River  amounting  to  76  second-feet. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  shifted  during  high  water  of  1917.  Affected  by 
ice  during  winter.  Rating  curve  used  October  1  to  July  21  well  defined  between 
40  and  3,500  second-feet;  curve  used  July  22  to  September  30  well  defined  be- 
tween 50  and  800  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  the  mean  daily  gage  height  to  rating  table. 
Records  good,  except  for  period  June  15  to  July  21  when,  on  account  of  shifting 
of  stage-discharge  relation,  the  records  are  only  fair. 

Discharge  measwremente  of  Encampment  River  at  Encampment ^  Wyo.y  during  the  year 

ending  Sept.  SO,  1917. 


Date. 


Jane  14 
July  22 
Sept.  17 


Made  by- 


Robert  Follansbee. 

S.B.SouM 

do 


Feet. 
7.61 
5.45 
4.00 


Di». 
charge. 


Sec.-ft. 
2,480 
539 
50 
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SUEFACB  WATEB  SUPPLY,  1917,  PABT  VI. 

\fEnoam\ 
ending  i 


DiMif  diKharge,  in  teeondjeet,  of  Enmmpment  River  at  Encampment,  Wyo.^far  the  fear 

Hng  Sept.  30, .  "^ 


,  1917. 


DV. 


Oct 


Nov. 


Apr. 


Itoy. 


Jnly, 


Aag. 


8«pt 


1, 

2 
8. 
4, 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
IS. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
2V. 
80. 
81. 


72 
76 
121 
190 
163 

184 
220 
290 
420 
580 

525 
898 
810 
220 
206 

184 
166 
136 
186 
109 

91 
89 
89 
86 
79 

75 
75 
73 
81 
91 
106 


123 
114 
101 


133 

114 
107 
89 
105 
126 

146 
155 
190 
238 
255 

255 
290 
255 
184 
100 


166 
166 
160 
144 
133 

133 
157 
166 
163 
166 

190 
206 
220 
272 
875 

470 

580 

840 

1,200 

1,200 

1,100 
1,100 
1,010 
1,010 
920 

840 
806 

770 
700 
736 
806 


806 

840 

1,2«0 

1,010 

920 

1,010 
1,060 
1,310 
2,600 
3,950 

8,500 
8,060 
2,750 
2,900 
8,820 

8,060 
2,930 
8,240 
8,260 
3,560 

3,420 
4,040 
4,340 
8,750 
3,170 

8,170 
2,880 
2,600 
2,820 
2,060 


1,810 
1,680 
1,580 
1,590 
1,560 

1,480 
1,670 
1,860 
1,620 
1,520 

1,200 
1,190 
1,100 

i,oao 

856 

TW 
728 
670 
616 


600 
515 
615 
770 

515 
490 
442 
419 
419 
375 


240 
194 
188 
210 

182 
171 
154 
166 
133 

126 
110 
110 
126 
112 

113 
97 
128 
U6 
116 

106 
86 
79 
84 
80 

96 
79 
79 
77 
75 
73 


C 
62 
59 
63 
67 

59 
67 
77 
79 
83 

75 

62 
6S 

61 

62 
61 
73 
59 


62 
67 
61 
47 


as 

so 

53 
49 

47 


Note. — June  15  to  July  21,  discharge  oomputed  by  the  indirect  method  for  shlftliig  control. 

Monthly  discharge  of  Encampment  River  at  Encampment,  Wyo.,  for  the  year  ending 

Sept.  30, 1917. 


Month. 


Bisdiarge  In  seoond-feet. 


Kaximmn. 

Mean. 

580 

72 

182 

123 

56 

82.8 

290 

80 

175 

1,200 

183 

646 

4,340 

806 

2,630 

1,860 

375 

Toio 

206 

72 

120 

82 

47 

61.7 

Ban-off  in 


October 

November  1-10 

ApriU5-30 

May 

June 

July 

August 

September 


11,9V 
1^610 

5^599 
S3,i«) 
156,000 

7,930 


JACK  C&BSK  AT  MATHEBOV  BAHOH,  HXAB  tSUk&ATOOA,  WTO. 

Location.— About  sec.  36,  T.  17  N.,  R.  86  W.,  at  Matheeon  ranch,  14  miles  southwest 

of  Saratoga,  in  Carbon  Comity.    Nearest  tributary,  North  Jack  Creek,  ent&s 

some  distance  below. 
Dbainagb  area.— 32  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Rbcords  available.- August  23, 1913,  to  September  19, 1917. 
Gage. — ^Vertical  staff  at  left  abutm^it  of  wagon  bridge  1,000  £eet  below  ranch  houee: 

read  by  Mias  Kathleen  Montgomery.    Gage  originally  200  feet  above  present  ate; 

moved  800  feet  farther  upstream  August  15,  1915  and  used  imtil  June  13,  1917. 

No  definite  relation  between  readings  on  various  gages. 
PiscHARGB  measurements. — Made  from  wagon  bridge  or  by  wading. 
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AMXtL  AK1>  OOKTROL.— Channel  composed  of  mud;  control  100  feet  downstream 
at  small  rapids  which  was  practically  permanent  during  1917.    Banks  are  over- 

-dowed  at  stage  of  4.0  feet. 
-REMBa  OF  PiscHABOE .—Maximu m  stage  recorded  during  year,  4.3  feet  June  11 

-  ^discharge,  260  second-feet);  minimum  discharge  probably  occurs  during  winter. 
—Stage-discharge  relation  seriously  a£fected  by  ice;  observations  discontinued 
during  winter. 

"^BsioMB. — Prior  to  December  31,  1916|  there  were  adjudicated  diversions  of  9 
second-feet  from  Jack  Creek  above  station  and  93  second-feet  below. 
uiAnoN. — ^None. 

ua^CT. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  used  October  1  to  June  12  well  defined  between  5  and  100 
second-feet;  curve  used  June  13  to  September  30  fairly  well  defined  between  10  and 
220  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascer- 
t^  by  applying  mean  daily  gage  height  to  rating  table.    Records  good. 

^karge  measurements  of  Jack  Creek  at  Matheson  ranch  y  near  Saratoga,  Wyo.,  during 
the  year  ending  Sept.  30, 1917. 


^e. 

Madeby- 

height. 

Dis- 
Charge. 

Date. 

Made  by- 

b^t. 

Bis. 
otaarga* 

s 

H.K.  Smith 

Feet. 
1.78 
8.63 

03.69 

156 

208 

July  20.. 
Sept.  19. 

S.B.SooM. 

«.72 

'"t 

17.. 

313. 

H.W.Fear 

Robert  FoUansbee 

do 

6.1 

a  Old  gage  read  3.96  feet.  ^  Stage  at  old  gage,  2.60  feet  o  Stage  at  old  gage,  1 .63  feet. 

9tB.— On  June  13, 1917,  gage  was  moved  1,000  feet  downstream  to  the  new  highway  bridge. 


ibf  ^sduxrge,  in  second-feet,  of  Jack  Creek  at  Matheson  ranch,  near  Saratoga, 
for  the  year  ending  Sept.  SO,  1917. 

Wyo., 

Day. 

Oct. 

Nov. 

Apr. 

Itoy. 

June. 

July. 

Aug. 

7 

7 

8 

11 

11 

9 
17 
17 
12 
11 

14 
10 
11 
9 
11 

9 
12 
12 
11 
14 

11 
13 
11 
10 
11 

10 
10 
10 
10 

11 

8 

8 
7 
9 
8 
10 

10 
9 

91 
91 
119 
119 
118 

126 
182 
181 
174 
196 

212 
244 
210 
240 
240 

240 
240 
240 
260 
260 

260 
240 
250 
240 
240 

230 
230 
210 
210 
210 

190 
180 
180 
190 
180 

175 
180 
109 
113 
109 

106 

93 
97 
85 
76 

70 
47 
47 
39 
40 

38 
85 
33 
29 
31 

29 
27 
23 
27 
38 
31 

88 

31 

26 

*"  "* 

16 

19 

10 
9 
10 
10 
9 

14 
12 
28 
34 
62 

132 
145 
152 
166 
196 

196 
196 
196 
138 
138 

145 
196 
196 
132 
113 
96 

18 

16 

16 

***" 

47 

82 
23 
18 
25 
21 

20 
19 
23 
20 
25 

.     ... 
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Monifdy  distharge  of  Jaek  Cnek  at  3iiUhe$(m  itmoft,  near  SmvtogOj  Wfo.,  for  Aeytm 

ending  Sept.  SO,  1917, 


Diwdarge  in  80eood4Bet. 


Month. 


Mudmam.  Minlmmn 


RoB-oflin 


October 

Nowmber  1-7. 
April  16-25.... 

May  6-31 

June 

July 

August  1-8.... 


17 
10 
47 
196 

aoo 

190 
33 


10.0 
8.7 

M.8 
106 
a02 

86.4 

21.8 


170 
121 
641 

5,430 
12,000 

6,250 
646 


MBDICnnS  BOW  RIVBR  VXAR  MBDICIHS  BOW.  WTO. 

Location.— In  sec.  7,  T.  20  N.,  R.  79  W.,  at  private  bridge  at  Johnson's  nndi,  14 
miles  southwest  of  Medicine  Bow,  Carbon  County.  Nearest  tributary,  Wagon- 
hound  Creek,  enters  3  miles  below. 

Drainaob  area.— 178  square  miles  (measured  on  base  map  of  Wycmiing;  scslo, 
1:500,000). 

Rboobds  available.— June  4,  1911,  to  November  30, 1912;  May  5, 1915,  to  Novem- 
ber 3, 1917.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaob. — ^Vertical  8ta£f  on  downstream  side  of  left  abutment;  read  by  Mrs.  S.  W.  Jolm- 
son.  Gage  used  during  1911  and  1912  was  600  feet  upstream  and  referred  to 
different  datum. 

DiBCHABOE  MEA8XJBBMENT8. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel.  Control  75  feet  downstream  8t 
riffle  composed  of  gravel  and  small  boulders  well  compacted;  shifts  occasjopally. 
Banks  not  subject  to  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.4  feet  at  7.30 
a.  m.  June  23  (discharge,  2,810  second-feet);  minimum  disdiaige  probably  occur 
during  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  207 
second-feet  from  Medicine  Bow  River  above  station  and  67  second-feet  below. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  changed  during  winter.  Rating  curve  used 
October  1  to  November  11  well  defined  below  500  second-feet;  curve  used  April 
15  to  November  3  well  defined  below  1,300  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.  Records  excellent  up  to  1,300  second-feet;  above  this 
they  are  fair. 

Diicharge  measurements  of  Medicine  Bow  River  near  Medicine  Bow,  Wyo.,  during  tk 

year  ending  Sept,  30, 1917. 


Dftte. 

Made  by- 

Gage 
heiiht. 

Dis. 
charge. 

Date. 

Made  by- 

i^t. 

Do- 

June  17 

Robert  FoUansboe 

H.K.  Smith 

Ft€t. 

3.68 
3.87 

1,230 

July  25 
Sept.  16 

S.B.S0U14. 

Feei, 
2.04 
1.50 

S€C'ft 

38 

do 

ie.1 
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Da3f  diitharge,  in  aeeond-feet.  of  Medicine  Bow  River  near  Medicine  Bow,  Wyo,,  for  the 
period  Oct.  i,  1916,  to  Nov.  S,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

J 

3 
3 
8 
6 
13 

16 
16 
15 
20 
21 

24 
24 
16 
15 
15 

15 
15 
16 
19 
19 

21 

21 
25 

27 
28 

31 
32 
25 
28 
31 
35 

35 
32 

28 
27 
27 

25 
25 
24 
24 
22 

21 

54 
60 
65 
68 
68 

«> 

78 
87 
91 
98 

104 
113 
146 
174 
206 

241 

260 
268 
260 
309 

822 
292 
268 
292 
322 

355 
260 
230 
268 
300 
322 

355 
322 
241 

260 
300 

345 
395 
450 
450 
575 

800 
510 
450 
610 
610 

720 

022 

1,100 

1,880 

2,100 

2,330 
2,330 
2,810 
2,100 
1,450 

1.680 
1,060 
1,010 
965 
1,060 

922 
760 
645 
645 
645 

682 
610 
575 
645 
645 

422 
395 
370 
300 
264 

215 
209 
143 
143 
154 

162 
118 
110 
104 
98 

91 
91 
76 
76 
76 
72 

51 
48 
32 
23 
23 

21 
22 
23 
21 

20 

21 
21 
21 
18 
21 

20 
22 
28 
•29 
29 

32 
28 
21 
16 
12 

20 
30 
20 
15 
12 
10 

9 
8 
8 
7 
7 

9 
10 
14 
11 

8 

8 
9 
8 
8 
8 

10 
10 
9 
8 
8 

7 
7 

6 
5 
7 

10 
10 
9 
7 
5 

3.6 
3.6 
3.6 
2.8 
4.4 

6.8 
8.4 

10 

10 

10 

10 
10 
10 
10 

11 
11 

12 
12 
14 
15 

10 
10 
17 
17 
20 

20 
20 
20 
20 
20 
20 

22 

2...: 

22 

3 

22 

i 

5 

6 

7 

9 

10 

u 

12 

13 

14 

... 

15 

83 

78 
91 
91 
72 
68 

65 
72 
137 
132 
146 

120 
98 
87 
72 
51 

1« 

17 

18 

19 

» 

a 

22. 

23 

K. 

25 

25 

27 ;.. 

28 

29 

30. 

31 

Monthly  discharge  of  Medicine  Bow  River  near  Medicine  Bow,  Wyo,,  for  the  period  Oct,  1, 

1916,  to  Oct,  SO,  1917, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off  in 
acre-feet. 


October 

Novembtf  1-11. 
AprUlS-^ 

JnneVni" 

July 

August 

September 

October 


35 

3 

35 

21 

146 

51 

355 

54 

2,810 

241 

922 

72 

51 

10 

14 

5 

20 

2.8 

19.3 
26.4 
91.4 
195 
1,010 
338 
23.5 
8.3 
12.4 


1,190 

576 

2,900 

12,000 

60,100 

20,800 

1,440 

4»l 

762 


BOOK  CBXEK  HEAB  ABLOrOTOlT,  WYO. 

LocjATiON. — ^In  see.  26,  T.  19  N.,  R.  79  W.,  at  highway  bridge  li  miles  above  Arling- 
ton, Carbon  County.  Nearest  tributary,  Ov^land  Creek,  enters  hall  a  mile  above. 
Trior  to  January  12,  1916,  station  was  at  Arlington,  1}  miles  downstream.  Flow 
at  two  points  practically  the  same. 

Drainaob  abea. — ^70  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:600,000). 

Records  available.— April  22, 1911,  to  September  30, 1917. 

Gage. — ^Bristol  water-stage  recorder  on  left  bank  just  below  bridge. 

DiscHAROE  measubements. — ^Mado  from  bridge  or  by  wading. 

Channel  and  contbol. — ^Bed  rough  and  composed  of  coarse  gravel  and  smiJl 
boulders.    Control  not  well  defined.    Banks  high  and  not  subject  to  overflow. 
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StJRPACE  WATEB  SUPPLY,  Iftll,  PABT  VI, 


EXTBKHBS  OF  DiflCHARGB.— MaYimum  Stage  during  year  from  water-stage  recorder 
4.6  feet  at  6  p.  m.  June  21  (discharge,  1,100  second-feet);  Tninimum  dischaige,  4 
second-feet  on  January  22  and  23. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  discfaaige 
measurements,  observer's  notes,  and  temperature  records. 

DivBBSiOKs. — Prior  to  December  31, 1916,  there  were  adjudicated  permits  for  diver- 
sion of  approximately  4  second-feet  from  Rock  Creek  above  and  209  second-feet 
below  the  station. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  shifting  during  year;  shifting-control  method 
used.  Gage  heights  from  continuous  record.  Daily  dischaige  ascertained  by 
applying  to  rating  table  mean  daily  gage  height  obtained  by  inspection.  Records 
fair. 

Discharge  measurements  of  Rock  Creek  near  Arlington ,  Wyo,,  during  the  year  ending 

8ept.  SO,  1917. 


Date. 

Madeby- 

Oage 
l^t. 

Dis- 

CDStflQ. 

Date. 

Madeby- 

Oage 
bed^t. 

Dis- 
chaige. 

OeC  14 

M.W.  OordoD 

Feet, 
0.96 
1.06 
1.1 
1.15 
1.04 
.83 
.90 

See,'ft 
21.5 
13.9 
9.26 
15.5 
12.2 
6.03 
9.30 

Mar.  22 
Apr.  6 
Ifay  11 

July  8 

26 

Aug.  27 

Kd.  TAnnliur 

Feet. 
0.98 
.94 
.96 
2.90 
1.00 
.98 

8ee.-ft 
10.1 

Dec  9 

Ed.  TAiinfnF  .  ....  ... 

do 

do 

do 

S.  B.  Sonl^ 

17.2 

22 

Jan.  10 
Feb.  16 

do 

do 

do .v.... 

do 

do 

19.1 

m 
w 

liar.  1 

M.  W.  Gordon 

2L4 

14 

Daily  discharge,  in  seoond-fett,  of  Rock  Creek  near,  Arlington,  Wyo,,for  the  year  encSng 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

% 

18 
18 
19 

23 
30 
31 
27 
26 

27 
25 
24 
23 
23 

23 
22 
22 

21 
21 

22 
23 
23 
24 
21 

20 
20 
20 
20 
19 
19 

16 
16 
19 
20 
21 

22 
21 
20 
19 
18 

16 
16 
16 
14 
15 

16 
16 
18 
18 
19 

19 
19 
20 
20 
20 

22 
23 
23 
24 
25 

25 
25 
24 
22 
21 

22 

18 
16 
14 
14 

14 
14 
14 
15 
15 

15 

16 
16 
15 
13 

11 
9 
10 
U 
10 

9 
8 
7 
7 
6 
6 

8 
10 
12 
14 
15 

15 
15 
15 
15 
16 

15 
13 
11 
9 
8 

7 
7 
6 
5 
5 

5 

4 
4 
5 
6 

8 
8 
9 
10 
10 
9 

8 
10 
11 
12 
13 

13 
13 
18 
13 
13 

13 
13 
13 
12 
12 

12 
11 
10 
9 
9 

10 
11 
11 
11 
12 

10 
9 
8 

6 
6 
7 
10 
11 

12 
12 
12 
12 
12 

11 
10 
9 
9 
9 

8 
9 
10 
10 
10 

10 
10 
10 
10 
10 

9 
12 
Id 
20 
25 
23 

18 
16 
16 
16 
17 

18 
18 
21 
27 
27 

23 
21 
24 
30 
35 

27 
27 
25 
19 
19 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
13 

12 
18 
13 
13 
13 

17 
18 
18 
22 
36 

42 
51 
68 
74 
82 

68 
50 
66 
72 
70 

58 
51 
58 
58 
62 
58 

67 
92 
106 
127 
181 

138 
164 
178 
271 
880 

351 
800 
265 
809 
433- 

787 
832 
870 
940 
946 

966 
1,000 
818 
699 
661 

623 
661 
699 
642 
028 



609 
490 
490 
490 
490 

490 
490 
452 
441 
387 

396 
265 
247 
290 
208 

200 
170 
149 
172 
200 

182 
158 
166 
147 
142 

133 
127 
116 
116 
lOB 
106 

92 
74 
67 
56 

50 

48 
45 
44 

41 
40 

39 
84 

32 
29 
26 

26 
27 
28 
27 
28 

25 
21 
28 
20 
20 

18 
18 
18 
14 

14 

2 

15 

3 

14 

4 

13 

5 

14 

b 

90 

7 

33 

8 

19 

9 

18 

10 

16 

11 

17 

12 

18 

13 

19 

14 

20 

15 

16 

SO 
19 

17 

IS 

18 

18 

19 

19 

20 

19 

21 

22 

19 

23 

21 

24 

fl 

25 

a 

26 

a 

27 

27 

28 

a 

29 

0 

30 

a 

81 

Note— stage-discharge  relation  affected  by  Ice  Nov.  8-28,  Dec.  8  to  Mar.  27,  Apr.  2-6:  diaofaarae  liassd 
an  measoreineBts,  gage  heights,  and  temperature  raoords.  No  gage  hdghts  Oct  15-19,  Apr.  tt  to  May  S, 
Sept.  18 and  19;  dischargetaterpolated.  ^^ 
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IfotOU^  dMuxrge  of  Rock  Creek  near  ArlingUm,  Wyo.jfor  the  year  ending  Sept.  SO,  1917. 


Month. 


Discharge  In  seoond-feet. 


Mj^yimiiTn.    yintTntim,       Mean. 


Rnn-affin 
acre-feet. 


October 

November.... 
Dtceuiber.. ... 

January 

hbnury 

JCsidi... 

fc::::;:; 

Jnne 

July 

Aogost 

September 

The  year. 


31 
25 
25 
16 
13 
25 
35 
82 
1,000 
509 
92 
35 


1,000 


18 
14 
6 
4 
8 
6 
16 
12 
67 
106 
14 
13 


22.4 
19.0 
14.3 
9.7 
11.2 
11.3 
20.8 
40.5 

501. 

273. 
84.7 
19.7 


81.4 


1,380 

1,130 

879 

606 

622 

695 

1,240 

2,490 

20,800 

16,800 

2,130 

1,170 


58,900 


DXBP  CBXXK  SZAB  ABLmOTOir.  WYO. 

Location.— In  sec,  16,  T.  17  N.,  R.  79  W.,  at  outlet  of  Sand  Lake,  12  miles  northweet 
of  Arlington,  in  Carbon  Oounty,  at  an  elevation  of  10,100  feet.  No  tributary 
within  several  miles. 

Drainaob  area. — 3.7  square  miles  (measured  on  topographic  map). 

Rbcobds  available.— July  30, 1014,  to  September  30, 1917. 

Gaob. — ^Bristol  water-stage  recorder  on  left  bank  just  below  lake  outlet.  Prior  to 
October  8, 1915,  gage  was  160  feet  upstream,  and  referred  to  different  datum. 

Discharge  measurements.— Made  by  wading. 

Channel  and  conteol.— Bed  composed  of  coarse  gravel  well  compacted;  no  well- 
defined  control. 

Ice. — Stage-dischaige  relation  not  seriously  affected  by  ice. 

Extremes  of  discharge. — Maximum  stage  for  year  from  gage-height  graph,  3.93 
feet  at  7  p.  m.  June  29  (discharge,  116  second-feet);  miniitiiiin  stage,  0.72  foot  at 
6  p.  m.  September  12  (discharge,  0.2  second-foot). 

DiTERSiONs. — ^No  diversions  above. 

Regulation. — ^Flow  regulated  naturally  by  Sand  Lake  which  has  an  approximate 
area  of  95  acres. 

AocuBACT. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice. 
Rating  curve  well  defined  below  40  second-feet  but  not  well  defined  above  40 
second-feet.  Operation  of  water-stage  recorder  satisfactory  except  ior  short 
periods  as  shown  in  the  footnote  to  daily-discharge  table.  Daily  discharge  as- 
certained by  applying  to  rating  table  mean  daily  gage  height  determined  by 
inspecting  gage-height  graph.    Records  good  below  40  second-feet;  fair  above. 

CoopBitATioN. — ^Fleld  data  furnished  by  Rock  Creek  Oonservation  Co. 

DMutrge  meatwrements  of  Deep  Creek  near  Arlingtony  Wyo,,  during  the  year  ending 

8epL  SO,  1917. 


Date. 

Made  by— 

Qaee 
hd«ht. 

Dis- 
charge. 

Date. 

Madeby- 

iueS^t. 

Db. 
charge. 

)et  23 

M.  W.  n^Hfyn 

Feet. 

1.18 

.8 

1.05 

aee.-ft. 

a/eo 

.27 
13.6 

July  14 
27 
27 

M  W.nf?r4Qfi 

Feet. 
2.80 
1.74 
1.74 

8ec.-fi. 
W.0 

)ee.    S 

.....do 

do.. 

S.  B.Sool^ 

14.6 

one  14 

do 

14.7 
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SURFACE  WATER  SUPPLY^  1911,  PART  VI. 


DaUy  dMiargt^  in  teoond-feet^  of  Deep  Creek  near  ArUmgUm^  Wyo,\  for  the  year  €mHn§ 

Sept.  SO,  1917. 


Dtj. 


Oet. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Ifky. 


JUDB. 


July. 


Aug. 


86pt. 


1, 

2 
8 
4 
6 

6 
7, 
8, 
9 
10, 

11, 
12 
13 
M 
15 

16, 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28. 
29 
30. 
31. 


0.9 

1.0 

.9 

.9 

1.0 

1.0 
12 
1.4 
1.6 
1.8 

2.0 
23 
2.1 
1.9 
1.9 

19 
1.7 
1.4 
14 
1.4 

1.3 
1.2 
1.2 
11 
1.0 

1.1 
1.0 
.9 
.9 
.7 
.8 


0.7 
.7 
.8 
.9 
.8 

.8 
.7 
.7 
.8 
.9 

.8 

.8 

.9 

1.0 

1.0 


0.3 
.3 
.3 
.4 
.3 

.3 
.4 

.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 


0.4 
.4 
.4 


0.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.5 
.6 
.6 
.6 

.6 

.6 
.6 
.5 
.6 
.6 

.6 
.6 
.5 


0.4 
.4 
.4 
.4 
.8 

.3 
.3 
.8 
.3 
.8 

.3 
.4 
.8 
.3 
.3 

.8 
.3 
.3 
.4 

.8 

.8 
.2 
.2 
.8 
.8 

.3 
.3 
.3 
.5 
.4 
.4 


0.4 
.5 
.4 
.4 
.4 

.4 
.4 
.4 
.4 

.5 

.4 

.5 
.6 
.6 
.5 

.8 

.8 

.7 

1.4 

1.5 

1.0 
.8 

1.2 
.8 
.6 

.6 

.9 

1.0 

1.0 

.7 


0.6 
.8 
1.2 
1.4 
1.3 

.8 
.8 
.8 
.8 
.7 

.7 
.7 
.7 
.8 
.7 

.9 
1.0 
1.0 
1.1 
1.1 

12 
11 
1.0 
1.1 
1.0 

1.0 
1.3 
1.4 
1.4 
1.2 
1.2 


M 
1.3 
1.4 
1.0 
1.8 

3.4 

2.5 
3.8 
4.0 
4.4 

5.6 
7.8 
9.8 

15 

17 


38 

38 
80 
80 

90 
86 
85 

90 
90 

90 
90 
90 
100 
95 


10 

0.3 
U.0 
10.0 

7.3 

6.4 
4.0 
S.7 
3.3 
1.5 

1.1 
.8 
.4 
.4- 

.8 

.4 
.4 

.5 
.7 
.9 

.9 
.7 
.4 
.8 
.8 

.8 
.8 

.8 
.8 

.4 
.5 


.6 
.6 
.8 
.6 

.6 
.6 
.4 
.8 
.2 

.2 
.2 
.2 
.2 
.3 

.3 
.4 
.3 
.3 
.3 

.8 
.3 
.3 
.4 
.4 

a 

.3 
.3 
.3 
.3 


Note.— Oct.  7-11,  water-stage  recorder  out  of  order;  discharge  interpolatod.    D«c  35  to  Jan.  28  reoordv 
not  running;  discharge  estimated. 

Monthly  discharge  of  Deep  Creek  near  Arlington,  Wyo.^for  the  year  ending  8epL  SO,  1917. 


Month. 

RmHtfin 

Maxtmom. 

Mlnlmom. 

M«n. 

MT^ftCC 

October 

2.3 
1.0 
.4 

0,7 
.4 
.8 

1.83 

:S 

.80 

.48 

.83 

.66 

.90 

4a7 

42.6 

3.41 

.37 

81.2 

November 

42.3 

December 

18.4 

January 

18.4 

February. .   . 

.6 
.5 
1.5 
1.4 
100 
90 
11 
.6 

.4 
.3 

:S 

1.1 
10 
.8 
.3 

36.7 

Mairh 

19.7 

April 

38.7 

i£y : :..;.:...:.: ::...::::.::::: 

60.9 

June ... 

2,420 
3^610 

July 

August..., 

148 

September 

22.0 

The  year 

100 

.3 

7.63 

5,610 

MX7DDY  CKEEK  HZAB  SHIKLSY,  WYO. 

Location.— In  sec.  14,  T.  26  N.,  R.  80  W.,  at  highway  bridge  near  Point  of  Rocks,  6 
mUes  east  of  Shirley,  in  Carbon  County.    Nearest  tributary  enters  4  miles  abore. 

Drain  Aos  arba. — 67  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available.— May  6, 1915,  to  April  15, 1917,  when  station  was  diacontiDued. 

Gage. — Vertical  ptaff  on  downstream  side  of  left  abutment  of  bridge. 

Discharge  measurements. — ^Made  from  single-span  bridge  or  by  wading. 
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Chankbl  ani>  comtbol. — ^Bed  composed  of  earth;  channel  very  winding  and  cur- 
rent sluggish,  owing  to  slight  slope  (0.0011  foot).  Principal  control  practically  at 
gage  during  low  and  medium  stages,  but  during  high  water  is  at  first  bend  down- 
stream. Left  bank  subject  to  overflow  at  stage  about  3.5  feet.  Right  bank  is 
overflowed  at  stage  6.6  feet. 

DnrsBSiONB. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  3.2 
eecond-feet  from  Muddy  Creek  above  station,  and  4.8  second-feet  below. 

Regulation  . — ^None. 

AocuRACT. — Owing  to  ice  gorging  in  spring  during  principal  high  water,  records  only 
&ir. 

CoopsRATioN. — Assistance  furnished  by  F.  H.  Richard. 

Disdiarge  measwremenU  of  Muddy  Creek  near  Shirley ,  Wyo.^  during  the  year  ending 

Sept.  SO,  1917. 
[Kadeb7H.K.Smitli.] 


JHJtm, 

Dis- 
charge. 

Date. 

Dis- 
charge. 

Date. 

diarse. 

Apr.    8 

16.0 
107 
86 

Adf.  11 

aec.-fi. 
64 
76 
46.8 

Adt.  18 

aec^t. 

8.::;:;;::;::::; 

^  ii::;:::::::::;:: 

^  m::::::::::::::: 

27.  S 

9 

12 

15. 

21.8 

10 

Daily  disAarge,  in  second-feet,  of  Muddy  Creek  near  Shirley,  Wyo,,  for  the  year  ending 

Sept.  SO,  1917. 


Apr.  8, 
9. 
10. 


16.0 
122 
100 


Apr.  11 
12 
18 


64.4 
46.8 
63.7 


Apr.  14.. 
16., 


27.3 
21.8 


Note.— Mean  d^pharge  Apr.  8  to  16, 67.4  seoond-feet;  nm-ofl  f6r  period.  Oil  acre-feet. 
8AOE  CREEK  ABOVE  PATHFnn>EB,  WYO. 

Location. — ^In  sec.  3,  T.  26  N.,  R.  84  W.,  at  footbridge  at  Vivien's  ranch,  25  miles 
above  Pathfinder  dam,  Carbon  Ck>unty.  No  tributary  between  station  and  mouth 
2  miles  below. 

Dbainaoe  abba. — ^182  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000  map). 

Records  availablb.— March  20, 1915,  to  September  30, 1917. 

Gage. — ^Vertical  staff  5  feet  above  footbridge  at  left  bank;  read  by  Mrs.  Lewis  Stillway 
and  J.  S.  Wolf. 

DiscHAROB  MEASUREMENTS. — ^Mado  from  footbridgo  or  by  wading. 

Channel  and  control. — Bed  composed  of  boulders  embedded  in  sand.  Control 
a  short  distance  below  bridge  at  riffle,  which  is  permanent.  Banks  will  be  over- 
flowed at  stage  of  6.5  feet.     Stage  of  zero  flow,  0.9  foot. 

Extrembs  of  discharge. — ^Maximum  stage  recorded  during  year,  3.9  feet  at  6  a.  m. 
April  24  (discharge,  336  second-feet);  minimum  stage,  1.12  feet  at  6  a.  m.  July  19 
(discharge  0.6  second-foot). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  16 
second-feet  from  Sage  Creek,  all  above  the  station. 

Regulation. — ^None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Bating  curve  well  defined  below  220  second-feet.  Gage  read  to  hun- 
dredths twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
heifi^t  to  rating  table.    Records  good. 
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DiBcharge  meoMwemenU  of  Sage  Creek  above  Pathfinder,  Wyo.y  during  the  year  ending 

SepL  SO,  1917. 


Date. 

Made  by- 

^t. 

^*»-     1     Date 
charge.        ^^**®- 

Made  by- 

he^. 

Dis- 
charge. 

Apr.  10 
11 

P.V.Hodges 

Feet. 
2.57 
2.81 

119 

May  14 

July  25 

H.W.  Fear 

FeiL 
8.30 
L16 

Sec-n. 
196 

do 

S.  B.SooM. 

.71 

Daily  discharge,  in  second-feet ,  of  Sage  Creek  above  Pathfinder,  Wyo.,foT  the  year  ending 

Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

1 

1.1 
1.2 

ii 

2.2 

2.7 
3.5 
4.4 
4.4 
4.4 

3.0 
3.0 
2.9 
2.9 
3.0 

3.0 
3.1 
3.3 
4.4 
6.6 

7.2 
6.6 
6.9 
7.2 

7.8 

8.4 
9.0 
9.0 
9.0 
9.0 
8.7 

8.4 
7.5 
7.5 
8.4 

8.4 

7.5 
6.9 
6.3 
7.5 
7.5 

8.1 
8.1 
8.1 
8.1 
8.1 

8.4 

9 

9 

9 

9 

9.4 

9.8 
10 
10 
10 





24* 

24 
25 
92 
52 
46 
22 

14 
15 
16 
18 
13 

12 
11 
53 

84 
109 

118 
156 
236 
176 
158 

84 
100 
109 
100 
100 

92 
136 
216 
246 
118 

118 
84 
42 
42 
42 

30 
36 
31 
36 
44 

42 
87 
32 
39 
53 

78 
118 
166 
196 
216 

236 
226 
196 
176 
196 

176 
136 
92 
118 
127 

118 
100 
100 
109 
146 
127 

100 
92 
109 
156 
146 

100 
100 
100 
118 
146 

127 
100 

88 

80 

72 

70 
72 
67 
61 
61 

50 
45 
37 
81 
24 

21 
18 
13 
14 

8.4 

3.8 
8.3 
8.1 
3.1 

3.8 

3.6 
3.6 
3.3 
3.1 
L8 

L9 
1.8 
L6 
1.6 
1.8 

1.2 
LI 
.9 
.7 
.» 

.8> 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

as 

LO 
LO 

LO 

2 

2.0 

3 

2.2 

4 

2.1 

5 

2.0 

6 

2.8 

7 

2.8 

8 

2.S 

9 

2.8 

10 

2.8 

11  

2.8 

12 

2.8 

18 

2.8 

14 

2.8 

15 

2.8 

16 

2.8 

17 

2.8 

18 

2.8 

19 

2.8 

20 

10 

21 

8.0 

22 

10 

23 

10 

24     

10 

25 

10 

26 

L8 

27 

L8 

28 

L8 

29 

L8 

30 

L8 

31 

Monthly  discharge  of  Sage  Creek  above  Pathfinder,  Wyo.,for  the  year  ending  Sept.  SO,  1917. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Run-off  Id 
acre4nt. 


October 

NoTember  1-35. 
March  26-31.... 

AS?::::::::::: 

June 

July 

August 

September 


9.0 
10 
92 
246 
236 
156 
3.8 
1.0 
3.0 


1.1 
6.8 
32 
11 
81 
8.4 
.7 
.8 
1.0 


4.87 
8L40 
40.7 
93.9 
114 
74.6 
L68 
.85 
2.52 


399 

417 
56S 

5,590 

7,010 

4,440 

97 

S3 

ISO 
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DSWBB8B  ORBSK  HEAR  ALOOVA,  WTO. 

Location. — ^In  sec.  18,  T.  27  N.,  R.  84  W.,  at  Weaver's  ranch,  near  entrance  of  creek 

into  Pathfinder  Reservoir,  in  Carbon  County. 
Drain AGB  abba. — 41  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000 ). 
Recosds  available. — ^&£arch  4  to  September  30, 1917. 
DiYERsiOKS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  4.4 

eecond-feet  from  Deweese  Creek  above  station. 
Cooperation. — Complete  records  furnished  by  United  States  Reclamation  Service. 

DaUy  dischargey  in  second-feet ,  of  Deweese  Creek  near   ilcovat  Wyo.y  for  the  year  ending 

Sept,  SO,  1917, 


Ba. 

M». 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

14.0 
S.5 
1.0 
2.7 
5.3 

7.6 
10 
13 
13 
13 

13 
13 
13 
13 
13 

13 

14 

14 
2.7 
2.7 

2,7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.7 

2 

2 

2 

2.0 
2.7 
2.7 
2.7 
2.7 

2.0 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.6 
1.5 
2.0 

2.0 
3.4 

6.6 
8.8 
13 

16 
19 
21 
26 
26 

26 
27 
27 
27 
27 
30 

32 
38 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
33 
33 
20 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

16 
16 
16 
14 
14 

14 
14 
14 
14 
14 

8.8 

4.3 

1.5 

.4 

.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

a2 

0.6 

2 



3 

4 



0.2 
.2 

.2 
.2 
.3 
.3 
.4 

.4 
.3 
.3 
.3 
.3 

.2 
.2 
.2 
.2 
.2 

.3 
.4 

.:S 

2.7 

6.6 
10 
14 
14 
14 
14 

5 

6 

7 

8 

9 

H) 

11 

12 

13 

u 

15 

16 

17 

18 

19 

20 

21 

22 

a .- 

24 

25 

26 

27 

28 

29 

30 

31 

Note. — Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  the  United  States  Oeo- 
logka]  Survey. 

Monthly  discharge  of  Deweese  Creek  near  Alcona,  Wyo,,for  the  year  ending  Sept,  30, 1917, 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Mean. 

acre-feet. 

Kardi4-31 

14 

14 

30 

38 

14 
.6 
.6 

0.2 
1.0 
1.6 
14 
.1 
.2 
.4 

2.93 
7.38 
10.8 
24.7 
2.86 
.60 
.56. 

168 

April 

430 

ii^..:.:..::...i : : 

664 

Jnn*. -  r . --_.-_.-,, ,-- 

1,470 

July 

176 

August 

3a7 

S^)t«mber 

82.7 

ThA  TMriod. 

3,970 

1 
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SURFACE  WATER  SUPPLY,  1917,  PART  VL 


SASD  OBJBK  MMAM  AUOOVA,  WTO. 

LocATioN.—About  sec.  25,  T.  28  N.,  R.  85  W.,  at  Weaver's  ranch,  20  milefl  soathwat 

of  Alcova,  in  Carbon  County.    No  txibutaiy  between  station  and  Pathfinder 

reservoir,  flow  line  of  whidi  is  half  a  mile  below. 
Drainage  abba.— 70  square  miles  (measured  on  base  map  of  Wyoming;  scale,  1:500,- 

000  map). 
Records  available. — April  1, 1915,  to  September  9,  1917. 
Gaoe. — Vertical  staff  read  by  Clarence  Burtch. 
Diversions.— Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  28 

second-feet  from  Sand  Creek,  all  above  the  station. 
Regulation. — None. 
Cooperation. — Complete  records  furnished  by  United  States  Reclamation  Service. 

DaUy  diidiarge,  in  second-feet,  of  Sand  Creek  near  Alcova,  Wyo,,Jor  the  year  ending  Sept. 

SO,  1917. 


i>»y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

i>*y. 

Apr. 

M»y. 

Jane. 

July. 

Aoc 

Sept 

1 

11.0 
11.0 
16.0 
22.0 
27.0 

27.0 

27.0 

2.6 

.0 

.5 

30 
30 
30 
27 
27 

27 
27 
27 
27 
27 

.0 
.3 
.2 
.2 

.2 
.1 
.1 
.0 
.0 

ai 
.1 
.1 
.1 

.2 

.2 
.2 
.2 
.2 
.2 

1 

.4 

i«.... 

17.... 
18.... 
19.... 
20 

11 
11 
11 
11 
11 

11 

11 
5.4 
5.4 
5.4 

0.6 
.6 
.6 
.5 
.6 

.5 
.6 

27 

27 

27 

16 
22 
22 
16 
16 

16 
16 
16 
16 
11 

ao 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.1 

0.5 

2 

.5 

8 

.5 

4.... 

.5 

5 

.5 

6 

.4  !   21.... 
.4  ,   22.... 
.4  1    23.... 
.5      24.... 
.5   ,25.... 

.5 

7 

.5 

8.... 
10.... 

22 
22 
22 

.5 
.5 
.5 

11.... 
12.... 
13.... 
14.... 
16.... 

22 
11 
11 
11 
11 

.5 
.6 
.6 
.6 
.5 

27 
27 
27 
27 
27 

.0 
.0 
.0 
.0 
.0 

.2 
.2 
.2 
.1 
.1 

.5 
.6 

:! 

.5 

26.... 
27.... 
28..-.. 
29.... 
30.... 
31..   . 

5.4 
5.4 
5.4 
5.4 
11 

27 
27 
27 
27 
27 
27 

Z5 
2.5 
Z5 
Z5 
2.5 

.1 
.1 
.1 
.1 
.1 
.1 

.5 
.5 
.5 
.5 
.5 

Monthly  discharge  of  Sand  Creek  near  Alcova,  Wyo.,  for  the  year  ending  Sept.  SO,  1917. 


Month. 


Discharge  in  aeoond-feet. 


Maximum.  Minimum. 


April  8-30.. 

June 

July 

August.... 
September. 


22 

27 

30 
.9 
.3 
.5 


The  period. 


5.4 
.0 

2.5 
.0 
.1 
.3 


Mean. 


RuiHlffiD 

acre4eet. 


11.2 

12.7 

19.8 

.11 

.16 

.47 


511 

7W 

1,U0 

6.S 

RO 


2.530 


NoTB.— Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  United  States  Qtoio^ 
Survey. 

SWZETWATSH  &ZVZH  HXAa  ALCOVA.  WTO. 

Location. — In  sec.  17,  T.  29  N.,  R.  86  W.,  at  Schoonmaker's  ranch,  27  miles  wertof 
Alcova,  in  Natrona  County.  Backwater  from  Pathfinder  reservoir  comes  to  a 
point  5  miles  below.    Nearest  tributary,  Dry  Creek,  enters  6  miles  below. 

Drainage  area. — ^2,270  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available.— August  28, 1913,  to  September  30, 1917. 

Gaoe. — ^Vertical  staff  on  left  bank  at  old  bridge  abutment  200  feet  above  footbridge; 
read  by  H.  D.  Schoonmaker. 
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DiscHABGB  MBASUREMENT8. — Made  from  footbridge  or  by  wading. 

Channbl  and  control. — Bed  composed  of  gravel.    Control  25  feet  downstream  at 

small  rapids  which  change  during  high  water.    Banks  high  and  not  subject  to 

overflow. 
IcB.— -Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
DiVBBSiONs. — ^Prior  to  December    31,  1916,  there  were  adjudicated  diversions  of 

102  second-feet  from  Sweetwater  River,  above  station.    The  original  diversions 

below  the  station  have  been  done  away  with  by  the  Pathfinder  reservoir. 
Regulation  . — ^None. 
Cooperation. — Complete  records  furnished  by  United  States  Reclamation  Service. 

Doi^  dMiorgey  in  second  feet  ^  of  Sweetwater  River  near  Alcova,  Wyo.,/or  the  year  ending 

Sept.  30,  1917, 


Day. 

Mar.   1   Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

237 
257 
338 
338 
310 

70 
65 
85 
103 
96 

106 
157 
605 
860 
882 

607 
445 
275 
245 
132 

148 
140 
148 
237 
463 

502 
785 
773 
655 
545 

380 
315 
310 
355 
315 

310 
310 
238 
257 
272 

298 
345 
468 
655 
810 

988 
1,110 
1,180 
1,280 
1,350 

1,280 
1,240 
1,250 
1,260 
1,180 

1,060 
685 
707 
8S0 
972 
985 

988 
950 
910 
912 
908 

937 
882 
865 
843 
880 

992 

972 

972 

1,180 

1,250 

1,280 
1,310 
1,310 
1,320 
1,320 

1,320 
1,350 
1,350 
1,290 
1,240 

1,250 
1,250 
1,200 
1,180 
1,120 

1,030 
930 
894 
843 
713 

620 
570 
523 
498 
500 

469 
404 
392 
333 
277 

273 
225 
186 
165 
142 

138 
134 
126 
122 
113 

105 
105 
102 
94 
92 
91 

90 
82 
79 
74 
70 

70 
09 
68 
70 
70 

70 
76 
75 
79 

78 

76 
76 
76 
79 
79 

79 
79 
79 
79 
79 

79 
64 
63 
65 
63 
64 

•67 
65 
65 
66 
67 

66 

60 
60 
60 
60 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

00 
60 
57 
55 
55 

54 
53 

2 

3 

4 

5 

5.,,,                 

7 

8 

9 

K) 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 : 

24..                    

25 

» 1 

27 

2S 1 

53 

29..                    

53 

30 

250 
220 

53 

31 : 

Note. — Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  United  States  Geological 
Sarrey. 

UoTithly  discharge  of  Sweetwater  River  near  Alcova,  Wyo.y  for  the  year  ending  Sept.  SO, 

1917. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Run-off  in 
acre-feet. 


r-; 


Ap 

lone. 

Wy 

A^OgOSt..... 

September. 


882 

1,350 

1,350 

1,030 

90 

67 


The  period. 


65 
238 
843 
91 
63 
53 


357 

743 
1,120 

362 
74.2 
50.6 


21,200 
45,700 
66,600 
22,300 
4,560 
3,550 


164,000 
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SiP«" 

vm 

i   -1 

1            .11 

1            .11 

i  .71 
1        .^ 

V            .11 

*         1 

M             « 

JB             « 

1            .71 

1  .n 
1  .n 
1         .n 

i            .1 

JB           .« 

K  .7 
B            .1 

B            .H 

M           A 

jm        li 

B  .1 
B  .? 
B  .7 
B            .7 

B            .7 

m        >i 
.«        .1 

B            .7 

•  .7 

•  .7 

•  .7 
i            .1 
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fontJUff  dmharge  of  Harm  Creek  near  AlcavOy  Wyo.ffor  the  year  ending  Sept,  SO,  1917. 


Month. 

Run-off  in 

MaxlmniD. 

Minimum. 

Mean. 

acre-feet. 

Kfa  21-31 

110 
62 
7 
.4 

.60 
.70 
.70 

10 
.7 
.2 
.3 
.4 
.60 
.70 

36.9 
13.7 
.72 
.31 
.49 
.64 
7n 

805 

jdL .           .         .      . 

815 

Kf 

44  8 

De 

18.4 

fr 

sal 

fust 

39.4 

ptcmber 

41.7 

The  period 

*^ 

1 

1,790 

Ion.— Flgnrw  have  been  dianged  subtly  to  conform  to  oomputation  rules  of  United  States  Geological 
'^'  CAMYON  OBEEK  XZAR  ALCOVA,  WYO. 

)<:ation. — ^About  in  sec.  2,  T.  28  N.,  R.  84  W.,  at  Irvine's  ranch,  12  miles  southwest 

of  Alcova,   Carbon   CJounty.    No   tributary   between   station  and   Pathfinder 

reservoir,  the  flow  line  of  which  is  1  mile  below  gage. 
lAiNAGB   ABEA. — 64  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
EC0BD8  AVAILABLE. — ^April  1,  1915,  to  September  30,  1917. 
lOB. — ^Vertical  staff;  read  by  F.  J.  Irvine. 
TEBsiONS. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  3.9 

second-feet  from  Canyon  Creek,  and  13  second-feet  from  tributaries  entering 

above. 
ncTLATiON. — None. 
K)pEBATiON. — Complete  records  furnished  by  United  States  Reclamation  Service. 

Riy  discharge,  in  second-feet,  of  Canyon  Creek  near  Alcova,  Wyo,,for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

0.0 
.0 

:1 

.1 

Sept. 

6.1 
6.1 
4.5 
4.8 
6.8 

4,5 
4.6 

11 

3.2 

4.5 
3.2 
3.7 
3.9 
3.2 

3.9 
3.7 
3.2 
4.6 
3.2 

3 

4.5 

3 

3.9 

3.9 

3 

3.5 
18 
52 
30 
22 

20 
18 

8.0 

8 

9.9 

10 
9.9 
22 
68 
50 

35 
77 
68 
40 
42 

32 
24 
27 
22 
15 

23 
35 
51 
58 
25 

26 
18 
14 
9.5 
15. 

8.3 
8.0 
9.9 
7.1 
9.9 

7.1 
6.1 
7.6 
8.3 
7.1 

9 
15 
20 
27 
35 

40 
31 
27 
23 
26 

?J 

8 
15 
22 

21 
20 
20 
18 
22 
16 

14 
11 
24 
24 
20 

17 

13 

11 
9.9 
8.3 

7.1 
29 
5.8 
4.5 
2.1 

1.4 

.7 
.7 
.5 
.6 

.6 
.6 

5 
.6 

4 

.4 
4 
.3 

1 
.1 

0.1 
.1 
.1 
.1 
.1 

0.1 

.1 

.3 

.3 

.3 

1 
.3           .1 

.4 

.4 

.4 

.4 

.4 

.3 
.2 
.3 
.2 
.2 

.2 
.2 
.3 
.3 
.3 

.3 
.3 
3 
.3 
.3 

.1 
.1 
.2 
.2 
.2 

.2 
.2 

.4 

.4 

.5 

, 

.4 

.4 

.4 

.«> 

.3  )            -4 

.2 
.1 

.1 
.1 

:! 

.1 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.1             .2'            .4 

:i  1          A               A 

.1            .3              .4 

.1  1         .3              .4 

1  i         .3              .4 

.0            -3 

187043**— 20— W8P  456 13 


Digitized  by 


Google 


192 


SUBFACE  WATEB  SUPPLY,  1917,  PART  VI. 


H0B8B  OBJBK  MMAM  ALOOYA,  WTO. 

Location.— About  in  sec.  22,  T.  30  N.,  R.  85  W.,  at  highway  bridge  near  Both^vr< 
ranch,  16  miles  west  of  Alcova,  in  Natrona  County.  No  tributary  betw 
station  and  Pathfinder  reservoir,  flow  line  of  which  is  half  a  mile  below  gage. 

Drainage  area. — 119  square  miles  (measiired  on  base  map  of  Wyoming;  bc 
1:500,000). 

Records  available.— March  23, 1915,  to  September  30, 1917. 

Gaoe. — Vertical  staff  on  right  bank  at  lower  side  of  bridge;  read  by  Thomas  Igoe. 

Discharge  measurements. — Made  from  single-span  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  coarse  gravel.  Control  a  short  distju 
below  gage. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinaed 
winter. 

Diversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  divenoons  ol 
second-feet  from  Horse  Creek. 

Regulation  . — None . 

Cooperation. — Complete  records  furnished  by  United  States  Reclamation  Service. 

DaUy  dUcharge,  in  second-feet,  of  Horse  Creek  n^ar  Alcova,  Wyo.,  for  the  year  endii 

Sept.  SO,  1917. 


Day. 

Mar. 

Apr, 

May. 

Jtme. 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 

.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 

.3 

.3 

July. 

Aog. 

1             .T 

31 
31 
10 
22 
13 

13 
16 
16 
62 
42 

31 
19 
25 
10 
16 

20 
13 
7 

1 
.8 

.7 
.7 
.7 
.7 
.7 

:? 

-7 

7.0 

,7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.5 
.5 
.5 
.5 
.3 

.2 
.3 
.3 
.3 
.3 

.a 

a4 

.4 
.45 
.45 
.45 

.45 

.45 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 

.50 

aiio 

.00 
.60 
.00 
.60 

.60 
.60 
.80 
.60 
.00 

.60 
.60 
.60 
.60 
.65 

.65 
.65 
.65 
.65 
.65 

.65 

2                                   

3              

4 

5                      

g                  ..  ...        

7                      

g                       , 

g                               

10                    

11 

12                   - 

13 

14 

15 

16                     

17                               

Ig 

IQ 

on 

21                   

10 
10 
10 

13 

;i 

1        ''^ 

22                               

.♦v» 

23 

24 - 

«>K 

]f^ 

26 

.65 

27 - 

8<^ 


1 


PLATTE  RIVER  BASIN.  193 

foiiU^iy  €Mi9cJuMrge  of  Hone  Creek  neat  AUxna,  Wyo.,  for  the  year  ending  Sept,  SO,  1917. 


Month. 


¥*»i^i  21-31 
April 


Tlue  period. 


Discharge  in  second-feet. 

Run-off  in 

Bcre-feet. 

MaxUnnm. 

MiniTniim. 

Mean. 

119 

10 

3«.9 

805 

«a 

.7 

13.7 

815 

7 

.2 

.72 

44.8 

.4 

.3 

.31 

18.4 

.«0 

.4 

.49 

3ai 

.70 

.60 

.64 

39.4 

.70 

.70 

.70 

41.7 

1,790 


i  bave  been  changed  aUghUy  toeonfonn  tooomputaticfn  rules  of  United  States  Geological 
CAVTOH  CSZSK  XZAB  ALCOVA.  WYO. 
iTi^=>i«. — About  in  sec.  2,  T.  28  N.,  R.  84  W.,  at  Irvine's  ranch,  12  miles  southwest 
^^    -A7c^va,    Carbon   County.    No   tributary   between   etation  and   Pathfinder 
Teaer'ir<^'^t  the  flow  line  of  which  is  1  mile  below  gage. 
^KO^       arka.. — 64  square  miles  (measured  on  ba«e  map  of  Wyoming;  pcale, 

OBDs  A ^-^^^BLE.— April  1,  1915,  to  September  30,  1917. 

iOB.— Ver^^^'^J^ff;  read  by  F.  J.  Irvine. 
VERSIONS.- ^^^^or  to  December  31,  1916,  there  were  adjudicated  diversions  of  3.9 

aecond-fe^^  ^  A^m  Canyon  Creek,  and  13  second-feet  from  tributaries  entering 


oue. 


ove. 
BCXATION. — ^     __ 
OPERATION  ^-^^iC^^Plete  records  fumi?hed  by  United  States  Reclamation  Service. 

,  gii^hiwrr,^    a*»     .^^iond-feet .  of  Camfon  Creek  near  Alcova,  Wyo,,for  the  year  ending 


t         I>a^^- 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

ao 

.0 

Sept. 

t 

6.1 
6.1 
4.5 
4.8 
5.8 

4.5 

4.5 

II 

20 
18 
8.9 

% 

... 

10 
9.9 
22 

68 

8.3 
8.0 
9.9 
7.1 
9.9 

7.1 

6.1 
7  6 

14 
11 
24 
24 
20 

17 
13 
11 

0.1 
.1 
.1 
.1 
.1 

.1 
.1 
.2 
.3 

0  1 

^H_. 

_,.. ■            

.1 

.3 
.3 
.3 

^^K . 

^ _, _ _ ,  — "  --—•••-•---- - 

^K2^_- 

_ ^^  -—  —"■*-*••••••-•-•-- 

^^K^ 

-— -             --.....- 

.4 
.4 
.4 
.4 

^^Bb  ■ 

^^ 

^B*                                         ^^^,0"^ 

^^^HkiM|«*a^«  mm  mm 

,. .-^-^  ^..\^l"l',y.[ 

8.3 

9.9 

3.2 
4.5 

50 
35 

7.1 
9 

8.3 
7.1 

.3 
.3 

4 

^^^^^^^Hu? 

.  -'"'^         "" 

^^^^^^^Kt 

^'- 

.4 

^B^^**' "' 

3.2 
3.7 
3.9 
3.2 

n 

68 

40 

42 

15 
20 

27 

29 
5.8 
4.5 
2.1 

.2 
.3 

.2 
.2 

.1 

.4 

^Bi'V'*^-— — 

^ ^^   -;• 

5 

^Hhr" 

..-. ^  ^ 

^^^^^^P' 

-^^^^ 

^^^^^ 

—  « .^^^^^^^.. 

19 

32 

40 

1.4 

.2 

^ 

^^^^^^k. 

3.7 

24 

31 

.7 

.2 

^^^^^^I^^^C  * ' 

.      3.2 

27 

27 

.7 

.J 

'■ 

^^^^^^^^^m^~ 

^,    4.5 

22 

23 

.S 

.J 

• 

^^ 

^^^^^^H 

?v, 

15 

23 
35 
51 
58 
25 

26 

24 
U 
8 
U 
22 

4 

V 

^^^^^^^^^H 

^^^^^V 

"^ 

«i 

^^^^^^^^^^^H 

^^^^^^v 

26 

n   1 

VT 

^^^^^^^^^^^H 

^^^^^^m 

f 

18 

W     1 

^^^^^^^^^^^H 

^^^^^v 

14 

9 

^^^^^^^^H 

^^^^^m 

9.5 

1* 
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194  SURFACE  WATER  SUPPLY,  1917,  PART  VI. 

Monthly  di$charge  of  Canyon  Creek  near  Alcova,  Wyo,,for  the  year  ending  SepL  SO^  19I\ 


Mmih, 

Discharge  in  seooDd-feet. 

Run-off  i 

Ifftajmrfin- 

IjfJTiftnfiin 

Mean. 

a0i»4e«t. 

March 

52 

77 

40 

20 
.8 
.3 
.5 

8 

8 

0.1 
.1 
.0 
.0 
.1 

7.44 

20.4 

17.1 

6.05 

.10 

.15 

.88 

45* 

April 

1  TSfl 

iSy:::::::::::::::::::::::::::;:;:::::::::::::::::::;:::: 

1  Ow 

June 

'414 

July 

li 

August 

« 

September , 

2a 

The  period 

S,710 

Note.— Figures  have  been  changed  subtly  to  conform  to  eompotatkm  rules  of  United  States  Geok 
ical  Survey 

BATES  C&BBK  VZAR  OASPER.  WTO. 

Location.— Approximately  in  eec.  12,  T.  31  N.,  R.  82  W.,  near  mouth  of  creek  i 

miles  southwest  of  Casper,  in  Natrona  County. 
Dkainage  area.— 383  square  miles  (measured  on  base  map  of  Wyoming;  seal 

1:500,000). 
Records  AVAiLABLB.^AprU  10, 1916,  to  August  31, 1917. 
DivBRBioNs. — Prior  to  December  31,  1916,  there  wore  adjudicated  diversions  of  1 

second-feet  from  Bates  Creek,  all  above  the  station. 
Cooperation.— Oomplete  records  furnished  by  United  States  Reclamation  S^rice. 

Daily  dtscharge,  in  eeoond-feet,  of  Bates  Creek  near  Caeper,  TTt/o.,  for  the  year  endis\ 

Sept,  SO,  1917, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aug] 

1 

8 

31 

114 

0.3 

0.3 

18 

114 

181 

17 

0.3 

o; 

2 

8 

24 

114 

4.0 

.3 

17 

181 

152 

44 

.3 

3 

12 

24 

114 

.2 

.3 

18 

84 

114 

114 

.3 

4 

8 

31 

114 

.2 

.3 

10 

114 

114 

12 

.3 

^ 

6 

8 

40 

M 

.2 

.3 

20 

181 

114 

8 

-» 

i 

6 

40 

84 

«4 

.2 

.3 

21 

320 

181 

4 

.3 

7 

24 

181 

40 

.2 

.3 

22 

.161 

181 

.3 

.3 

i 

8 

17 

84 

31 

.3 

.3 

23 

140 

114 

1 

.3 

^ 

9 

12 

114 

31 

.3 

.3 

24 

181 

84 

1 

.3 

i 

10 

157 

181 

31 

.5 

.3 

25 

310 

84 

1 

.3 

i 

11 

84 

114 

31 

4.0 

.3 

26 

371 

152 

1 

.3 

i 

12 

114 

114 

114 

.3 

.0 

27 

181 

133 

.8 

.3 

] 

13 

157 

114 

24 

.3 

.0 

28 

140 

114 

.8 

.3 

14 

158 

114 

24 

.3 

.0 

29 

64 

152 

.7 

.3 

15 

134 

114 

24 

.3 

.0 

30 

31 

40 

152 
152 

.7 

.3 
.3 

J 

Monthly  discharge  of  Bates  Creek  near  Casper,  Wyo,,for  the  year  ending  SepL  30, 1917 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off  is 
aerHeetJ 


AprU..., 

May 

June.... 

July 

August.. 


371 
181 
114 

4 


8 

118 

24 

114 

.3 

38.7 

.2 

.53 

.0 

.11 

7,(00 
7^010 

3^ 


The  period. 


■i 


16,400 


Note.— Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  United  States  Qeologiq 
Survey. 
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LociTtOM.— In  sec.  4,  T.  33  N.,  R.  75  W.,  near  mouth  of  creek  at  Glenrock,  in  Con- 
vene County. 

DsADfAOB  ARXA.— 63  BquBTe  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  ay ailabls.— April  11, 1916,  to  September  30, 1917. 

DiYEBsiONs. — ^Pdor  to  December  31,  1916,  there  were  adjudicated  diversions  of  48 
second-feet  from  Deer  Creek,  all  above  the  station. 

CooPBBATioN.— Complete  records  furnished  by  United  States  Reclamation  Service. 

Daily  ducharge,  in  ieamd-feet,  of  Deer  Creek  at  Olenroek,  Wyo.,/or  the  year  ending  SepL 

SO,  1917. 


Diy. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

D.y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

. 

650 

201 

003 

73 

3 

10.... 

610 

^1,360 

125 

2 

2.... 

380 

100 

600 

00 

3 

17.... 

382 

1  160 

125 

2 

3.... 

436 

100 

670 

60 

3 

18.... 

328 

1,060 

126 

2 

4.... 

418 

100 

626 

62 

3 

19.... 

290 

982 

119 

2 

5.... 

247 

100 

622 

44 

3 

20.... 

260 

946 

117 

2 

«.... 

332 

100 

496 

34 

2 

21.... 

220 

867 

117 

2 

7.... 

343 

180 

486 

31 

2 

22.... 

836 

788 

113 

3 

8.... 

206 

180 

400 

28 

2 

23.-.. 

1,110 

004 

103 

3 

».... 

206 

206 

456 

26 

2 

24.... 

1090 

020 

96 

3 

KJ.... 

247 

216 

422 

22 

2 

25.... 

1,090 

093 

95 

3 

6 

11.... 

247 

467 

200 

19 

2 

20.... 

1,070 

814 

86 

3 

B.... 

247 

020 

263 

10 

2 

27.... 

1,010 

m 

94 

3 

n.... 

422 

814 

247 

13 

2 

28.... 

907 

712 

85 

3 

u.... 

665 

900 

191 

11 

2 

29.... 

020 

047 

80 

3 

15.... 

430 

1,360 

100 

19 

2 

30.... 
31 

877 

047 
025 

80 

3 
3 

3 
3 

Non.— Figane  have  been  changed  slightly  to  conform  to  computation  rules  of  United  States  Geological 
MorUhUf  discharge  of  Deer  Creek  at  Olenroeky  Wyo.,  for  the  year  ending  Sept.  30,  1917. 


IConth. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Mean. 

acre-feet. 

AnrlL 

1,110 

1,350 

603 

73 

3 

5 

205 

166 

.    80 

3 

2 

4 

535 

026 

250 
1&7 
2.5 
4.7 

31,800 

M»v.. .::::::::::::::::. :.:...::..: :;::::;:.:::::::. 

38,400 

Jane 

15,400 

July 

1,150 
152 

AngDst 

September 

278 

The  period 

87,200 

BOXXLDEH  O&BBK  HXAa  CA&EYHURST,  WTO. 

Location. — Approximately  in  sec.  7,  T.  33  N.,  R.  73  W.,  near  moutn  of  creek,  1)  milee 

east  of  CareyhuiBt,  in  Converse  County. 
Drainaqb  abba. — 193  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
lUcoROS  AVAiLABLB.— May  17  to  October  31, 1911;  April  9, 1916,  to  September  30, 1917. 
DiYBRSioNS. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  80 

second-feet  from  Boxelder  Creek,  all  above  the  station. 
CooPBBATioK. — Complete  records  furnished  by  United  States  Reclamation  Service. 
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Daily  dikharge^  in 

$€cond'/eet,  ofBoxelder  Creek  near  Careyhwrst, 

Wyo,,foT  tiie  year  endmg 

Sept,  SO,  1917 

Day. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

1.... 

21 

135 

742 

25 

3 

16.... 

90 

920 

283 

4 

2.... 

29 

116 

664 

17 

3 

17.... 

70 

957 

272 

3 

3.... 

29 

126 

588 

3 

18.... 

70 

640 

220 

3 

4.... 

26 

116 

857 

3 

19.... 

75 

588 

183 

3 

6.... 

25 

155 

870 

3 

20.... 

70 

742 

170 

3 

«.... 

27 

135 

588 

3 

21.... 

98 

995 

146 

3 

7.... 

28 

116 

602 

3 

22.... 

126 

742 

135 

3 

8.... 

29 

135 

588 

3 

23.... 

272 

664 

135 

3 

9.... 

40 

107 

588 

3 

24.... 

423 

690 

108 

3 

10. . . . 

45 

135 

588 

3 

25.... 

296 

754 

75 

8 

11.-.. 

^ 

146 

640 

3 

26.... 

220 

1,150 

62 

3 

12.... 

309 

538 

3 

27.... 

96 

895 

56 

3 

13.... 

183 

308 

385 

3 

28.... 

70 

1,060 

56 

3 

14.... 

14e 

538 

410 

3 

29.... 

155 

995 

50 

3 

15.... 

120 

690 

322 

3 

30.... 
31 

135 

920 
844 

29 

3 
3 

Monthly  discharge  ofBoxelder  Creek  near  Careyhurstf  Wyo.^/ortheyear  ending  Sept.  SO,  1917. 


Konth. 

Discharge  in  seoond-feet. 

Run-off  in 

Maximum. 

IflnlTniTm 

Mean. 

acre^eet. 

April 

423 

1,150 

870 

25 

4 
4 

21 
107 

29 
4 
3 
3 

104 

545 

365 
9.6 
3.5 
3.4 

6,190 
33,500 
21,7» 

llav 

June 

July 

August «... 

216 

September 

203 

The  period 

62,400 

1 

XoTE.— Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  the  United  States  Geo- 
logical Survey.  

WAOOH  HOTTKD  CBXSK  HEA&  UL  BOHTX,  WTO. 

LocATioN.^Approximately  in  sec.  16,  T.  31  N.,  R.  71  W.,  near  mouth  of  creek,  at 
Eastman's  ranch,  3  miles  east  of  La  Bonte,  in  Converse  Ootmty. 

Drainage  area. — 145  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — ^April  11, 1916,  to  September  30,  1917. 

Diversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  24 
second-feet  from  Wagon  Hoimd  Creek,  all  above  station. 

Cooperation. — Complete  records  furnished  by  United  States  Reclamation  S«vice. 


Daily  discharge^  in  second-feet, 

of  Wagon  Hound  Creek  near  La  Bonte, 
ending  Sept.  SO,  1917. 

Wyo. 

for  the  yea 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

1 

108 
121 
136 
108 

221 
194 
179 
105 
150 

136 
121 
106 
92 
92 

82 
69 
59 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
LO 
1.0 
1.0 

1.0 
1.0 

10 

.     0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

0.2 

:i 

.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 

.2 
.2 
.2 
.2 

16 

13G 
207 
108 
179 
342 

248 
289 
248 
221 
330 

343 
275 
289 
261 
248 
348 

25 
23 
23 
17 
13 

13 

1.0 
1.0 
1.0 
1.0. 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.2 

(XS 

2 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.,.. 
24.... 
36.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 

48 
48 
92 
92 

92 
108 
136 
165 
106 

150 
131 
136 
108 
121 

3 

4 

5 

121 

108 
121 
106 
92 

6 

7 

8.... 

9.::  ::.::: 

10 ' 

136 

150 
150 
303 

11 

12 

13 ' 

14. ...1 

"••••1 

179 
194 

48        i.O 
35         1.0 

.1 
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MarMjf  duehargeof  Wagon  Hsund  Oadb  netzr  La  BonU,  Wyo.,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 

Disebarge  in  seoond-feet. 

Run-off  In 

^t^T^mnm. 

Mean. 

acre-feet. 

Aprill7-30 ! 

165 

342 

221 
3.0 
.2 
.2 

48 
92 
8 

1.0 
.2 
.2 

109 
197 
64.2 
L45 
.20 
.20 

3,020 

)Ky 

12,100 

June 

3,820 

July 

89 

August 

12.8 

11.9 

Theperiod 

19,100 

1 

NoTZ.— Figures  have  been  changed  slightly  to  comfonn  to  computation  rules  of  the  United  States  Geo- 
losicalBaiTey* 

LA  BOITTE  CREEK  HEAR  LA  BOHTE,  WYO. 

Location. — Approximately  in  sec.  15,  T.  31  N.,  R.  71  W.,  at  Soden's  ranch,  near 
mouth  of  creek,  2  miles  east  of  La  Bonte,  in  Converse  County. 

Dbainagb  A21BA. — 270  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  ayailable. — ^April  12, 1916,  to  September  30,  1917. 

DiTERSioNs. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  34 
second-feet  from  La  Bonte  Creek,  all  above  station. 

GoopBRATioNi — Complete  records  furnished  by  United  States  Reclamation  Service. 

Daily  dtechargty  in  sec(md-feet,  of  La  Bonte  Creek  near  La  Bonte,  Wyo.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

136 
131 
187 
250 
225 

292 
375 
465 
635 
497 

475 
355 
292 
263 
247 

May. 

June. 

July. 

Aug. 

Sept. 

1.... 

242 
270 
332 
390 
360 

30B 
335 
335 
332 
292 

345 
496 
437 
718 
855 

1,110 
1,120 

925 
1,020 

963 

821 
715 
695 
657 
640 

591 
490 
441 
868 
324 

23 
29 
23 
15 
13 

12 
10 
8 
5 
4 

3 
3 
3 
3 
3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

1 

1 

1 
1 
1 
1 
1 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 

978 
945 
806 
873 
1,300 

1,260 

1,090 

828 

473 

998 

1,730 
1,530 
1,750 
1,580 
1,530 
1,210 

275 
265 
202 
173 
156 

136 
131 
111 
94 

77 

63 
57 
53 
41 
36 

3 
2 
2 

0 
0 
0 

1 

2.... 

0 

3.... 

0 

4.... 

2            0 

2  i          1 

0 

5.... 

0 

6.... 
7.... 

8.... 

9 

10.... 

U.... 
12. . . . 
13.... 
14.... 
IS.... 

37 
37 
37 
67 
134 

107 

lao 

MO 
225 
166 

2 
2 
2 
2 
2 

1 

1 
4 
0 

8 

i 

1 
1 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

! 

NOTS. — ^Figures  have  been  changed  slightly  to  conform  to  computation  rules  of  the  United  States  Geo- 
logical Sturey. 

Monthly  discharge  of  La  Bonte  Creek  near  La  Bonte,  Wyo. ,  fort  he  year  ending  Sept.  SO,  1917. 


Month. 


April  6^.. 

^J 

June 

July 

August 

September. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


Theperiod. 


635 

1.760 

1.120 

29 

1 
1 


37 
242 

36 
0 
0 
0 


239 

806 

425 
6.1 
.3 
.3 


Run-off  In 
acre-feet. 


11,900 

49,500 

25,300 

375 

18.4 

17.9 


87,100 
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SURFACE  WATER  SUPPLY,  1917,  PART  VI. 


H0R8B8H0B  ORSBK  SXAR  eUOmO.  WTO. 

Location  .^Approximately  in  sec.  26,  T.  29  N.,  R.  68  W.,  at  Hauf  s  ranch,  neai 
mouth  of  creek,  4  miles  southeast  of  Glendo,  in  Platte  County. 

Drainage  area. — ^203  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available.— April  16, 1916,  to  September  2, 1917. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  divendooa  of  8i 
second-feet  from  Horseshoe  Creek,  all  above  station. 

Cooperation. — Complete  records  furnished  by  United  States  Reclamation  Service. 

DcUy  dMuxrgti  in  seooffid-feet,  of  Horseshoe  Creek  near  Qlendo,  Wyo.f  for  the  year  endina 

Sept,  SO,  1917. 


Dey. 

Apr. 

May. 

June. 

July. 

Aug. 

8ept. 

Day. 

Apr. 

May. 

June. 

Jnly. 

Aur. 

Sept. 

1.... 

as 

157 

913 

45 

16.... 

133 

415 

334 

31 

2 

2.... 

34 

133 

843 

36 

17.... 

194 

438 

393 

21 

3 

8.... 

34 

175 

843 

36 

18.... 

194 

895 

373 

18 

2 

4.... 

34 

313 

813 

36 

19.... 

194 

374 

353 

18 

3 

6.... 

34 

353 

748 

36 

30.... 

212 

487 

313 

16 

2 

6.... 

24 

313 

643 

86 

31.... 

213 

633 

175 

16 

5 

7.... 

28 

313 

540 

38 

33.... 

213 

580 

139 

16 

8.... 

35 

313 

457 

38 

33.... 

333 

540 

73 

16 

t 

9.... 

45 

312 

374 

38 

34.... 

333 

540 

73 

16 

2 

10.... 

45 

332 

374 

38 

35.... 

313 

643 

78 

14 

2 

11.... 

45 

253 

374 

38 

36.... 

213 

748 

232 

14 

2 

12.... 

53 

273 

354 

27 

27.... 

194 

843 

54 

14 

2 

13.... 

53 

293 

354 

27 

28.... 

184 

943 

54 

13 

3 

14.... 

05 

318 

354 

27 

29.... 

175 

943 

45 

13 

3 

16.... 

65 

364 

334 

21 

30.... 
31 

175 

1,040 
1,040 

45 

13 
13 

2 

Monthly  discharge  of  Horseshoe  Creek  near  OlendOy  Wyo.yfor  the  year  ending  Sept.  SO,  1917. 


HoDth. 

Run-off  lo 

Maxlmuiii. 

yff|H*ny^ifn 

MMn. 

•ere4wt. 

April 

May ^ 

232 

1,040 

943 

45 

9 

2 

24 
123 
45 
12 
2 
2 

118 
455 
856 

28.1 
4.5 
2.0 

7,a» 

28,000 

Jtmo 

21,300 

July 

1,420 

August 

277 

September 

119 

The  Deriod 

58,000 

Note.— Figures  have  been  changed  slightly  to  oonfonn  to  computation  rules   of  the  United  State 
Oeolfi^cal  Survey. 

COTTONWOOD  OHXSK  HXAa  WBHD07SH,  WYO. 

Location. — Approximately  in  sec.  16,  T.  27  N.,  R.  67  W.,  near  mouth  of  creek,  IJ 

miles  south  of  Wendover,  in  Platte  County. 
Drainage  area. — 150  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  available. — April  19,  1916,  to  September  30,  1917. 
Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diverHioiiB  ot  32 

second-feet  from  Cottonwood  Creek,  all  above  station. 
Cooperation.— Complete  records  furnished  by  United  Statea  Reclamation  Service. 
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DsQy  dmharge,  in  second-feet ^  of  Cottonwood  Creek  near  Wendover^  Wyo.,  for  the  year 

ending  Sept,  SOy  1917, 


Diy 

Apr. 

May- 

June. 

July. 

Aug. 

Sept. 

I>ay. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

, 

24 
27 
28 
38 
64 

64 
02 
63 
62 
62 

52 
69 
96 
116 
•      139 

340 
321 
2fiO 
246 
209 

209 
182 
172 
162 
148 

148 
120 
110 
87 
52 

18 

18 
7.4 
7.4 
6.0 

6.0 
5.0 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 

2.0 
2.0 
1.8 
1.8 
2.2 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.2 
2.2 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 

4.6 
4.6 
5.0 
5.0 
6.4 

6.0 
6.0 
8.4 
15.5 
22.4 

22.4 
22.4 
21.5 
21.5 
22.8 

139 
122 
122 
73 
137 

137 
137 
135 
136 
802 

445 
419 
368 
364 
368 
354 

88 
36 
86 
36 
36 

21 
21 
17 
12 
11 

11 
255 
38 
28 
20 

4.4 

3.4 
3.4 
3.4 
34 

3.4 
3.4 
3.4 
3.4 
8.4 

3.4 
3.4 
34 
2.0 
2.0 
2.0 

2.4 
2.4 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
2.2 
2.2 
2.2 

2.4 

1 

2.4 

3 

2.4 

4.... 

2.4 

5.... 

9.... 
■.... 

a.-.. 

B-... 
B.... 

4.4 

4.4 
4.4 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 

4.6 
4.0 

2.4 

2.4 
2.4 
2.4 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 



Mwtkly  diaeharge  of  Cottonwood  Creek  near  Wendover,  Wyo.,  for  the  year  ending  Sept, 

SOy  1917. 


Montli. 

Discharge  in  second-feet. 

Run-off  in 

Uftyfynnm 

MinimnTn. 

Mean. 

acre-feet 

teU5-30 

22.8 
445 
340 
18 
2.4 
3.0 

4.4 

24 

11 
2.0 
1.8 
2.2 

9.36 
152 
112 

4.97 
.  2.10 

2.53 

482 

S& 

9,350 

6,660 

306 

hni... 

Wy 

^TKUSt 

129 

Sqitember 

151 

The  period 

17,100 

KoR.— Figares  have  been  changed  slightly  to  oonfDrm  with  computation  rules  of  the  United  States 
(^logical  Survey. 

LABAXIS  RIVZ&  inCAK  JELM ,  WTO. 

Location. — In  sec.  15,  T.  12  N.,  R.  77  W.,  at  highway  bridge  at  Boeweirs  ranch 
a  quarter  of  a  mile  below  Colorado-Wyoming  line,  4  miles  south  of  Jelm,  in  Albany 
CJounty. 

Drainage  area. — ^293  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

RicoRDS  AVAiLABLB.— May  7,  1911,  to  September  30,  1917.  From  Juno  22,  1904,  to 
October  31,  1905,  a  station  was  maintained  at  Decker's  ranch,  half  a  mile  south 
of  the  State  line.  The  records  at  the  two  stations  are  comparable,  as  no  large 
tributaries  or  diversions  intervene. 

Gage. — ^Bristol  water-stage  recorder  on  downstream  side  of  right  bridge  abutment. 

I^iacHARGE  MEASUREMENTS. — ^Mado  from  two-span  bridge  or  by  wading. 

Chankel  and  control. — Channel  composed  of  gravel;  control  a  short  distance  down- 
stream, slightly  shifting.  Left  bank  is  overflowed  at  gage  height  3.0  feet.  Flow 
passes  through  three  well-defined,  high-stage  channels. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  3.92  feet  at  8.30 
a.  m.  June  23  (discharge,  3,390  second-feet);  minimum  discharge  occurs  during 
winter. 

Ici.--Stage-di8charge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DnriRsioNS. — Court  decrees  for  diversions  of  349  second-feet  from  Laramie  River 
above  station  and  800  second-feet  from  tributaries.    Of  this  amount  688  second- 
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feet  are  for  diversion  into  the  Cache  La  Poudre  drainage  basin.  During  191^ 
11 ,502  acre-feet  were  diverted  between  July  3  and  December  1 .  Also  a  condition 
decree  not  exceeding  1,235  second-feet  into  the  Cache  La  Poudre  basin  throu| 
the  Laramie-Poudie  tunnel.  During  1917  tunnel  diverted  392  acre-feet  betwe< 
August  4  and  25. 

Begulation. — ^None. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  of  Col^ 
rado,  and  records  published  as  furnished  by  that  office^  Check  measiireoien| 
made  by  engLneers  of  the  United  States  Geological  Survey. 

Accuracy.— Stage-discharge  relation  changed  slightiy  during  pmod  when  gage  w^ 
•  not  read.  Rating  curve  used  October  1-14  well  defined  between  40  and  2(] 
second-feet;  curve  used  April  24  to  September  30  well  defined  between  40  an 
3,000  second-feet.  The  operation  of  the  water-stage  recorder  was  satisfactory 
Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily  gage  heigi| 
determined  by  inspecting  the  gage-height  graph.  Records  only  isii  because  < 
the  small  scale'of  the  Bristol  gage-height  graph. 

Discharge  meamrements  of  Laramie  River  near  Jelm,  Wyo,y  during  tht  year  ending  Scp\ 

30,  1917. 


Date. 

Made  by  - 

Gage 
height. 

Dis- 
charge. 

Date.. 

Madeby- 

t^ig^. 

DiSH 
ciiarg< 

May  18 

June  18 
July     1 

H.W.  Fear 

Robert  Follansbee 

W.A.Whitney 

Feet. 
2.90 
3.75 
3.04 

2,870 
2,330 

.„..» 

J.  H.  Bally 

FuL 
1.28 

ij 

do .^^ 

U 

Daily  discharge,  in  second-feet,  of  Laramie  River  near  Jelm,  Wyo,,  for  the  year  endin\ 

Sept.  SO,  1917. 


Day. 

Oct. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

1 

80 
100 
110 

no 

80 
110 

no 
no 

100 
100 

80 
80 
90 
80 

151 
141 
154 
128 
116 

116 
116 
104 
128 
141 

168 
183 
199 
309 
512 

770 

970 

1,030 

1,0«0 

1,030 

1,090 
918 
770 
648 
576 

512 
454 
612 
512 
481 
010 

512 
612 
576 
728 
648 

818 

818 

970 

2,160 

2,460 

2,620 
2,160 
1,900 
1,900 
2,300 

2,460 
2,800 
2,800 
2,460 
21460 

2,620 
2,800 
2,970 
2,800 
2,970 

2,970 
2,620 
2,800 
2,160 
2,300 

2,300 
2,020 
1,780 
1,480 
1,480 

1,480 
1,390 
1,310 
1,090 
1,090 

1,680 

1,090 

818 

728 

685 

583 
518 
432 
487 
493 

437 
388 
339 
470 
416 

470 
391 
367 
284 
306 
971 

305 

ass 

7BB 
269 
232 

218 
202 
202 

iS 
222 

205 
146 
146 
146 
14« 

136 
111 
100 

in 

190 

149 
149 
149 
149 
149 

Ul 
166 
166 
114 
114 
91 

S 

2 

3 

9 

4 

9 

6  

9 

6  

^ 

7 

9f 

8 

8i 

9 

« 

10 

SI 

11 

93 

12 

3 

13 

83 

14 

» 

15 

sa 

16                                    .... 

$3 

17 

a 

18             ,          .             

81 

19 

a 

30  .                 ...             

^ 

21 

:?! 

22 > 

T1 

23 

75 

24 

215 

199 

183 
151 
168 
141 
154 

7« 

25 

72 

» 1 

£3 

27 

G3 

28 

« 

29 

© 

30 

a 

31 

Note.— July  lO-Scpt.  30,  discharge  computed  by  shifting-control  method. 
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MonUify  dittkargt  of  Laramie  River  near  Jelm,  Wyo.,for  the  year  ending  Sept.  SO,  1917. 


Manth. 


October  1-14 
April  M-30.. 

June...'..'.',. 

July 

Aacust 

6em«mber.. 


Discharge  in  seoond-leet. 


Bfaadmuxn.  Hfinimtun.     Mean, 


no 

80 

95.7 

215 

141 

178 

1,090 

104 

470 

2,070 

512 

2,000 

2900 

284 

87« 

305 

91 

172 

93 

62 

81.0 

Run-off  in 
aor»feet. 


2,600 

2,400 

28,900 

119,000 

53,900 

10,600 

4,820 


LA&AMIZ  &IVXB  AlTD  PIOVEEB  CAHAL  VEAR  WOODS,  WTO. 

Location.— In  sec.  36,  T.  14  N.,  R.  77  W.,  at  divereion  dam  for  Pioneer  canal,  2 
miles  above  Woods  post  office,  Albany  County.  Nearest  important  tributary, 
Fox  Creek,  enters  3  miles  above. 

Drain AOB  area. — 409  square  miles  (measured  on  base  map  of  Wycnning;  scale, 
1:500,000.) 

Records  available.— April  16,  1912,  to  September  12,  1917.  From  1895  to  1900, 
and  from  May  7  to  November  11,  1911,  a  station  was  maintained  at  Woods  Lxmd- 
ing  in  sec.  11,  T.  13  N.,  R.  77  W.  The  records  are  not  directly  comparable,  as 
Fox  Creek  enters  between  and  a  few  small  ditches  divert  water. 

Gaoe. — Bristol  water-stage  recorder  with  its  datimi  at  the  crest  of  dam,  was  moved 
September  23,  1915,  to  upper  wing  wall  of  head  gates,  and  although  actually 
above  canal  intake,  it  still  indicates  flow  over  dam  as  it  is  the  pool  formed  by 
diversion  dam.  Gage  originally  at  left  end  of  dam  just  below  Pioneer  canal 
head  gates.  Chain  gage  in  Pioneer  canal  is  at  Johnson  Bridge,  1}  miles  below 
intake;  read  by  Wesley  Johnson. 

Discharge  measurements. — Made  from  cable  2,000  feet  above  dam.  Measurement 
of  Pioneer  canal  made  at  Johnson  Bridge  and  this  quantity  is  subtracted  from 
flow  at  cable  to  determine  flow  at  diversion  dam. 

Channel  and  control. — Channel  at  gage  is  pool  formed  by  concrete  diversion  dam 
about  2  feet  high.  Control  is  dam  itself  and  is  permanent.  Banks  high  and 
will  not  overflow.  Stage  of  zero  flow  is  0.00  foot.  Bed  of  canal  composed  of 
shale  which  changes  somewhat;  control  at  concrete  drop  1  mile  downstream. 

Extremes  op  discharge. — Laramie  River:  Maximum  stage  during  year  from  water- 
stage  recorder,  4.4  feet  from  8  a.  m.  to  noon  June  23  (discharge,  3,310  second-feet); 
minimum  stage  recorded  (mean  for  day),  0.08  foot  November  6  (discharge,  12 
second-feet). 

Pioneer  canal:  Maximum  stage  recorded,  5.8  feet  at  9.20  a.  m.  June  19  (dis- 
chaige,  818  second-feet) ;  minimum  discharge  of  about  2  second-feet  occurs  during 
winter  when  gates  are  closed. 

Ice. — Stage-discharge  relation  seldom  affected  by  ice  as  crest  of  dam  is  kept  free 
from  ice. 

DivEBSioNS. — ^By  decree  of  district  court  dated  December  27,  1912,  there  were  adju- 
dicated diversions  of  about  10  second-feet  from  Laramie  River  between  the  State 
Hne  and  Pioneer  dam,  exclusive  of  the  Pioneer  canal,  which  has  decrees  for  282 
second-feet. 

Regulation. — None,  as  pond  above  dam  is  too  small  to  have  any  appreciable  effect 
on  flow.    Wlienever  canal  head  gates  are  closed  the  discharge  over  dam  increases. 

Accuracy. — Laramie  River  station:  Stage-discharge  relation  practically  permanent; 
slightly  affected  by  ice.  Rating  curve  is  well  defined  between  20  and  1,800 
eecond-feet.    Operation  of  the  water-stage  recorder  was  satisfactory  throughout 
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the  year.    Daily  diBcharge  ascertained  by  applying  to  rating  table  mean  daily 
gage  height  determined  by  inspecting  gage-height  graph. 

Pioneer  canal  station:  Stage-dischaige  relation  slightly  shifting.  Rating  curve 
used  October  1  to  November  9  well  defined  between  20  and  100  second-feet, 
and  curve  used  April  25  to  September  30  well  defined  between  10  and  1,000 
second-feet.  Gage  read  to  quarter-tenths  once  or  twice  daily.  Daily  dischaige 
ascertained  by  applying  the  one  daily  gage  height  or  the  mean  of  two  daily 
gage  heights  to  the  rating  table.  Records  are  good  except  for  periods  of  nussing 
gage  height,  when  they  are  fair. 

Discharge  measurements  of  Laramie  River  near  Woods ^  Wyo.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

he^t. 

Dls- 
charge. 

Date. 

Madeby- 

heiS^t. 

Dos- 
ebarge. 

Oet.  18 

H.K.  Smith 

Feet. 

.32 
2.46 

8ee,-fL 
4a5 
61 

1,530 

July  38 
Sept.  13 

8.B.B011I6 

Feet. 

1.03 

.40 

845 

Jan.     8 
May  10 

do 

H.  W.  Fear 

do 

76 

Daily  disthargey  in  second-feet^  of  Laramie  River  near  WoodSy  Wyo.^for  the  year  ending 

Sept.  SOy  1917, 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1 

42 
46 
56 
55 
55 

65 
68 
63 
60 
55 

53 
53 
55 
55 
44 

33 
44 
48 
42 
35 

35 
35 
33 
29 
28 

29 
28 
26 
20 
20 
15 

15 
16 
15 
15 
15 

12 
13 
12 
12 

87 

87 
87 
87 
87 
87 

87 
96 

96 
90 

84 

81 
81 
81 
87 
90 

87 
81 
81 
81 
81 

81 
81 
84 
81 
81 

73 
68 
68 
73 
65 

60 
63 
60 
68 
76 

68 
68 
73 
65 
60 

63 

68 
71 
68 
68 

68 
63 
63 
65 
63 
60 

58 
60 
63 
68 
71 

66 
60 
63 
58 
58 

68 
63 
60 
55 
53 

44 
44 

46 
51 
53 

63 
54 
56 
57 
58 

58 
60 
58 
58 
65 
55 

60 
58 
58 
65 
55 

61 
61 
55 
63 
60 

65 

55 
53 
53 
56 

58 
66 
65 
63 

48 

44 

51 
53 
53 
51 

40 
36 
40 

42 
46 
61 
53 
61 

44 
37 
44 
48 
46 

44 

42 
37 
40 
42 

44 
44 

44 
40 
35 

86 
37 
42 
42 
41 

40 
33 
33 
43 
63 
68 

66 
60 
66 
66 
68 

55 
60 
71 

78 
84 

105 
131 

m 
in 

145 

128 
146 
146 
138 
HI 

114 
128 
157 
190 
185 

208 
194 
149 
138 
134 

131 
128 
HI 
114 
131 

106 
102 

93 
103 

99 

111 
142 
185 
333 
499 

816 
1,120 
1,340 
1,420 

920 

680 
607 
448 
484 
522 

448 

640 
680 
816 

720 
720 
624 
448 
522 

484 

878 

600 

1,130 

2,010 

2,330 
2,100 
2,010 
1,960 
2,010 

2,240 
3;  430 
2,370 
2,320 
8,280 

2,330 
2,640 
2,910 
2,660 
2,460 

2,280 
2,140 
1,920 
1,780 
1,880 

1,700 
1,470 
1,250 
1,000 
928 

1,100 
1,160 
1,140 
1,060 
1,040 

1,340 

1,130 

880 

760 

680 

568 

484 
448 
499 
622 

448 

413 
378 
412 
412 

345 
284 
284 
258 
266 
231 

222 
206 
186 
165 
163 

128 
121 
111 
96 
US 

106 
96 
96 
93 
96 

102 
102 
90 
90 
166 

165 
165 
153 
153 
146 

IS 

96 
81 

76 

2 

68 

3 

63 

4 

55 

6 

63 

6 

63 

7 

71 

8 

68 

9 

51 

10 

51 

11 

55 

12 

55 

13.., 

14 

68 
08 

16 

76 

18 

68 

17 

60 

18 

55 

19 

55 

20 

44 

21 

44 

22 

44 

23 

S7 

24 

36 

25 

33 

26 

S3 

27 

46 

28 

60 

29 

68 

30 

5S 

31 

NoTK.-iJan.  22-24,  Mar.  25. 29,  atage-discharge  relation  afTected  by  Ice;  ^^ 
14,  Apr.  80-May  1,  28-20,  July  27-31,  no  gage-height  record  as  water«tage 
obacgeeitlmAted. 


interpolated.    Nov.  7- 
was  oat  of  order;  di»> 


Digitized  by 


Google 


PLATTE  Bunaaei  basiH  . ' 

MotUkfy  diteharge  of  Laramie  River  near  Woods,  Wyo.^fbr  the  year  ending  Sept.  SO,  1917. 


IContlL 

Disehargeln  seoood-feet. 

Rtm-offiQ 

MATlnrnrn . 

ll^nfmntn- 

ICaan. 

•ere-feet. 

Oetobv 

08 

90 

84 

71 

08 

08 

208 

1,420 

2,910 

170 

222 

70 

15 
12 
00 
44 
85 
83 
55 
93 
378 
231 
81 
33 

42.7 
04.3 
08.9 
57.4 
52.0 
43.3 

121 

458 

738 
120 
50.3 

2,030 
3,830 
4240 
3.530 

Kofvmbtf 

Denmber. 

JimMiy, , 

'♦^™rr 

2,920 
2,000 
7,200 
28  200 
104,000 

MirdL 

AprtL 

lOy .            . 

Joi.::::::::::::::::::::::::::::::::::::::::::::::::^::: 

July : f.... 

45,400 
7,930 
3,350 

iojort. 

Mfp^^l^ , 

tjmymr.-  - 

2,910 

12 

2M 

210,000 

MotL--Tlie  above  tablei  do  not  inelode  the  dlscfaai^  of  PkxiMr  oanftl,  which  diverts  1^ 
is  wlikli  the  gage  is  located. 

Dwharge  meamremenU  of  Pioneer  canal  near  Woods ^  Wyo.^  during  the  year  ending  Sept. 

SO,  1917. 


Dtt«. 

ICadeby— 

he^R. 

Dis- 
charge. 

Date. 

Made  by- 

heSR. 

Dia. 
charge. 

May  19 

H.  W.  F^ar 

Feet. 
2.14 
5.79 

See.-ft. 
130 
802 

July  28 
Sept.  13 

8.  B.  SoaM 

FeeL 
1.90 
.79 

Sec.-fU 
100 

hne  18 

Robert  FoUansbee 

do 

12.0 

IhHy  discharge f  in  second-feet ,  of  Pioneer  canal  near  Woods y  TTyo.,  for  the  year  ending 

Sept.  SO,  1917. 


i>«y. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

47 
47 
48 
48 
48 

49 
49 
49 
52 
55 

58 
01 
04 
00 
08 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 

70 
70 
70 
TO 
70 
70 

70 
70 
70 
70 
70 

70 
70 
70 
70 

40 
40 
52 
58 
04 

09 
72 
70 
80 
81 

87 
92 
97 
102 
107 

112 
117 
122 
128 
252 

295 

295 
310 
380 
130 

380 
295 
280 
420 
119 
119 

119 
119 
508 
581 
000 

000 
031 
083 
730 
581 

550 
000 
081 
031 
709 

738 
485 

790 
818 
057 

730 
790 
508 
581 
000 

083 
709 
709 
709 
730 

057 
000 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

121 
121 
110 
121 
121 

110 
111 
111 
100 
100 

111 

101 
92 

87 
87 
87 

87 
82 
78 
78 
78 

78 
71 
04 
00 
00 

00 
00 
00 
78 
19 

10 
10 
10 
10 
10 

14 
10 
10 
10 
10 
10 

15 

2 

14 

3 

13 

4 

13 

5 

13 

« 

13 

7 

20 

8 

10 

9 

13 

w...::::::::::::::::::::::::::;:::;!: 

13 

11 

13 

12 

13 

13 ... 

13 

u *!!...;. ;.;.;...;.;. !'..!;;;; 

13 

15 

13 

W 

13 

17...        

18 

18 '     ..       *.     *..  *  *.*  ' 

13 

W....     *  '          *          

13 

» ;;'*;*';;!;!*;■.**.:!*;;; 

13 

21 

13 

22 

13 

23 ;;'.;':*:;.*.*.*.;;*:*".:.  **; 

13 

24 

13 

25 ;.*.!:!.!!!.;.; '..v.v..'.' 

5 

10 
10 
22 
28 
34 

13 

25 

13 

27.. 

13 

28 ;:;;:i;;;;;;;;:;;;;;i:;;:;;;;;; 

13 

29 

13 

30 '              

13 

31 ;;**':;:;:;:"*;:*;;*;; 

Now.— Nov.  lO-Apr.  24  gates  closed;  discharge  estimated  at  2  second-feet.    Oct.  1-7,  9-15, 17-23, 25-31, 
^ov  2-9,  Apr.  ao-May  5, 7-10,  U-18,  July  3-18,  Sept.  l-d,  ^12, 14-30  discharge  estiBiated,  as  gage  was  not 
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Monthiif  discharge  of  Pioneer  eanal  near  Woode,  Wyo.,  far  the  year  ending  8epL  SO,  1917. 

Discharge  Ln  second^eet. 

Ban-off  io 

Month. 

Maximum. 

Minimom.     Mean. 

1 

aCTB^Ml 

Ootob«r; 1               70 

November '               70 

December ' 

47 
3 

«.2 
32.4 
2 

S,82D 
1,S30 

m 

IS 
lU 

m 

331 
9,790 
36,800 
9530 
3,350 

jMiuary . , , . , . ' 

FebniauT  -  - ' 

Uaroh..  >      .  ,,                                                             '    ------ -- 

^?!;::::::::::::::::::::::::::::::::::;::::::::::::: 

34 
420 
818 
66Z 
101 

3 

40 

110 

106 

14 

IS 

5.4 

158 

610 

155 
52.0 
13.4 

June : 

July M 

Aui^ust 

Sentember 

20 

797 

The  yttn 

818 

01.2 

66,000 

Combined  monMy  diedutrge  of  Laramie  River  and  Pioneer  canal  near  Woods,  Wyo.,/or^ 
the  year  ending  SepL  SO,  1917. 


Month. 

Rmi-offiD 

Iflnlmmn 

Mean. 

acre^t. 

October 

121 

08 

86 

73 

65 

70 

218 

1,550 

3430 

3,360 

323 

01 

85 
83 
63 
46 
37 
35 
57 
163 
830 
343 
07 
46 

106 
86.7 
70.0 
50.4 
54.6 
45.3 

136 

616 
2,370 

893 

182 
60.7 

6,460 

November ...          

5,160 

December 

4360 

January 

3650 

FebruMT 

3090 

March 

2790 

AS?!v;;:::::::::::::::::::::::::::::::::::::;:;::;::::: 

7.50D 
37,900 

Juxie 

141,O0U 

July     

54,900 

August 

U200 

September 

4,1S0 

The  year 

3,430 

35 

380 

283,000 

LARAMIE  RIVER  AT  TWO  RIVERS,  WTO. 

Location.— In  eec.  5,  T.  17  N.,  R.  74  W.,  at  highway  bridge  at  Two  Riven,  Albany 

County.    Nearest  tributary,  Little  Laramie  River,  enters  a  quarter  of  a  mile 

below.  % 

Drainage  area. — ^1,290  square  miles  (measured  on  base  map  of  Wyoming;  scale 

1:500,000). 
Records  available.— May  6,  1911,  to  October  31,  1912;  October  1,  1913,  to  August 

15,  1917.    Station  maintained  by  State  engineer  during  1913  and  1914. 
Gage. — Bristol  water-fitage  recorder  on  left  bank  just  above  bridge.    Gage  used  since 

1915  was  referred  to  datum  0.74  foot  higher  than  that  of  1912.    Gage  on  left  bank 

400  feet  above  bridge  used  during  1913  and  1914. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Channel  and  control. — ^Bed  composed  of  sand  and  gravel,  and  is  shifting;  do 

well-defined  control.    Banks  are  high  and  not  subject  to  overflow. 
Extremes  op  discharge. — ^Maximum  from  water-stage  recorder,  6.35  feet  on  June 

22,  25,  and  26  (discharge,  2,560  second-feet);  minimum  probably  occurs  during 

winter. 
Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — By  decree  of  district  court  dated  December  27,  1912,  there  were  adju- 
dicated diversions  of  414  second-feet  from  Laramie  River  between  this  and  the 

station  near  Woods. 
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RwuLinoN. — ^None. 

iccuBJLCY. — Stage-discharge  relation  slightly  shifttng;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  20  and  2,600  second-leet.  The  operation  of 
the  water-fltage  recorder  was  eatiflfactory  except  for  a  few  daya,  aa  explained  in 
footnote.  Daily  discharge  aacertained  by  applying  to  the  rating  table  the  mean 
d^y  gage  heights  determined  by  inspecting  gage-height  graph,  except  for  periods 
April  16  to  June  15  and  June  23  to  August  15,  when  discharge  was  computed  by 
indirect  method  lor  shifting  control.    Records  good. 

Dw^arge  meaguremerUs  of  Laramie  River  at  Two  Riven ^  TTyo.,  during  the  yeat  ending 

Sept.  SO,  1917, 


Dote. 

iUdeby- 

i^t. 

Dis- 
charge. 

Date. 

Made  by- 

Gage 
height. 

DIs- 
charge. 

Apr.  20 

H.K.  Smith 

Robert  Follaosbee 

Feet. 
1.87 
0.25 

aee.-ft. 

210 

2,480 

July  30 
Sept.  16 

8.  B.  Sonld. 

Feet. 
2.50 
1.12 

""■t, 

hue  21 

do 

02 

Daily  discharge,  in  second-feet,  of  Laramie  River  at  Two  Rivers,  Wyo.,/or  the  year  ending 

Sept.  SO,  1917. 


DiT. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

1.... 

193 
203 
226 
22S 
212 

201 
101 
178 
164 
151 

140 
140 
140 
140 
178 

1.140 
1,320 
1,200 
1,100 
061 

884 
884 
884 

853 
050 

1,220 
1,540 
1,060 
2,420 
2,380 

1,040 
1,870 
1,830 
1,720 
1)450 

1,160 
1,040 
1.130 
1,160 
1.100 

1,100 
1,280 
1,370 
1,210 
024 

280 
276 
263 
228 
217 

105 
174 
164 
158 
153 

147 
147 
144 
135 
120 

62 

16.... 
17.... 
18.... 
10.... 
20.... 

21.... 
22.... 
23...- 
24.... 
25.... 

26.... 
27.... 
28.... 
20.... 
30.... 
31 

228 
206 

228 
230 
230 

228 
105 
105 
105 
228 

251 
240 
236 
237 
214 

232 
352 
566 
726 
868 

1,050 

1,060 

1,000 

843 

748 

880 
1,170 
1,110 
040 
814 
040 

2.330 
2,300 
2,330 
2,440 
2,530 

2,520 
2,560 
2,480 
2,480 
2,550 

2,560 
2,510 
2,430 
2,240 
2,130 

800 
,  686 
600 
536 
500 

526 
408 
424 
361 
331 

361 
361 
376 
346 
331 
302 

62 

1... 

63 

3... 
4.... 



61 
60 

5.... 

06 

6.  J.. 

54 

7 

50 

S.... 

48 

«.. 

».... 

u.... 

12.... 

B.... 

U.. 

15.... 

KoTK.— May  8-0,  July  11-13,  no  gage-height  record,  as  water-stage  recorder  was  out  of  order;  discharge 
ioterpolated. 

Monthly  discharge  of  Laramie  River  at  Two  Rivers,  Wyo.,  for  the  year  ending  Sept.  SO, 

1917. 


Month. 

Run-off  in 

Mean. 

acre-feet. 

Aprill6-30 

251 
1,170 
2,560 
1,040 

280 

105 
140 
853 
302 
120 

224 

617 

1,870 

804 

188 

6,660 

lUy 

31,800 

Jtme::::::::::::^::. :.:..! 

111,000 

July 

55,000 

August  1-15 

5,500 

LA&AMIZ  RIVZ&  VEASL  LOOSOT7T,  WTO. 

Location. — ^About  sec.  33,  T.  21  N.,  R.  74  W.,  at  steel  highway  bridge  9  miles  north- 
east of  Lookout,  Albany  County,  No  important  tributary  between  station  and 
Wheatland  reservoir  No.  2,  a  short  distance  downstream. 

Dbainaoe  area. — ^2,100  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 
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Records  avaiulblb.— April  22, 1915,  to  AugoBt  90, 1917.  State  engineer  maintaiDed 
station  at  this  point  during  1913  and  1914. 

Qaob. — ^Bristol  water-stage  recorder  on  upstream  side  <^  right  bridge  abutment 

DisoHAROB  MBASUBBMBNTS. — Made  from  single-span  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  sand  and  silt.  Control  a  short  distance 
downstream;  shifts  slightly  at  intervals;  practically  permanent  during  1917. 

Extremes  or  disohabob. — Maximum  stage  during  year  occurred  June  26,  at  a  time 
when  recording  gage  was  not  in  operation;  dischaige  as  estimated  from  flow  at 
other  Laramie  River  stations,  3,100  second-feet.  Minimum  discharge  probably 
occurs  during  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontiniied 
during  winter. 

DiYBRSioNS.— By  decree  of  district  court  dated  December  27, 1912,  there  were  adju- 
dicated diversions  of  211  second-feet  from  T<anunie  River  between  Two  BiveD 
and  Lookout  station. 

Regulation  .—None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  used  Octd>er  1  to  22  well  defined  between  20  and  100 
second-feet;  curve  used  April  17  to  September  30  well  defined  between  20  and 
2,800  second-feet.  Operation  of  the  water-stage  recorder  fairly  satisfactory  exc^ 
for  intervals  as  explained  in  footnote.  Daily  dischaige  ascertained  by  imply- 
ing to  the  rating  tables  mean  daily  gage  heights  determined  by  inspecting  gige- 
height  gn4)h.  Records  good,  except  during  periods  when  there  was  no  gage- 
height  record,  when  they  are  fair. 

Discharge  measurements  of  Laramie  River  near  LookotU,  Wyo.,  during  the  year  ending 

8epL  SO,  1917, 


I>at«. 

Made  by- 

bdSS. 

Dit- 
diwge. 

June  19 

Robert  Folifiimhee 

2.70 
1.50 

Stc-ft. 

July  30 

8.  B.  Sould 

Sept.  14 

do 

n 

Daily  disduarge,  in  seeomd-feei,  of  Laramie  River  near  Lookout,  Wyo,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


1. 
2. 
3. 
4. 
6. 

6.. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 


Oct. 


Apr. 


May. 


384 

3(il 
430 
505 
454 

406 
361 
340 
300 
280 

262 
244 
244 
244 
244 


June. 


1,230 
1,100 
1,080 
1,010 
940 

872 
806 
872 
872 
040 

1,060 
1.460 
1,700 
2,120 
2,470 


July. 


2,150 
2,200 
2,120 
2,040 
1,780 

1,540 
1.300 
1,380 
1,540 
1,540 

1,540 
1,540 
1,M0 
1,950 
1,460 


Aug. 


430 
384 
361 
300 
280 


224 
210 
194 
172 


154 
157 
145 


Day. 


16..... 

17 

18..... 

19 

20 


21.. 
22.. 
28.. 


25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Oct. 


Apr. 


1,460 
1.160 
1,620 
1,300 

872 
702 
532 
861 
361 

384 

742 

1,800 

1,620 

940 


May. 


344 

280 
406 
589 
806 

940 
1,280 
1,300 
1,080 

940 

940 
1,060 
1,380 
1.380 
1,380 
1,300 


June. 


2,380 
2,290 
2,290 
2,470 
2,580 

2,520 
3,450 
2,400 
2.600 
3,000 

3,100 
2,800 
2,600 
2,500 
2,350 


July. 


1,160 

1,010 

806 

679 

618 

618 
648 
589 
583 
480 

464 

582 
582 
480 
480 
454 


Aog. 


140 

140 
140 
140 
ITS 

m 

9 

n 


KB 

n 

10 


Note.— Oct.  2-10,  Apr.  22-23,  June  90-Ju)y  2,  no  gage-hei«fat  reeord,  because  water-etafe  reeorder  «« 
oat  of  order.  Dlacbarge  Interpolated  Oct.  2-10,  Apr.  22-23,  and  based  on  oomptfatiTe  hydrograph  of  Lan- 
mie  River  near  Woods  June  20-July  2. 
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ManMy  di9charge  of  Laramie  River  near  Lookouty  Wyo.,  for  the  year  ending  Sept.  SO, 

1917. 


HoDth. 


DlBcharge  in  seoomd-feet. 


am.     Umn. 


Rtm-off  in 
acre-feet. 


October  1-22. 
AprU  17-30... 

Uky 

June 

July 

Aogost 


42 

1,860 
1,380 
8,100 
2,200 
430 


20 
361 
244 
806 
-430 

fiO 


32.1 

004 

666 
1,900 
1,120 

170 


1,400 
27,600 
40,300 
113,000 
66,000 
10,500 


LABAMZB  &IVE&  BELOW  XoOILL,  WTO. 

Location.— In  sec.  33,  T.  23  N.,  R.  73  W.,  at  J.  T.  Dodgers  ranch,  8  miles  below 
McGill,  Albany  County.  No  tributary  between  station  and  outlet  of  Wheatland 
reservoir  No.  2. 

Drain AOB  abba. — ^2,230  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:600,000). 

Records  available. — ^May  4,  1916,  to  September  13, 1917. 

Qaoe. — Bristol  recording  gage  referred  to  vertical  staff  on  left  abutment  of  private 
bridge;  read  by  Mrs.  Mary  E.  Dodge. 

Dischabqb  measurements. — ^Made  from  single-span  bridge  or  by  wading. 

Channel  and  control. — Channel  composed  of  coarse  gravel ;  control  at  small  rapids 
100  feet  downstream,  which  are  apparently  permanent. 

Extremes  op  discharoe. — Maximum  stage  recorded  during  year,  5.6  feet  June 
26-30  (discharge,  2,860  second-feet);  minimum  stage  occurs  during  winter,  when 
flow  is  practically  zero  due  to  storage  in  Wheatland  reservoir. 

Joe. — ^No  data. 

Diversions. — One  small  diversion  between  station  and  that  near  Lookout  (see  "Reg- 
ulation**). 

Regulation. — ^Flow  shows  effect  of  storage  in  Wheatland  reservoir,  which  has  an 
adjudicated  decree  for  633  second-feet  and  a  storage  capacity  of  about  110,000 
acre-feet.    Flow  entirely  r^^lated  by  reservoir,  as  river  passes  through  it. 

AocuRACT. — Stage-discharge  relation  practically  peitnanent.  Rating  curve  well 
defined  up  to  2,600  second-feet.  Operation  of  water-stage  recorder  fairly  satis- 
factory. Daily  discharge  ascertained  by  applying  to  rating  table  the  mean  daily 
gage  height  determined  by  inspecting  gage-height  graph.    Records  good. 

Discharge  measuremente  of  Laramie  River  below  McGill^  Wyo,^  during  the  year  ending 

Sept.  30,  1917. 


D«te. 

Made  by- 

Gase 
height. 

Feci. 
4.70 
2.68 
L58 

Dto- 
charge. 

June  19 

Robert  Follanifbw 

Sec.-ft. 
2,140 
730 

July  30 
Sept.  14 

S.  B.Soule '. 

.do 

171V 
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Daily  ditdutrge.in  second-feet ^  of  Laramie  River  below  MtGiU,  Wyo,,  far  Ae  ynr  emihg 

Sept.  SO,  1917. 


Day. 

May. 

June. 

July. 

Auif. 

Sept. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

1 

2,700 
2,640 
2,160 
2,160 
1,860 

1,630 
1,420 
1,360 
1,420 
1,630 

1,700 
1  780 
1,780 
1,780 
1,860 

670 

670 
670 
670 
670 

640 
640 
640 
640 
640 

040 
640 
640 
640 
640 

406 
380 
380 
380 
380 

323 
266 
286 
228 
196 

106 
166 
141 

16 

1,860 
2,000 
2080 
2,230 
2,300 

2.380 
2,640 
2,700 
2,780 
2,780 

2,860 
2  860 
2,880 
2860 
2,860 

1,780 
l.TOO 
1,630 
1,490 
1,420 

1,360 
1,360 
1,350 
1,280 
1,350 

1,850 
1,280 
1,280 
1,280 
768 
720 

610 
610 
610 
580 
520 

520 
490 
490 
490 

2 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

47 

48 
60 
60 

48 
45 
38 
36 
42 

60 
60 

3 

4 

6 

6 

7 

8 

9 

10 

030 

808 

866 

1,280 

1^490 

1,630 

520  I 

11... 

490 
462 
436 
380 
380 
380 

12 

13 

14 

29 

15... 

30.. 

31 

Monthly  discharge  of  LaramU  River  below  McGiU^  Wyo,,  for  the  year  ending  SepL  30^ 

1917, 


Month. 


Discharge  Ln  seoood-feet. 


MaxUnum.  Minimuni.     Mean 


Run-off  ia 


May  17-27 

June  10-30 

July 

August 

September  1-13, 


60 

2.860 

2,700 

670 

408 


36 
805 
730 
380 
141 


46.8 
2,140 
1,500 

572 

287 


80,100 

97,800 

35,200 

7,400 


T.AKAMTE  RIVER  AT  FORT  T.ARAMTE,  WTO. 

Location.— At  highway  bridge  in  sec.  28,  T.  26  N.,  R.  64  W.,  at  Fort  Laramie,  in 
Goshen  County.  No  important  tributary  between  station  and  mouth,  1^  miles 
below. 

Drainaos  area. — 4,580  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — April  4,  1915,  to  September  30,  1917. 

Gage.— Vertical  staff. 

Discharge  measurements. — Made  from  highway  bridge. 

Channel  and  control. — No  data. 

Extremes  op  discharge. — Data  not  available. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Diversions. — By  decree  of  district  court  dated  December  27,  1912,  there  are  adju- 
dicated diversions  of  61  second-feet  between  station  below  McGiU  and  Fort 
Laramie. 

Regulation. — (See  Laramie  River  below  McGill.) 

Cooperation.— Complete  records  furnished  by  United  States  Reclamation  Service. 
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Daihj  disduxrge,  in  second-feet,  of  Laramie  River  at  Fort  Laramie,  Wyo.,  for  the  year  end- 
ing Sept,  SO,  1917. 


D»y. 

Apr. 

May. 

Jane. 

July. 

w 

Sept 

Day. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

1.... 

35 

293 

3,560 

3.260 

340 

110 

16.... 

330 

1,340 

3,390 

1,640 

220 

106 

2.... 

43 

318 

3,660 

3,200 

230 

110 

17.... 

320 

1,420 

2,390 

1,500 

175 

60 

3.... 

75 

302 

3,700 

2980 

230 

108 

18.... 

175 

1480 

2,540 

1  340 

130 

64 

4.... 

60 

340 

3,560 

2,840 

176 

105 

19.... 

316 

1,380 

3,540 

1,120 

130 

60 

5.... 

43 

380 

4,000 

2,600 

176 

96 

30.... 

300 

1,500 

2,390 

900 

150 

60 

6.... 

35 

308 

4,280 

1,710 

780 

03 

31.... 

175 

1,840 

2,300 

602 

160 

83 

7.... 

» 

420 

4,140 

1,500 

393 

89 

33.... 

160 

3,130 

2,300 

600 

132 

92 

».... 

34 

410 

4,000 

1,380 

368 

89 

33.... 

313 

3,060 

3390 

518 

106 

92 

9... 

20 

448 

3,840 

1,500 

268 

93 

24.... 

370 

1,640 

2,540 

445 

100 

92 

10.... 

ao 

465 

3,560 

800 

340 

03 

25.... 

620 

1,870 

2.600 

603 

89 

96 

11.... 

20 

388 

3,200 

924 

220 

93 

26.... 

448 

2,140 

2,840 

1,060 

79 

78 

12.... 

268 

465 

2,090 

924 

230 

03 

27.... 

420 

2,760 

3,200 

780 

79 

69 

n.... 

34» 

692 

1,640 

986 

175 

03 

28.... 

850 

2,980 

3,700 

518 

89 

83 

14.... 

340 

000 

1,790 

986 

160 

118 

29.... 

370 

3,050 

3,260 

345 

108 

83 

Lv... 

400 

1,030 

2,100 

1,640 

195 

118 

30.... 
31 

293 

3,200 
3,490 

3,260 

320 
270 

160 
130 

96 

Kon.— Figures  bava  been  changed  slightly  to  conform  to  oampatation  rales  of  United  States  Geological 
Surrey. 

Monthly  discharge  of  Laramie  River  at  Fort  Laramie,  Wyo.,for  the  year  ending  Sept.  SO, 

1917. 


Month. 


'C\ 


Ap 
ay., 
lone. 

July 

Aiumst — 
Sq>tember. 


Discharge  in  second-feot. 


Irfi^Tf  tnriTn 


620 

3,490 

4,280 

8,360 

780 

118 


Minimum.  |    Mean, 


30 
392 
1,610 
270 
79 
60 


201 
1,340 
3,000 
1,390 

190 


The  period. 


J. 


Run-off  in 
acre-feet. 


12,000 
82,000 
179,000 
79,300 
11,700 
5,390 


370,000 


LITTLB  LARAMIE  RIVBR  HEAR  FILM  ORE,  WYO. 


Location. — In  sec.  9,  T.  15  N.,  R.  77  W.,  at  private  bridge  at  May's  ranch,  li  miles 

south  of  Filmore,  Albany  County.    No  important  tributary  between  station  and 

junction  of  North,  Middle,  and  South  forks,  4  miles  above. 
Drainage  area. — 155  square  miles  (measured  on  base  map  of  Wyoming;  scale, 

1:500,000). 
Records  AVAaABLB.— July  5, 1902,  to  August  15,  1903;  May  14, 1911,  to  October  31, 

1912;  April  1, 1915,  to  September  30,  1917.    State  engineer  maintained  station  at 

this  point  during  1913  and  1914. 
Gaob. — ^Vertical  staff  on  downstream  side  of  left  bridge  abutment;  read  by  Claude 

May.    Gage  used  since  April  1,  1915,  was  referred  to  datum  0.21  toot  lower  than 

gage,  at  same  location,  used  during  1911  and  1912. 
Discharge  measurements. — ^Made  from  singlenspan  bridge  or  by  wading. 
Channel  and  control. — Channel  composed  of  coarse  gravel  and  small  boulders; 

shifted  slightly  during  1917.    No  well-defined  control.    During  high  water  there 

is  flow  through  channel  around  right  end  of  bridge. 
Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  4.7  feet  at  7  a.  m. 

June  23  and  5  a.  m.  June  25  (discharge,  1,920  second -feet) ;  minimum  stage  prob- 
ably occurs  during  winter. 
187043**— 20— W8P  456 14 
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Ice. — Stage-discharge  relation  seriously  affected  by  ice;  obeervatioiis  discontinued 
during  winter. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  4S 
second-feet  from  the  Little  Laramie  above  station,  and  255  second-feet  from  trib- 
utaries entering  above. 

Regulation.— None. 

Accuracy. — Stage-discharge  relation  not  permanent;  affected  by  ice  during  wint^. 
Rating  curve  used  October  1  to  November  7  fairly  well  defined  between  20  and 
200  second-feet;  curve  used  April  15  to  July  31  well  defined  between  20  and  1,800 
second-feet;  shifting-control  method  used  August  1  to  September  30.  Gage  read 
to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  the  rating  table.    Records  good. 

Discharge  meat/wremenU  of  Little  Laramie  River  near  FUmore,  Wyo.,  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Madeby- 

he^t. 

Dis- 
charge. 

Date. 

Madeby- 

he^t. 

Db- 

May  18 
June  20 

H.  W.  Fear 

Robert  FoUansbee 

Feet, 
2.04 
4.42 

1,700 

July  28 
Sept.  13 

S.B.Soul^ 

FeeL 
2.04 
LOO 

233 

do 

3&0 

DttUy  dischargey  in  eeeond-feetj  of  Little  Laramie  River  near  Fibniore,  Wyo.,  for  (he  year 

ending  Sept,  SOy  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

20 
19 
21 
26 
27 

26 
26 
37 
30 
30 

81 
27 
28 
26 
26 

25 
23 
23 
25 
27 

29 
29 
32 
38 
41 

47 
39 
28 
26 
23 
20 

19 
19 
19 
19 
19 

19 
18 

63 

?? 

80 
80 

54 

87 
94 

148 
159 
128 
138 
170 

206 
236 
251 
268 
388 

365 
268 
236 
251 
285 

285 
268 
251 
251 
268 
365 

323 

1^ 

285 
323 

323 
344 
661 
770 
1,070 

1,140 

1,000 

930 

030 

1,140 

1,370 
1,520 
1,680 
1,680 
1,680 

1,680 
1,680 
1,840 
1,600 
1,680 

1,600 
1,520 
1,370 
1,370 
1,760 

1,220 

1,070 

930 

930 

930 

930 
930 
832 
800 
740 

865 
770 
566 

612 
460 

411 
388 
365 
365 
460 

365 
323 
323 
323 
388 

323 
285 
268 

236 

206 
208 

192 
157 
146 
136 
146 

136 
117 
106 
99 
107 

99 
99 
91 
91 
91 

91 
90 
90 
90 
90 

76 
68 
68 
62 
00 

66 

74 
74 
70 
59 
53 

52 

2                   

60 

3 

4? 

4              

46 

6 

46 

6 

48 

7 

66 

8 

60 

9 

44 

10 

41 

11.           

42 

12 

44 

13                       

37 

14 

36 

16 

66 

56 
75 
80 
79 
56 

75 
80 
87 
102 

87 

102 
87 
48 
43 
44 

36 

10                

37 

17 

37 

18         

34 

19 

S3 

20 

S3 

21 

33 

22 

31 

23     

10 

24 

30 

25 ::::::::::::.:::::.::::::.. 

31 

28 

u 

27 

34 

28    

34 

29 

S3 

30 

SI 

31 



Note.— Oct.  19-21,  stage>discharge  relation  affected  by  anchor  ice;  discharge  interpolated. 
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MorUhly  discharge  of  LiUle  Laramie  River  near  FUmotey  Wyo.^  for  the  year  ending  Sept, 

SO,  1917, 


Month. 

Discharge  in  Moond-feet. 

Run-Off  in 

MlnimiiTn. 

Mean. 

acre-feet 

October 

47 

10 

102 

888 

1,840 

1,220 

102 

50 

19 
18 
43 
54 
261 
208 
63 
30 

28.2 
18.0 
72.0 

191 
1,130 

572 
06.3 
38.0 

1,730 

Nomnberl-7 

262 

April  15-30 

2,310 

i^!r^              ..........           . 

11,700 

juM.....:;.:..:: ::: :..:::.:::.:. 

07,200 

July 

85,200 

Aagust  

5,020 

Septembw 

2,310 

UTTLB  T.AKAMTE  BIVXB  AT  TWO  RIVERS.  WTO. 

Location.— On  line  between  sees.  5  and  6,  T.  17  N.,  R.  74  W.,  at  highway  bridge  half 
a  mile  south  of  Two  Riven,  Albany  County.  No  tributary  between  station  and 
mouth,  half  a  mile  below. 

Drainaoe  area.— 310  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available.— May  6,  1911,  to  October  31,  1912;  October  1,  1913,  to  August 
18,  1917.    State  engineer  maintained  station  at  this  point  during  1913  and  1914. 

Gaos. — ^Bristol  water-stage  recorder  at  bridge.  Gage  used  during  1913  and  1914  was 
400  feet  downstream  and  referred  to  different  datum. 

DiBCHAROB  MEASUREMENTS. — Made  from  bridge  or  by  wading. 

Ghaknel  and  control. — ^Bed  composed  of  sand  and  gravel  which  is  fairly  permanent. 
Control  not  well  defined.  Banks  not  likely  to  be  overflowed,  except  during 
extremely  hi^  water. 

Extrsmbs  of  discharge. — Maximum  stage  during  year  from  water-stage  recorder,  6.0 
feet  at  noon  June  25  (discharge,  1,390  second-feet);  minimum  discharge  occurs 
during  irrigation  season  when  there  is  little  cht  no  flow  for  extended  periods. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

Inversions. — ^Prior  to  December  31,  1916,  there  were  adjudicated  diversions  from 
Little  Laramie  River  of  422  second-feet  between  station  near  Filmore  and  this 
station;  none  below  station. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  curve  well  defined  below  1,200  second-feet.  The  operation  of 
the  water-stage  recorder  was  satisfactory.  Daily  dischai^ge  ascertained  by  apply- 
ing to  the  rating  table  the  mean  daily  gage-height  determined  by  inspecting  the 
gage-height  graph.    Records  good. 

Diaeharge  measurements  of  Little  Laramie  River  at  Two  Rivers y  Wyo.^  during  the  year 

ending  Sept.  SO,  1917, 


Dttte. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
hcdght. 

Dls- 
charge. 

Apr.  30 
rnne  31 

H.K.  Smith !.... 

Robert  Follansbeo 

Feet, 
2.96 
6.61 

1,140 

July  29 
Sept.  16 

8.  B.  SouM 

FeeL 
3.00 
1.43 

Sec.^. 

do 

1.7 
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Daily  dMutrgty  in  seoond-feety  of  Little  Laramie  River  at  Two  Rivert^  Wyo,,  for  the  yem 

ending  Sept.  SO,  1917, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

138 
ISO 
176 
189 
189 

150 
112 
106 
06 
91 

84 
96 
98 
84 
66 

860 
302 
204 
112 
78 

78 
78 
98 
ISO 
285 

502 
728 
796 
705 
480 

772 
760 
570 
400 
285 

251 
460 
602 
602 
548 

592 
940 
890 
525 
420 

105 
84 
66 
55 
45 

41 
37 
30 
29 
27 

25 
23 
22 

18 
16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

96 
96 
91 
96 
96 

112 
105 
91 
78 
78 

78 
55 
00 
105 
105 

66 
60 
55 
55 

84 

285 
440 
219 
150 
150 

440 
502 
285 
150 
1G2 
268 

525 
682 
795 
915 
1,060 

1,120 
1,120 
1,090 
1,190 
1,220 

1,160 

1,160 

1,090 

964 

878 

360 
302 
385 
351 
261 

268 

285 
235 
204 
204 

219 
219 
178 
129 
120 
128 

15 

2 

14 

8 

16 

4 

5 

0 

7 

g 

9   

10 

11 

12 

13 

14 

16 

Monthly  discharge  of  Little  Laramie  River  at  Two  Rivers,  Wyo.,  for  the  year  ending 

Sept.  SOy  1917. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off  in 


April  lfr-30..»... 

May 

June 

July 

Agustl-18 

September  15-22 


112 
592 
1,220 
040 
105 
2 


55 
55 
78 
120 
14 
1 


90.0 
171 
665 
305 

37.1 
1.5 


2,680 
10,500 
38,600 
24,300 

1,330 
M 


HO&TH  T.ARAMTE  BIVZB  HEAR  WHBATLAHD,  WTO. 

Location. — In  flee.  2,  T.  25  N.,  R.  70  W.,  a  quarter  of  a  mile  above  head  gate  of 

North  Laramie  Land  Co.'s  ditch  and  18  milee  northwest  of  Wheatland,  PUtte 

County.    No  important  tributary  within  10  miles  of  station. 
Drainage  area. — 366  square  miles  (measured  on  base  map  of  Wyoming;  scile, 

1:500,000). 
Records  available. — ^November  6, 1914,  to  September  30,  1917. 
Gage. — ^Bristol  water-sioge  recorder  at  left  bank  on  vertical  cliff  just  below  propooed 

dam  site. 
Discharge  measurements. — ^Made  from  cable  near  gage  or  by  wading. 
Channel  and  control. — Channel  o(  sand  and  gravel.    Control  40  feet  downstreun 

at  rapids  which  shifted  slightly  during  1917. 
Extremes  of  discharge. — Maximum  stage  during  year  frcnn  water-stage  recorder, 

4.05  feet  June   2  (discharge,    1,270  second-feet);  minimum  stage  probably 

occurred  during  winter. 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 

during  winter. 
Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  of  37 

second-feet  from  North  Laramie  River,  above  station,  andr27  second-feet  below. 
Regulation  . — None. 
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AoccTBACT. — Stage-diflchai^ge  relatioii  shifts  between  narrow  limits;  a£fected  by  ice 
during  winter.  Rating  curve  well  defined  below  1,000  second-feet.  Operation 
of  the  water-stage  recorder  was  fairly  satisfactory  except  for  short  intervals  aa 
explained  in  footnote  to  daily-discharge  table.  Daily  discharge  ascertained  by 
applying  to  rating  table  the  mean  daily  gage  height  determined  by  inspecting 
gage-hei^t  graph,  except  for  periods  March  7  to  April  20  and  June  1  to  September 
5,  when  discharge  was  determined  by  shifting-control  method.  Records  good 
up  to  1,000  second-feet,  above  which  they  are  fair. 

Ditekarge  metuuremenU  of  North  Laramie  River  near  Wheatland,  Wyo,,  during  the  year 

ending  Sept.  SO,  1917. 

[Made  by  P.  V.  Hodges.] 


Date. 

iSSR. 

Db- 
charge. 

Date. 

Oage 
height. 

Dis- 
charge. 

Date. 

A. 

Dis- 
charge. 

Kar  a. 

1.02 
1.92 

See.' Ft. 
22.9 
170 

May  23 

Feet. 
3.45 
1.02 

"Hi'- 

27.2 

Sept.  12 

Feet. 
0.91 

See.-ft. 
16.4 

iS^i  :::*:::: 

Aiig.6 

DaU^  discharge,  in  second-feet,  of  North  Laramie  River  near  WheaUand,  Wyo.,  for  the 
year  ending  Sept.  SO,  1917. 


Day. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

1 

43 
44 
30 
29 
87 

37 
20 
39 
111 
299 

319 
376 
660 
396 
302 

212 
188 
163 
163 
151 

178 
245 
400 
510 
322 

275 
215 
141 
141 
141 

153 
141 
190 
230 
260 

245 
260 
245 
215 
202 

275 
400 
465 
592 
848 

950 
950 
880 
815 
1,100 

1,100 
880 
815 
960 
950 

1,260 
1,100 
1,100 
1,100 
1,260 
1,180 

1,190 
1,270 
1,030 
1,110 
1,110 

958 
854 
789 
724 
669 

576 
496 
388 
330 
348 

830 
296 
281 
266 
251 

254 
254 
239 
224 
224 

210 
224 
224 
224 
198 

172 
160 
160 
166 
137 

137 
126 
115 
105 
105 

105 
105 
105 
105 
105 

95 

86 
86 
86 
78 

70 
56 
56 
44 
34 

29 
20 
25 
25 
29 
22 

20 
29 
29 
29 
29 

29 
29 
25 
25 
25 

25 
25 
22 
22 
25 

25 
25 
25 
29 
25 

25 
25 
25 
25 
25 

24 
24 
24 
24 
20 
20 

20 

J..                        

17 

3 

20 

4 

20 

S 

20 

6 

20 

",... 

11 
11 
15 
15 

15 
11 
10 
10 
13 

16 

8 

16 

9 

16 

10 

16 

11..                                   

16 

12 

16 

13..                                  .       . 

16 

W 

16 

15 

16 

16..                        

16 

17 

16 

18 

16 

19 

16 

20 

16 
16 

21 

22...               

16 

2J....I  ;; 

14 

jj..        

12 

»....::: :;.::...;. 

20 
16 

2B 

27 

15 
13 
18 
25 
22 

16 
16 
16 
16 

».. 

29...:/: ; '...'."'..". 

30 

81..      '                      

Non.— Sept.  S-U,  nogage-height  record,  as  water-stage  recorder  was  out  of  order;  discharge  interpolated. 
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Monthly  discharge  of  North  Laramie  River  near  Wheatland,  Wyo.,  for  the  year  endmg 

Sept.  SO,  19t7. 


Month. 

IMschtrgein  seoood-feet. 

RmMtfin 

jCA3Q311lim. 

iffniHUiin- 

Uma. 

Mn-feet. 

AprlL 

560 

1,260 

1,270 

172 

20 

20 

29 
141 
106 
22 
20 
12 

203 

681 

518 
88.8 
25.4 
16.6 

13.100 

iiSy!v:::::::::::::::::::::::::::::::::::.:: 

4l^«0 

June - .  T 

30^800 

July 

5.«0 

August     

!> 

Septeniber    .               .          , 

'w 

CKVGWATXS  CBESS  AT  CHUOWATSa,  WYa 

Location.— In  sec.  31,  T.  21  N.,  R.  66  W.,  300  feet  above  highway  bridge  half  a  mile 
from  railroad  station  at  Chugwater,  Platte  County.  No  tributary  within  seveial 
miles. 

Drainaqe  abea. — 359  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  availablb.— May  22,  1911,  to  November  6,  1912;  January  1,  1915,  to 
September  30,  1917.  State  engineer  maintained  station  at  this  point  daring 
1913  and  1914. 

Gage.— Chain  gage  on  le;ft  bank  300  feet  above  bridge,  installed  April  6,  1916,  at 
same  datum  and  location  as  vertical  staff  previously  used;  read  by  Artie  Alko. 
Prior  to  February  6, 1912,  gage  was  on  bridge  and  referred  to  different  datum. 

Discharge  measurements. — ^Made  from  highway  bridge  or  by  wading. 

Channel  and*  control. — ^Bed  ccRnpoecd  of  sand  which  shifted  considerably  doiiDg 
1917.    Control  not  well  defined.    Banks  high  and  not  subject  to  overflow. 

Extremes  op  discharge.— Maximum  stage  recorded  during  year,  3.4  feet  at  4 
p.  m.  June  1  (discharge,  280  second-feet);  minimum  stage,  1.06  feet  on  Jaouiiy 
26,  27,  29-31  (discharge,  2.6  second-feet). 

Ice. — Stage-discharge  relation  not  affected  by  ice,  except  for  short  periods. 

Diversions. — Prior  to  December  31,  1916,  there  were  adjudicated  diversions  from 
Chugwater  Creek  of  73  second-feet  above  station,  and  98  second-feet  below. 

Regulation. — None. 

Accuracy. — Stage-discharge  relation  not  permanent;  not  affected  by  ice  during 
winter.  Rating  curve  used  October  1  to  December  31  fairly  well  defined  below 
200  second-feet,  and  curve  used  June  2  to  September  30  is  faily  well  defined 
between  10  and  250  second-feet;  shifting-control  method  used  January  1  to  June 
1.  Gage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  apply- 
ing the  mean  daily  gage  height  to  rating  table.  Records  good,  except  for  period 
May  24  to  June  4,  when  they  are  only  fair  because  of  a  decided  shift. 

Discharge  measurements  of  Chugwater  Creek  at  Chugwater ^  Wyo,^  during  the  year  ending 

Sept.  SO,  1917. 


Dftte. 

Made  by- 

Case 
height. 

Dis- 
charge. 

Date. 

Made  by— 

tW^M. 

Db- 

Jan.  36 

H.  K.  Smith 

Feet. 
1.06 
2.88 
8.06 
8.28 

66 
148 
280 

Aug.    7 
Sept.  11 

P.V.Hodgea 

Ftet. 
1.10 

tie 

1.17 

'^£^ 

Apr.  80 
May  24 
June    6 

P.  V.  Hodges 

do 

)Li 

do 

m4 

do 

— 
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Dmbf  diucharge,  in 

iecond-feet, 

of  ChugvxUer  Creek  at  i 
ending  Sept.  SOy  1917. 

ChugwateTj 

FTyo., 

for  the  year 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jiuie. 

July. 

Aug. 

Sept. 

1 

3.0 
3.0 
4.0 
5.1 
5.1 

5.1 
5.1 
3.4 
8.4 
3.4 

3.4 
8.5 
8.5 
3.5 
3.5 

3.5 
3.5 
3.7 
8.7 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

8.5 
8.5 
3.5 
3.5 
8.5 

3.5 
3.5 
3.5 
8.5 
8.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 

ao 

4.0 
3.0 
3.9 

3.7 
3.0 

4.8 
5.8 
6.3 

7.6 
3.7 
4.4 
3.9 
3.9 

4.6 
4.0 
4.4 
4.6 
4.4 

4.4 

4.6 
4.4 
4.0 
4.0 

4.0 
4.2 
4.0 
4.0 
4.0 

4.2 
3.9 
4.0 
4.0 
3.9 
3.5 

3.5 
8.7 
3.7 
3.7 
8.5 

3.5 
3.5 
3.7 
3.5 

3.0 

3.1 
3.0 
8.0 
8.0 
3.0 

3.0 
2.7 
2.8 
2.8 
2.8 

2.8 
2.8 
Z8 
2.7 
2.8 

2.6 
2.6 
2.7 
2.6 
2.6 
2.6 

2.7 
2.7 
2.7 
2.8 
2.8 

3.1 
3.1 
3.1 
8.2 
3.0 

8.1 
3.1 
3.1 
3.5 
4.6 

3.9 
3.9 
3.9 
8.9 
4.2 

4.6 
5.3 
5.8 
6.8 
1L3 

8.4 
7.3 
5.8 

5.9 
6.0 
6.6 
5.6 
6.0 

8.8 
6.6 
6.3 
6.8 

8.8 

9.4 

7,8 
7.6 
9.1 
10.7 

5.1 
5.6 
8.1 
11.9 
9.1 

9.1 
1L6 
7.6 

lao 

11.0 

12 
18 
14 
15 
16 
17 

18 
16 
28 
21 
24 

28 
20 
18 
19 
24 

32 
40 
89 
39 
47 

47 
47 
43 
55 

59 

50 
46 
46 
55 
82 

92 
97 
82 
67 
67 

67 
67 
67 
68 
54 

69 
59 
59 
51 
51 

51 
48 
52 
61 
86 

118 
157 
181 
147 
147 

172 
172 
148 
148 
148 

206 
227 
213 
208 
229 
263 

275 
258 
245 
245 
345 

288 
209 
309 
197 
197 

173 
149 
136 
130 
110 

100 
90 
85 
76 
67 

58 
54 
54 
50 
48 

44 
40 
41 
85 
31 

39 
26 
89 
29 
36 

22 
23 
30 
19 
17 

19 
19 
16 
13 
13 

11 
11 
11 
10 
11 

11 
13 

10 
13 
17 

36 
23 
26 
23 
20 
23 

23 
14 
14 
20 
86 

20 
15 
16 
15 
12 

13 
13 
14 
27 
20 

20 
16 
20 
20 
33 

19 
33 
33 
33 
33 

30 
19 
20 
22 
24 
22 

34 

2 

20 

3 

19 

i 

15 

5 

15 

« 

16 

7 

16 

8 

17 

9 

22 

10 

18 

11 

30 

12 

18 

13 : 

36 

14 

31 

15 

30 

1« 

23 

17......:.::..:. 

]6 

18 

30 

19 

17 

30 

30 

21 

17 

22 , 

30 

23 

20 

34 

16 

25 

17 

26 

16 

27 

30 

28 

20 

29 

15 

30 

20 

31 

Monthly  discharge  o/Chugwater  Creekat  Chtigwater,  Wyo.Jor  the  year  ending  Sept,  SO,  1917. 


Month. 

Discharge  in  second-feet. 

Run-oflin 

Mln"f^*^***  r 

Mean. 

acre-feet. 

October 

5.1 
4.0 
7.6 
3.7 

11.3 

17.0 

97 
263 
275 

39 

36 

26    . 

3.0 
3.4 
3.5 
2.6 
2.7 
5.1 

16 

48 

31 

10 

12 

15 

3.60 
3.54 
4.36 
3.04 
4.35 
9.26 
44.8 
122 
129 
18.8 
19.5 

ia8 

227 

Novwnber 

211 

December 

268 

January 

187 

February 

242 

Mar^.  ?.:.:::::::::::::::::::::::::::::::::::::::::::::: 

509 

April 

2,670 
7  500 

May.;.:::::::::::;:::::::: : :: :    :      : 

Jane 

7680 
1,160 
1,300 
1,130 

July 

August 

September 

Theyear 

275 

2.6 

81.8 

23,000 

HO&SE  CBEES  HEAR  UL  OKAKOE,  WTO. 

Location.— In  SW.  }  SW.  }  see.  34,  T.  20  N.,  R.  61  W.,  2  miles  southeast  of  Wye- 
Cross  ranch  and  IJ  miles  northwest  of  La  Grange,  Goshen  County.  Nearest 
tributary,  Bear  Creek,  enters  2  miles  below. 

Drainage  area. — 683  square  miles  (measured  on  base  map  of  Wyoming;  scale, 
1:500,000). 

Records  available. — ^November  1,  1915,  to  September  30,  1917.  From  December 
1,  1911,  to  December  31,  1912,  fragmentary  records  are  available  at  a  point  IJ 
miles  downstream. 

Gage. — Gurley  water-6tage  recorder  on  left  bank. 

Discharge  measurements. — ^Made  from  footbridge  near  gage  or  by  wading. 

Channel  and  control.— Bed  composed  of  coarse  gravel  which  may  shift.  Control 
just  below  station  at  small  rapids;  practicaUy  permanent  during  1917. 
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Extremes  of  dibcharoe. — ^Maximum  stage  during  year  from  water-stage  recorder, 
3.2  feet  at  1  a.  m.  June  3  (dischaige,  345  second-feet) ;  minimum  stage  fnnn  water- 
stage  recorder,  0.85  foot  on  October  1,2,  and  3  (discharge,  9  second-feet). 

Ice. — Stage-discharge  relation  not  seriously  affected  by  ice  except  during  abort 
periods. 

Diversions. — ^Prior  to  December  31, 1916,  there  were  adjudicated  permits  for  diver- 
sions of  1,163  second-feet  from  Horse  Creek  above  station,  and  71  seoond-feet 
below.  In  addition,  there  were  permits  for  2,067  acre-feet  storagB  abo^  and 
5,202  acre-feet  below  station. 

Regulation. — None. 

AocuRACT.-— Stage-dischaige  relation  practically  permanent;  affected  by  snow  and 
ice  for  short  periods  during  winter.  Rating  curve  well  defined  between  6  and 
280  second-feet.  Operation  of  the  water-stage  recorder  was  satisfactory  through- 
out year,  except  for  short  periods  indicated  by  breaks  in  record,  as  shown  in 
footnote  to  daily-discharge  table.  Daily  discharge  ascertained  by  applying  to 
rating  table  mean  daily  gage  height  determined  by  inspecting  gage-height  graph. 
Records  excellent,  except  for  periods  affected  by  ice  when  they  are  fair. 

Discharge  measturemerUs  of  Hone  Creek  near  La  Grange,  Wyo„  during  the  year  en^ 

Sept,  30, 1917. 


Date. 

Madoby- 

Otfe 
heiiht. 

Dis- 
charge. 

Date. 

Madeby- 

he^. 

Db- 
charge 

Nov.  25 

Hob«rt  FoHansbee 

H.  K.  Smith 

FeeL 
I.  ID 
1.28 

38.9 

June    5 
Sept.  24 

P.  V.  Hodges 

X67 
1.29 

'"^t, 

Feb.  28 

Robert  FoDansbee 

XL$ 

Jno4    ^> 

P.  V.  Hodges 

2.83  :      254 

1 

DaUy  discharge,  in  second-feet,  of  Horse  Creek  near 

Sept,  SO,  1917 

La  Grange, 

Wyo., 

for  the  year  eruhng 

Day. 

Oct 

Nov. 

Dec. 

JaZL 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8^ 

1 

9 
9 
.    9 
9 
9 

9 
10 
10 
11 
11 

12 
14 
21 
22 
23 

24 
23 
21 
22 
21 

23 
23 
24 
24 
23 

23 
23 
22 
21 
20 
20 

18 
18 
18 
18 
18 

18 
17 
18 
18 
18 

14 
17 
20 
23 
26 

29 
33 
37 
34 

30 

29 
29 
32 
35 
30 

34 
34 
32 
25 
27 

33 
35 
33 
33 
32 

32 
26 
23 
24 
28 

31 
29 
29 
34 
87 

32 
27 
28 
33 
32 

32 
33 
31 
31 
80 

29 

80 
26 
25 
26 
26 

27 
28 
29 
29 
30 

32 
32 
33 
34 
32 

35 
35 
32 
29 
27 

22 
24 
26 
28 
30 

29 
28 
26 
24 
22 

21 
20 
23 
26 
31 
35 

48 
39 
31 
23 
22 

23 
26 
27 
30 
38 

39 
41 
46 
43 
43 

50 
45 
43 
41 
41 

45 
47 
62 
51 
76 

77 
75 
50 

41 

48 
47 
49 
40 

44 

49 
54 
56 
62 

69 
49 
66 
57 
49 

38 
28 
34 
66 
80 

73 
74 
60 
64 
64 

67 
63 
72 
60 
68 
64 

59 
51 
41 
32 
32 

30 
29 
28 
27 
27 

32 
32 
29 
25 
23 

24 
24 
24 
34 
26 

37 
32 
21 
17 
16 

14 
16 
17 
18 
20 

26 
32 
36 
81 
21 

17 
16 
14 
14 
14 

14 
12 
13 
14 
14 

16 
29 
29 
S2 
63 

78 
88 

104 
102 
99 

129 
179 
276 
306 
295 
320 

820 
332 
820 
209 
246 

344 
222 
209 
182 

164 

145 
139 
133 
118 
91 

72 
68 
62 
67 
41 

29 

22 

17 
18 
17 

28 
78 
62 
60 

47 

39 
37 
37 
37 
34 

90 
20 
27 
27 
26 

18 
14 
14 
14 
15 

15 
16 
17 
17 
18 

17 
18 
17 
17 
1'/ 

16 
17 
16 
14 
18 
16 

14 

12 
10 
0 
13 

21 
3D 
30 
30 
30 

31 
30 
21 
31 
23 

33 
21 
31 
31 
23 

33 
34 
33 
23 
34 

35 
37 
37 
37 
41 
38 

36 

2 

3$ 

3 

SI 

4          

31 

6 

3S 

6 

38 

7 

31 

8 

« 

9 

57 

10 

8 

11 

M 

12 

SI 

13 

8 

14 

43 

15 

c 

16 

41 

17 

41 

18 

41 

19 

41 

20 

40 

21 

38 

22 

37 

23 

S 

24 

n 

26 

K 

26 

% 

27 

S( 

28 

X 

29 

35 

30 

j7 

31 

Note.— Nov.  12-17,  Jan.  17-19,  22  26,  no  gage-height  record  as  water-stage  recorder  was  oat  of  oida^ 


diadia^  interpolated.    Dec  1 5,  17-18, 20-»),  Jan.  T-5, 1»-16, 21 ,  Mar.  6-9,  and  16,  stage-di9cfaars« 
""'   "  "':  discharge  based  on  teniperature  and  gage-height  reooidaiid  observer's  nol 


aflectedby  snow  and  ice; 
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Monthly  diicharge  of  Horse  Creek 

near  La  Orange,  Wyo,, 
1917. 

for  ike  year  ending  Sept  30^ 

Month. 

Discharge  In  seoond-feet. 

Run-off  in 

Mean. 

acre-teet. 

October 

24 
37 
37 
35 
77 
80 
59 
320 
332 
39 
41 
57 

0 
14 
23 
20 
22 
28 
14 
12 
17 
13 

9 
34 

17.6 
25.0 
30.0 
28.4 
43.3 
56.3 
27.5 
78.2 
127 
21.3 
22.0 
40.6 

1,060 

November 

1,490 

December. 

1,840 

January 

1,750 

February 

2,400 

March 

3.460 

AprlL ^ 

1,640 

M^                      '                                              . 

4.810 

w;::::::::::;:::::::::::::::::::::::::::::::::::::::: 

7,560 

July 

1,310 

August 

1,350 

September 

2,420 

The  year 

332 

9 

42.9 

31,100 

80T7TH  PLATTB  BIVEB  AT  SOXTTH  PLATTE.  COLO. 

Location.— In  sec.  25,  T.  7  S.,  R.  70  W.,  375  feet  below  point  where  North  Fork  of 
South  Platte  enters,  at  South  Platte,  Jefferson  County.  No  tributary  between 
forks  and  station. 

Deaikaoe  abba. — ^2,610  square  miles  (measured  on  map  in  Hayden's  atlas). 

RxcoRDS  AYAiLABLB.— March  28,  1902,  to  September  30,  1917.  Records  at  Platte 
Canyon  and  at  Deansbury,  a  few  miles  below,  extend  back  to  1887,  with  the 
exception  of  1893  and  1894.  The  earlier  records,  1887-1892,  were  taken  by  the 
State  engineer,  and  records  from  1895  to  1896  were  taken  under  direction  of  the 
Denver  Power  &  Irrigation  Co. 

Gaqb. — ^Bristol  water-stage  recorder  on  right  bank  375  feet  below  forks;  in  use  since. 
March  14, 1910.  From  March  28, 1902,  to  May  7, 1905,  the  gage  was  at  the  high- 
way bridge.  On  May  7,  1905,  gage  was  moved  to  its  present  site  150  feet  below 
bridge.  Datum  of  new  gage  probably  somewhat  different.  Recording  gage  is 
referred  to  dfi  turn  of  gage  established  in  1905. 

DiBCHABOB  MBA81JBBMENT8. — ^Mado  from  cablo  near  gage  or  by  wading. 

OHAmTBL  AND  ocwJTBOL. — ^Bod  composod  of  coarso  sand  and  fine  gravel;  shifts.  Con- 
trol 35  feet  downstream  at  well-defined  rapids;  shifts  considerably  at  times. 
Banks  hi^  aiid  not  subject  to  overflow. 

BxTBXMBS  OF  DisciTABOB. — Maximum  stage  during  year  from  water-stage  recorder, 
5.4  feet  at  8.30  a.  m.,  June  20  (dischaige,  2,050  second-feet);  minimum  dischaige 
occurs  during  winter. 

[CE. — Stage-dischaige  relation  seriously  affected  by  ice;  monthly  mean  discharge 
estimated  from  records  obtained  few  miles  below  by  Denver  Union  Water  Co. 

^IVKRSIONS. — No  water  is  diverted  between  this  station  and  that  on  the  North  Fork 
at  South  Platte.  Above  the  station  there  are  court  decrees  for  85,600  and  80,000 
acre-feet  for  Antero  and  Cheesman  reservoirs,  respectively,  all  of  which  passes 
the  gage  before  being  diverted.  In  addition  to  the  reservoir  decrees,  there  are 
decrees  for  diversions  of  1,075  second-feet  from  South  Platte  River  above  station, 
and  3,326  second-feet  from  tributaries  entering  above.  Also  a  decree  for  storage 
of  46,000  acre-feet  in  reservoir  located  on  tributary  entoing  above  station. 

lEOtJLATioN. — ^Flow  regulated  to  certain  extent  by  Antero  and  Cheesman  reservoirs 
on  the  South  Platte,  60  and  15  miles,  respectively,  above  the  forks. 

ocuRACT. — Stage-dischaige  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  30  well  defined  between  75  and  800  second-feet; 
curve  used  April  1  to  September  30  well  defined  between  100  and  1,600  second- 
feet.  Water-stage  recorder  gave  satisfactory  results  except  for  short  periods  as 
explained  in  the  footnotes.  Daily  dischaige  ascertained  by  applying  to  rating 
table  the  mean  daily  gage  height  determined  by  inspecting  gage-height  graph. 
Records  for  October  and  April  to  September  are  good. 
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Discharge  measurements  of  SotUh  Platte  River  at  South  Platte,  Colo.,  during  t&e  year 

ending  Sept,  SO,  1917. 


Date. 

Made  by- 

Oaee 
helSit. 

Dis- 
charge. 

Date. 

Made  by- 

heigSt 

charp. 

Nov.    6 

Robert  FoUansbee 

P.V.Hodges 

Feet. 
1.68 
2.10 
3.50 
1.49 
1.73 
1.52 

184 
120 
106 
165 
147 

Apr.  24 
May  26 

June  27 
July  26 
Aug.  16 

P.  V.  Hodges 

FuL 
2.06 
4.  OB 
4.44 
4.36 
8.62 

n; 

Dec.  16 

H.W.  Fear 

Robert  FoUaosbee 

H.W.  Fear 

Robert  FoUansbee. 

1,250 

Jan.   25 

Feb.  28 

Apr.  19 

20 

Do 

Do 

Smith  and  Hodges 

Do 

1,«0 

•-- 

Daily  discharge,  in  second-feet,  of  South  Platte  River  at  South  Platte,  Colo.,  for  the  year 

ending  Sept.  SO,  1917. 


Day.^ 


Oct.       Apr.      May.      June.      July.      Aug.     Sept 


1 
2 
3 
4 
5 

6 
7 
8 
0 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23. 
24 
25 

26 
27 
28 
29 
30 
31 


121 
110 
110 
110 
98 

492 
738 
146 
121 
134 

121 
110 
121 
121 
173 

121 
146 
160 
146 
134 

134 
146 
134 
121 
60 

110 
110 
110 
103 
88 
74 


200 
150 
160 
121 
142 

142 
151 
108 
185 
204 

166 
175 
176 
180 
180 

180 
190 
210 
165 
147 

177 
204 
240 
258 
258 


240 
210 
196 


210 

1,060 

210 

1,090 

225 

1,180 

225 

1,240 

258 

1,210 

225 

1,090 

240 

i;040 

258 

1,060 

225 

1,120 

240 

i;880 

258 

1,390 

292 

1,380 

328 

1,480 

385 

1,610 

700 

1,630 

825 

1,660 

875 

1,790 

955 

1860 

955 

1,860 

1,040 

1.920 

1,120 

1,790 

1,290 

1,790 

1,240 

1790 

1,210 

1,600 

1,240 

1,660 

1,190 

1,540 

1,120 

1,480 

1,100 

1,360 

1,090 

1,300 

^•!U2 

1,240 

1,010 

1,150 

1,090 

1,010 

962 

928 

900 

850 

875 

962 

1,300 

1,600 

1,420 

1,210 

1,040 

850 

800 
750 
775 
760 
760 

1,140 
1,080 
1,060 
900 
1,010 

1,300 
1,^480 
1,540 
1,330 
1,180 
1,060 


875 
775 
650 
600 
650 

600 
750 
750 
675 
750 

850 
850 
860 
850 
875 

875 
928 
955 
928 
775 


600 

m 

546 
474 

zn 

449 

465 
470 

4S7 

4^ 

425 
41" 
42S 
377 

244 
1» 
177 


700 

204 

600 

234 

650 

2M 

650 

1» 

650 

190 

625 

IS 

eoo 

1» 

650 

1» 

660 

190 

675 

1« 

650 


NOTK.— April  1-2, 1^20.  July  19-23.  Sept.  25-30,  no  gage-height  record,  as  water«tage  recorder  was  oat 
of  order.    Discharge  based  on  comparative  hydrograph  of  South  Platte  River  at  Platte  Canyon  intaka 

Monthly  discharge  of  South  Platte  River  at  South  PlatU,  Colo.,  for  the  year  ending  Sept. 

SO,  1917. 


Month. 


Discharge  In  seoond-feet. 


Maximum.    Mlnitntim 


Mean. 


RoiHiffin 
acre^wt 


October 

November. 
December.. 

January 

February.. 

March 

AprlL 

m- 

June 

July 

August 

September. 


74 


1,290 

1,920 

1,600 

955 

600 


106 
210 

780 
600 

177 


152 
132 
13S 
144 
114 
101 
189 
606 
1,450 
1,070 
739 


9,2» 

7,» 
8,4» 

Im 

iC» 
am 
»,» 

65,W 
4^40 
20^10 


The  year. 


1,920 


440 


319;00i 


Note.— Monthly  estimates  for  November,  December,  January.  February,  and  March  taken  from  raeonto 
of  Union  Water  Co. 
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TABBYALL  OUEZK  VZAB  JXFFSBSOV,  COLO. 

Location. — ^In  sec.  6,  T.  9  S.,  R.  74  W.,  at  Robbins  ranch,  10  miles  southwest  of  Jef- 
ferson, Park  County.    Rock  Creek  enters  half  a  mile  below. 

Drainaob  arba. — ^223  square  miles  (measured  on  Forest  atlas). 

Records  available.— June  27,  1912,  to  October  27,  1917.  From  October  18,  1910, 
to  June  28,  1911,  a  station  was  maintained  within  a  quarter  of  a  mile  of  present 
site.    Relation  between  the  present  gage  and  that  used  1910-11  not  known. 

Gage.— Vertical  staff  installed  April  22,  1916,  on  left  bank  60  feet  above  and  at  same 
datum  as  old  vertical  on  left  bank  opposite  ranch  house.  Difference  in  gage 
heights  of  about  0.4  foot  as  read  on  new  and  old  gages  is  due  to  fall  in  stream  be- 
tween them;  read  by  Miss  Mary  Robbins. 

DiscHABGB  MEA8UBBMBNT8. — ^Mado  from  footbridgo  400  feet  below  gage  or  by  wading. 

Channel  and  gontbol. — ^Bed  composed  of  fine  gravel.  Principal  control  150  feet 
downstream  at  gravel  bar;  practically  permanent  during  1917.  Banks  subject 
to  overflow  at  stage  of  2.8  feet,  and  at  3.0  feet  the  entire  bottom  for  a  width  of  500 
feet  is  flooded. 

Extrehbs  of  dischabqe. — Maximum  stage  recorded  during  year,  4.1  feet  at  7:15 
-  p.  m.  July  9  (discharge,  1,320  second-feet);  minimum  stage,  0.45  foot  October 
3,  1917.    (Discharge,  1.0  second-foot.) 

Ics.— Stage-discharge  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter. 

DivEBsioNs. — ^There  are  court  decrees  for  diversions  of  314  second-feet  from  Tarryall 
Creek  above  and  220  second-feet  below  station.  The  Tarryall  Canal  and  Reser- 
voir Co.  has  a  provisional  decree  for  storage  of  68,000  acre-feet  from  Tarryall  and 
tributaries  above  station,  and  a  decree  for  a  supply  diversion  (not  yet  made) 
amounting  to  450  second-feet.  There  are  decrees  for  diversions  of  926  second-feet 
from  tributaries  entering  above  station.  The  Boreas  ditch  diverts  a  small  amount 
of  water  from  the  headwaters  of  Blue  River  to  Tarryall  Creek  at  its  headwaters. 

Reottlation.— None. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
winter.  Rating  ciu-ves  well  defined  between  10  and  350  second-feet;  not  well 
defined  above  350  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table. 
Records  good  up  to  350  second-feet,  above  which  they  are  fair. 

Dwharge  meaguremerUs  of  Tarryall  Creek  near  Jeffersony  Colo.^  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

he^K. 

Dis- 
charge. 

Date. 

Made  by- 

height. 

Dte- 
charge. 

Kay  24 
25 

H.  W.  Fear 

Feet. 
1.04 
.91 

8ee.-ft. 
37.5 
23.1 

Jane  25 
July  23 

Robert  FoUansbee 

H.  W.  Fear , 

Feet. 
1.81 
1.27 

Sec.-ft. 
206 

do 

80 
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Daily  discharge,  in  tecond-feety  of  Tarryall  Credt  near  Jejfenon,  Colo.,  for  ike  period 
Oct.  1, 1916,  to  Oct,  rr,  1917, 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June, 

July. 

Auif. 

Sept 

Oet 

1 

15 
16 
13 
16 
12 

16 
13 
7 
13 
16 

10 
8 
9 
12 
82 

86 
46 
62 
64 
51 

38 
68 
37 
29 
41 

46 
87 
61 
36 
32 
19 

26 
26 
24 
24 
26 

26 
25 
20 
23 

24 

25 

30 
89 
51 
53 
39 

82 
34 
84 
25 
85 

216 
159 
148 
69 
34 

39 
84 
28 
31 
113 

216 
59 
53 
36 
22 

12 
10 
12 
18 
12 
20 

137 
105 
32 
12 
10 

7 
13 
10 
10 
12 

28 
45 
86 
137 
216 

260 
260 
260 
260 
273 

296 
288 
204 
204 
181 

204 
204 
181 
159 
159 

181 
159 
137 
137 
126 

137 
137 
400 
1,820 
480 

238 
170 
187 
89 
78 

96 
109 
181 
288 
170 

148 
148 
99 
159 
216 

411 
273 
116 
126 
137 
148 

106 
105 
111 
111 
148 

126 
137 
137 
116 
115 

111 
91 
HI 
HI 
126 

148 
216 
238 
216 
181 

66 
111 
119 
99 
82 

61 
45 
59 
51 
45 
39 

2B 
28 
85 
26 
20 

18 
39 
96 
85 
32 

28 
18 
18 
25 
18 

22 
18 
13 
18 
18 

12 
10 
8 
7 
10 

8 
8 
10 
10 
10 

5.0 

2 

3.0 

3 

LO 

4 

2.2 

6 

8.8 

0 

5.0 

7 

5.0 

8 

5.0 

9 

5.4 

10 

&2 

11 

8.0 

12 

17 

13 

8.8 

14 

3.0 

16 

8.0 

w 



126 
106 

99 
101 

63 

78 

85 
87 
77 
79 

81 
63 
37 
28 

41 

10 

17 

2.7 

18 

8.0 

19 

2»7 

20 

2.7 

21 

8.0 

22 

6.2 

23 

8.2 

24... 

10 

26 

12 

26 

15 

27 

% 

28 

29 

30 

31 



Monthly  discharge  of  Tarryall  Creek  near  Jefferson,  Colo.,  for  the  period  Oct,  1, 1916,  to 

Oct,  27, 1917. 


Month. 


October 

November  1-11 

April  16-30 

May 

June 

July 

AuKUst 

September 

October  1-27... 


Discharge  in  seoond-feet. 

RuB-affin 

acrMeet. 

Maximum. 

Minimum.     Mean. 

68 

7     1       28.1 

1,711 

26 

20 

24.3 

ao 

126 

23 

74.7 

2,230 

216 

10 

56.8 

3,400 

296 

7 

139 

?flO 

1,320 

73 

216 

»•£ 

238 

82 

112 

6,800 

95 

7 

20.6 

Xm 

20 

LO 

5. 89 

» 

NORTH  FORK  OF  BOXTTH  PLATTE  RIVER  AT  ORAVT,  COLO. 

Location.— In  sec.  9,  T.  7  S.,  R.  74  W.,  at  Grant,  Park  County,  250  feet  above  mouth 

of  Geneva  Creek. 
Drainage  area. — 51  square  miles  (measured  on  Forest  atlas). 
Records  available.— July  18, 1910,  to  September  30, 1917. 
Gage.— Vertical  staff  on  left  bank  250  feet  above  mouth  of  Geneva  Creek;  read  by 

Mrs.  M.  McFarland. 
Discharge  measurements. — ^Made  by  wading. 
Channel  and  control. — Bed  composed  of  gravel.    Principal  control  about  20  feet 

below  gage  at  small  rapids;  shifted  during  1917. 
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EiTRsinss  OF  DISCHARGE. — MaTimnTn  stage  recorded  during  year,  3.18  feet  at  6  p.m. 
June  10  (discharge,  233  second-feet);  minimuTn  discharge  occurs  during  winter* 

Ice. — Stage-discharge  relation  seriouLsy  affected  by  ice;  observations  discontinued 
during  winter;  discharge  measurements  made  monthly. 

DiTEBaiONS. — There  are  court  decrees  for  diversions  of  5.5  second-feet  from  the 
North  Fork  above  station  and  24  second-feet  from  tributaries  entering  above. 

REGuukTioN . — ^None. 

Accuracy. — Stage-discharge  relation  not  x>ermanent;  affected  by  ice  during  winter. 
Rating  curve  fairly  well  defined  below  160  second-feet.  Gage  read  to  hundredths 
twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height 
to  rating  table,  except  for  period  April  1  to  September  30,  when  discharge  is  com- 
puted by  shifting-control  method.    Records  fair. 

Diaduirge  measurements  of  North  Fork  of  South  Platte  River  at  Orant,  Colo.j  during 
the  year  ending  Sept.  30, 1917. 


Date. 

Mftdeby- 

he^t. 

charge. 

Date. 

Made  by— 

Gose 
heiSlit. 

DIs- 

charge. 

No7.    9 

P.  V.  Hedges 

Feet. 
al.88 
a2.30 
a2.fi0 

ate.4t. 
10.5 
8.6 
5  6 
6.8 

Kay  11 

July  24 

25 

Aug.  15 

H.  W.  Fear 

Feet. 
1.68 
2.05 
2.04 
1.78 

Sec-ft. 
15  0 

Dee.  15 
taL  24 
Feb.  26 

do 

do 

do 

do 

do 

Robert  Follansbee 

63 
62 
29.3 

\a  Stage^lischarge  relation  affected  by  loe. 

Mly  discharge,  in  second-feet,  of  North  Fork  of  South  Platte  River  at  Grant,  Colo.,  for 
the  year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

9 
9 

8 

7 
7 

9 
12 

8 
11 
7 

7 

7 
7 
7 
11 
9 

7 

7 
8 
10 

0.5 
.4 
.4 
.6 

.8 

.4 

.4 
11 
14 
13 

12 
11 
11 
11 

8.2 

8.2 
7.0 
8.8 
7.0 
7.0 

12 
22 

13 
14 
11 
U 
11 

20 
19 
17 
20 
17 

15 
20 
28 
42 
50 

53 

68 
79 
86 
76 

79 
73 
67 
69 
70 

69 
57 
69 
68 
69 
73 

76 
84 
86 
88 
95 

95 
96 
132 
148 
218 

218 
202 
220 
186 
195 

195 
195 
195 
186 
177 

177 
161 
161 
161 
161 

153 
145 
145 
145 
129 

129 
122 
122 
107 
107 

100 
93 
100 
122 
107 

100 
92 
88 
82 
64 

68 
70 
68 
68 
67 

65 
62 
61 
61 
76 

70 
61 
55 
57 
62 
54 

50 
46 
44 
41 

40 

38 
38 
31 
34 
31 

31 
29 
35 
29 
26 

28 
26 
26 
26 
25 

23 
22 
22 
22 
20 

19 
19 
20 
19 
19 
17 

17 

1 

16 

a 

13 

4. 

14 

5 

15 

6 

13 

7.  ..                  

14 

8 

13 

».           *            ....   

13 

10....       : : 

13 

u 

12 

12 

?!:::::::: 
It:::::: 

12 

13 

12 

14 * 

14 

15..  .            

13 

1« 

11 
12 

12 

17 

12 

18 '      

u 

11 

19 

6 

7 

8 
9 
9 
9 
9 

9 

11 

30... .            

11 

21 

11 

22...               

10 

23....  *"! 

::.:.:. :i  20 

1      23 

1 " 

;     21 

9 

w...::: ::::::..:::: ::: 

9 

25 

8 

28 

8 

27 

8 

'     20 

8 

28 , 

8 
8 
7 
7 

i      14 

15 

26 

8 

29..      *"          , 

8 

»:::::;   ::::::::::::::::  :::.;' 

8 

3L...                          1 
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Monthly  discharge  of  North  Fork  of  South  PlaUe  River  at  Grant,  Colo.  ^  for  the  year  ending 

Sept.  30, 1917, 


Month. 

Discharge  in  aeoond-feet. 

RmhofffB 

If HT^minn 

^i  ITI JTHIITH , 

Mean. 

aci»lB0t. 

October 

12 
11 
26 
M 
220 
129 
50 
17 

6 

7 
.4 
11 
76 
54 
17 

8 

8.45 
8.11 
11.1 
46.2 
154 
82.6 
2&9 
U.6 

sao 

November  1-9. 

I4S 

April 

m 

iS™::. ::.:::::::::::::::::::::::::::::::::::::::::::::: 

3,8«) 

JiinA 

91ffi 

July 

1.780 

September 

'6M 

VORTH  FORK  OF  BOITTH  PLATTB  BTTXR  AT  BOITTK  PLATTSr  COLO. 

Location. — In  sec.  25,  T.  3  8.,  R.  70  W.,  one-third  of  a  mile  above  railroad  statioD 
at  South  Platte,  Jefiferson  County.  No  tributary  between  station  and  mouth  at 
South  Platte. 

Drainage  area. — 449  square  miles  (measured  on  map  in  Hayden's  atlas). 

Records  available. — January  4,  1909,  to  September  30,  1910;  April  1,  1913,  to 
September  30,  1917. 

Gaoe. — Inclined  staff  on  left  bank  one-third  of  a  mile  above  railroad  station;  read 
by  Mrs.  Mata  Wallbrecht. 

Discharge  measurements. — ^Made  from  cable  300  feet  above  gage  or  by  wading. 

Channel  and  control. — Bed  composed  of  gravel  and  sand.  Principal  control  a 
short  distance  below  gage;  shifting  between  narrow  Umits.  Banks  not  subject 
to  much  overflow. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  4.8  feet  at  8  a.  m. 
June  18  (dischaige,  1,300  second-feet);  minimum  dischaige  occurs duiing  winter. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  daily  discharge  not  deter- 
mined because  of  insufficient  data. 

Diversions.— There  are  coiut  decrees  for  diversion  of  20  second-feet  from  Ncnth  Fork 
between  Grant  and  South  Platte,  and  62  second-feet  from  intervening  tributariee, 
exclusive  of  Geneva  Creek.  Small  quantities  of  water  are  also  diverted  at  vanoos 
times  for  several  small  ice  and  fish  ponds. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  10  well  defined  between  25  and  200 
second-feet;  curve  used  March  25  to  September  30  well  defined  between  60  and 
900  second-feet.  Gage  read  to  half-tenths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table;  ahifting-contrtd 
method  used  October  1  to  November  10.  Records  fair,  October  1  to  November  10; 
good,  March  25  to  September  30. 

Discharge  measurements  of  North  Fork  of  South  Platle  River  at  South  Platte^  Coio,, 
during  the  year  ending  Sept.  30,  1917. 


Date. 

Made  by- 

Gage 
height. 

Dls- 
charge. 

Date. 

Made  by- 

^. 

Dls- 
diair. 

Nov.    6 
Deo.  16 

Robert  Follansbee 

P.V.Hodges 

Feet. 

1.82 

0  2.80 

*o2.*26* 
1.96 

8ee.-ft. 
61 
60 
88 
46.5 
104 

May  26 
June  27 
July  26 
Aug.  16 

H.  W.  Fear 

Robert  Foltaosbee 

H.W.Fear 

Robert  FoHansbee 

Feet. 
8.28 
8.96 
2.90 
2.80 

Stc-fL 

Jan.   26 
Feb.  28 
Apr.  19 

do 

do 

Smith  and  Hodges 

87ft 

a  Stage-discharge  relation  alleoted  by  ice. 
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Daily  discharge,  in  second-feei,  of  North  Fork  of  South  Platte  River  at  South  Plattey  Colo., 
for  the  year  ending  Sept.  SO,  1917, 


Day. 


Oct. 


Nov.   liar. 


Apr. 

May. 

June. 

65 

136 

552 

30 

124 

552 

65 

136 

552 

35 

136 

575 

65 

148 

645 

78 

120 

675 

58 

148 

676 

76 

161 

575 

88 

148 

620 

98 

161 

820 

88 

161 

948 

78 

174 

895 

98 

202 

920 

88 

230 

975 

94 

342 

1,030 

78 

360 

1,060 

82 

485 

1,140 

98 

530 

1,140 

98 

508 

1,110 

74 

552 

1,110 

102 

530 

1,000 

120 

530 

948 

148 

485 

948 

148 

530 

m 

174 

530 

845 

202 

530 

820 

174 

530 

795 

136 

508 

695 

120 

485 

605 

106 

485 
530 

670 

1. 

2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
39. 
30. 
31. 


82 
82 
82 
82 
85 

80 
85 

70 
87 
87 

87 
76 
72 
76 
136 

98 
123 
102 
100 


85 
85 
98 
80 
94 

100 
100 
100 
91 
76 
76 


52 
40 
78 
82 
124 
120 


576 
575 
485 
506 

485 
485 
530 
530 
645 

630 
440 
420 
400 
360 

360 
325 
308 
325 
342 

290 
290 
290 
290 
400 

325 
400 
308 
290 
290 
308 


260 
230 
230 
202 
230 

230 
174 
174 
174 
174 

174 
188 
202 
188 
202 

188 
202 
188 
174 
174 

148 
148 
148 
148 
136 

174 
174 
148 
148 
136 
120 


102 
120 
106 
92 
92 

92 

102 
98 

102 
92 

86 
82 
82 
86 
102 

92 
82 
82 
82 
82 

82 
82 
82 
78 
72 

78 
86 
78 
67 
67 


Montldy  discharge  of  North  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  for  the  year 

ending  Sept.  30,  1917. 


Month. 


October 

November  1-10 
March  25^1.... 

&::::::::; 

June 

JoJy 

Aogost 

September 


Discharge  in  second-feet. 

Maximum. 

Mean. 

136 

70 

89.1 

66 

17 

48.6 

124 

40 

82.6 

202 

30 

98.8 

552 

120 

343 

1,140 

552 

822 

645 

290 

411 

260 

120 

180 

120 

67 

87.6 

Run-off  in 
acre-feet. 


5,480 
964 

1,150 

5,880 
21,100 
48,900 
25,300 
11,100 

5,210 


GENEVA  CREEK  AT  GRANT,  COLO. 

Location.— In  eec.  9,  T.  7  S.,  R.  74  W.,  just  below  highway  bridge  at  Grant,  Park 

Comity,  300  feet  above  mouth  of  creek. 
Drainage  akba. — 74  square  miles  (measured  on  map  in  Forest  atlas). 
Records  available.— November  3,  1911,  to  September  30,  1917.    From  July  5, 

1908,  to  November  3,  1911,  a  station  was  maintained  at  Sullivan's  ranch  3  miles 

above  Grant.    Except  during  the  spring  run-off,  the  flow  at  the  two  points  is 

practically  the  same. 
Gage. — ^Vertical  staff  on  right  bank  just  below  bridge;  temporary  vertical  staff  on 

downstream  side  of  left  abutment  used  November  8,  1916,  to  May  5,  1917;  read 

by  Mrs.  M.  McFarland. 
Discharge  measurements. — ^Made  from  single-span  bridge  or  by  wading. 
Ohakkel  and  control. — Bed  composed  of  coarse  gravel.    Principal  control  50  feet 

downstream  at  gravel  bar;  shifted  during  hig^  water  of  1917.    Banks  not  subject 

to  overflow. 
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Extremes  of  discharge. — Maximum  stage  recorded  doling  year,  3.1  feet  at  6  p.  m. 
June  17  (discharge,  546  second-feet);  minimum  discharge  of  10  second-feet 
occurred  in  February,  March,  and  April. 

Ice. — Stage-discharge  relation  seriously  affected  by  ice;  flow  estimated  from  dis- 
charge measurements,  observer's  notes,  and  records  of  temp^uture. 

Diversions. — ^There  is  a  court  decree  for  diversions  of  1  second-foot  from  Geneva 
Greek  above  station,  and  a  temporary  reservoir  decree  for  1,490  acre-feet  from 
Greneva  and  Kerby  creeks. 

Regulation  . — None. 

Accuracy. — Stage-discharge  relation  not  pennanent;  affected  by  ice  during  winter. 
Rating  curve  well  defined  between  10  and  350  second-feet.  Gage  read  to 
hundredths  twice  daily.  Daily  discharge  ascertained  by  applying  to  rating 
table  the  mean  daily  gage  height,  except  for  period  June  10  to  August  7,  when 
discharge  is  computed  by  shifting-control  method.  Records  excellent,  except 
for  high  water  and  period  when  stage-discharge  relation  is  affected  by  ice,  when 
they  are  fair. 

Discharge  measurements  of  Geneva  Creek  at  Grants  Colo.,  during  the  year  ending  Sept.  SO, 

1917. 


Dtt«. 

Madeby- 

helgirt. 

Did- 
charge. 

Date. 

Made  by— 

Gaffe 
height. 

Dis- 
cbarge. 

Noy     8 

P  V  Hodgos 

FeeL 

1.00 

1.06 

a  1.22 

a  1.28 

.80 

8ee.-ft, 
18.3 
22.0 
21.1 
11.4 
11.7 

May  10 

June  25 
July  25 
Aug.  15 

H.  W.  Fear 

FeH. 
1.16 
2.54 
1.93 
1.54 

8CC-/L 

28.8 

9 
Dec    15 

do 

do 

do 

do 

Robert  FoUansbee 

H.  W.  Fear 

319 
172 

Jan.   23 
Feb.  26 

Robert  FaUan!>bee 

68 

a  Stage-discharge  relation  affected  by  ice. 


Daily  discharge,  in  second-feet,  of  Geneva  Creek  at  Grant, 

SO,  1917. 

Colo., 

for  the  year 

ending  Sept. 

Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

121 
10* 
106 
97 
95 

87 
78 
72 
70 
72 

68 
70 
68 
68 

68 

72 
68 
61 
62 
61 

56 
58 
65 
48 
46 

44 

46 
46 
45 
45 
40 

Sept 

1 

30 
30 
30 
SO 
28 

28 
28 
27 
28 
27 

27 
27 
27 
27 
23 

30 
30 
35 
23 
29 

29 
28 
30 
32 
19 

18 
18 
19 
20 
21 
22 

23 
23 
25 
24 
24 

22 

20 
18 
22 
21 

21 
19 
18 
12 
13 

16 
17 
18 
19 
21 

24 
24 
25 
28 
35 

87 
35 
81 
31 
37 



28 
25 
16 
15 
15 

14 
13 
13 
12 
13 

13 
16 

17 

la 

21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

18 
17 

17 
18 
18 

18 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

18 
17 
15 
13 
13 

15 
16 
16 
16 
15 

13 
12 
12 
12 
12 

12 
11 
11 
11 
11 
11 

11 
10 
10 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
10 

12 
11 
11 
12 
11 

11 
10 
10 
10 
10 

10 
10 
10 



....... 

10 
10 
10 
10 
10 

10 

11 

12 
12 
12 

12 
12 
12 
12 
12 

12 
28 
24 
16 
15 

12 
12 
10 
13 
10 

10 
10 
11 
12 
12 
14 

12 
11 
11 
14 
17 

10 
14 
11 
12 
14 

13 
12 
14 
14 
13 

13 
12 
15 
13 
14 

15 
27 
23 
85 
25 

27 
24 
17 
19 
19 

17 
19 
16 

il 

16 
22 
23 
19 
20 

23 
23 
84 
56 
76 

95 
116 
132 
100 

66 

82 
70 
72 
82 
76 

72 
82 
78 
74 
74 
73 

76 
86 
89 
U6 
16 

106 
106 
132 
167 
283 

280 
296 
266 
400 
495 

472 
487 
468 
464 
442 

423 
400 
381 
415 
896 

346 
345 
330 
812 

2B8 

301 
206 
252 
219 
222 

191 
209 
912 
280 
301 

252 
219 
200 
185 
206 

159 
158 
156 
178 
156 

148 
160 
156 
182 
182 

ITS 
170 
153 
14S 
145 
137 

37 

2 

33 

3 

32 

4 

83 

5 

84 

6 

33 

7 

33 

8 

31 

9        

80 

10 

80 

11 

80 

12 

80 

13 

30 

14 

30 

15 

80 

16 

80 

17 

28 

18 

19 

88 
27 

20 

r 

21 

27 

22 

36 

23 

85 

24 

25 

25 

35 

26 

85 

27 

85 

28 

35 

29 

85 

30 

21 

31 

Note.— Oct.  27-31,  no  gag»4ieight  recerd;  discharge  inter: 
13,  28-Mar.  12  stage-discharge  relation  affected  by  ice;  ^'- 
records,  discharge  measurements,  and  obeerver's  notes. 


»lated.    Nov.  9-20,  22.  24,  27.  Dec.  1, 6-Feb. 
based  on  temperature  and  gage4ieigbt 
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Monthly  dueharge  of  Geneva  Creek  at  Grant,  Colo.,  for  the  year  ending  Sept.  SO,  1917, 


Month. 

Discharge  hi  »Kmnd-feet. 

Run-off  in 

Minlmuin. 

Mean. 

acre-«Bet. 

October 

85 

87 

28 

18 

12 

28 

35 

132 

496 

301 

121 

37 

18 
12 
12 
11 
10 
10 
10 
13 
7C 
137 
40 
24 

26.5 
23.4 
18.2 
14.9 
10.7 
12.6 
16.3 
5«i3 

300 

197 
67.6 
28.9 

1  680 

NoTonber 

1,390 

1,120 

916 

DAonnhM' 

Jmitry 

FebruMT 

594 

Mareh. 

709 

April 

970 

&r: 

3,460 
17,900 
12,100 

4,150 

jJSe                . 

jX'.:::::::::::::..: ! 

Ancust 

BJ^ember       

1  720 

Th6  YMT.  ......^-T , T.. 

495 

10 

64.5 

46,700 

CLBA&  OBXBK  HSAS  QOLDZV,  COLO. 

Location.— In  eec.  6,  T.  4  8.,  R.  70  W.,  1,000  feet  below  head  gatee  of  Golden  ditch 
and  2  mileB  above  Golden,  in  Jeffeison  County.  Only  important  tributary 
between  station  and  mouth,  Kalston  Creek,  enters  12  miles  below. 

Drainagb  area. — Approximately  380  square  miles. 

Records  availablb. — December  4, 1908,  to  December  31, 1909;  June  8  to  September 
24,  1911;  January  29, 1912,  to  September  30,  1917. 

Gaob. — Lallie  water-stage  recorder  on  left  bank  1,000  feet  below  head  of  Golden 
ditch. 

Discharge  measurements. — Made  from  cable  near  gage  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  coarse  gravel  and  small  boulders.  Prin- 
cipal control  25  feet  downstream  at  rapids;  shifts  occasionally.  Creek  flows  in 
canyon;  banks  not  subject  to  overflow. 

Extremes  of  discharge^ — Maximum  stage  during  year  from  water-stage  recorder, 
4.8  feet  at  4  a.  m.  Jime  18  (discharge,  1,670  second-feet) ;  minimum  discharge 
occufs  during  winter. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  observations  discontinued 
during  winter,  exc^t  for  occasional  dischaige  meamurements. 

Divebsions. — ^There  is  a  court  decree  for  a  diversion  of  53  second-feet  from  the  head- 
waters of  Fraser  River  to  the  Wept  Fork  of  Clear  Creek,  and  approximately  570 
acre-feet  were  diverted  in  1917  between  July  7  and  August  25.  Above  the  Golden 
station  there  is  a  court  decree  for  a  diversion  of  26  second^eet  by  the  Golden  ditch. 
The  diversion  by  thiB  ditch  past  the  Clear  Creek  gaging  station  was  about  6,000 
acre-feet  for  1917. 
Regulation. — None. 

AccuBACT^ — Stage-discharge  relation  not  permanent;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  November  7  well  defined  between  50  and  600 
second-feet;  curve  used  March  29  to  September  30  well  defined  between  40  and 
1,000  second-feet.  Operation  of  the  water-stage  recorder  was  satisfactory.  Daily 
di/Kharge  ascertained  by  applying  to  rating  table  the  mean  daily  gage  height 
determined  by  inspecting  gage-height  graph,  except  for  period/a  October  1  to 
November  7,  and  March  29  to  July  31,  when  diflcharge  was  computed  by  indiroct 
method  for  shifting  control.  Records  good. 
187043'— 20— wsP  466 ^15 
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Discharge  measurement  of  Clear  Creek  near  Oolden,  Colo.,  during  the  year  ending  Seji. 

SO,  t917. 


Date. 

Made  by- 

be^t. 

Dls- 
cbarge. 

Date. 

MMe  by- 

.^t. 

Dii- 

Dec.  28 
Jan.   80 

Fear  and  Hodges 

Hoiton  and  Smith 

H.  W.  Fear 

Feet. 

O1.50 

0  1.12 

.06 

1.31 

1.28 

60 

46.1 
112 
100 

July  0 
10 

Aug.  16 
22 
22 

Fear  and  FoOanSbee... 
P.V.Hodges 

FtA. 

s.as 

2.04 
2.01 
1.84 
L85 

60 

Mar.    5 

do. 

sse 

Apr.  25 
26 

Hodses  and  Fear 

IB4 

do 

309 

•  stage-discharge  relation  aflteted  by  ioe. 

DaUy  discharge t  in  seoond-feet,  of  Clear  Creek  near  Oolden,  Colo,,  for  the  gear  endiTig 

Sept.  SO,  1917. 


Day. 


Oct. 


Nov. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug.     Sept 


1 
2 
3 
4 
6 

6 
7 
8 
0 
10 

11 
12 
13 
14 
16 

16 
17 
18 
10 
20 

21 
22 
23 
24 
26 

M 
27 
28 
20 
30 
81 


lU 
121 
118 
116 
112 

175 
152 
00 
80 
04 

03 
102 
108 
107 
135 

125 
144 
150 
150 
143 

136 
120 
125 
121 
112 

112 
100 
121 
105 
126 
133 


01 
123 
126 
03 
04 

86 
81 


46 
86 

36 
40 
46 

40 
36 
46 
66 
60 

45 
40 
40 
50 
60 

46 

50 
60 
66 

66 

60 
60 
46 
40 
40 

35 
40 
75 
106 

106 
85 


07 
86 
64 

50 
76 
107 
124 
134 

138 
144 
113 
115 
115 


116 
116 
116 
107 
122 

111 
118 
118 
107 
128 

140 
152 
175 
232 
316 

387 
457 
628 
602 
520 

402 
470 
442 
450 
470 

438 
426 
430 
410 
410 
434 


426 
442 
474 
688 

574 

651 
528 
660 
636 
810 

038 

010 

093 

1,040 

1,130 

1,270 
1,330 
1,450 
1,450 
1,300 

1,440 
1,350 
1,440 
1,440 
1,440 

1,370 
1,340 
1,280 
1,300 
1,240 


1,180 
1,000 
1,000 

on 

044 


010 
076 

082 
861 
820 
780 
736 

090 
650 
636 
646 
720 

633 
674 
506 
665 
686 

685 

636 
546 
516 
510 
403 


443 
406 
376 
383 

341 

384 
327 
890 

382 


90 
254 
274 
3S4 

367 
250 
278 
368 
343 

212 
197 
300 

213 
306 

318 
300 
220 
300 

173 
150 


144 
U2 

130 
ISO 

n* 
m 

104 
lOS 
I(B 
V» 

108 
96 
9» 

m 
m 

97 

az 

13 
16 
91 


S5 

7« 
80 

e 

8 


NoTB.— Records  of  dally  discbarge  Jan.  1  to  Mar.  38  furnished  by  the  FarmerB  Reservoir  A  Inigatkn  C& 
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Ihntkhf  ditcharge  of  Clear  Creek  near  Qolden,  Colo.f/or  the  year  ending  8epL  SO,  1917. 


MontlL 


Dtaohaige  in  seeond-lBet. 


IfiDdmum.  MtQlmtim.     ICean, 


Run-off  in 
acre-feet. 


Octobw-... 
November. 
Dwexaber.. 
Jannary-... 
Fobruiuy.. 
Mirch 

r-;::::: 

Jane 

Jnly 

August 

September. 


195 


88 


144 
528 
1,450 
1,180 
442 
144 


40 
107 
426 
492 
150 

78 


124 
63.9 
49.5 
48.5 
51.8 
52.2 
84.8 

304 
,030 

709 

265 
98.4 


7,690 
3,800 
3,040 
2,980 
2,8W 
3,210 
5,050 
18,700 
61,300 
47,300 
16,300 
5,860 


TlieyeM'- 


1,450 


.    246 


178,000 


Note. — Determination  of  diacharge  for  Noreniber  and  December  based  on  temperature  records  and  dis- 
charge  measurement. 

NORTH  BOTTLDER  ORBXX  AT  SILVRR  LAKE.  COLO. 

Location.— In  NW.  J  eec.  28,  T.  1  N.,  R.  73  W.,  at  outlet  of  Silver  Lake,  in  Colorado 
National  Forest. 

Drain AOE  abba. — 8.7  square  miles  (measurcki  by  special  survey). 

Records  available.— August  20,  1913,  to  September  30,  1917. 

Gaob. — ^Friez  water-stage  recorder  which  indicates  head  on  the  weir. 

Dischabob  mbasubbmbnts. — ^Made  by  means  of  standard  sharp-crested  weir  10  feet 
long  having  a  low-water  section  5  feet  long. 

DivEBSioNS. — None  above  station. 

Regulation. — Winter  flow  increased  by  storage  in  Silver  Lake  (capacity,  1,900  acre- 
feet). 

CooPBRATiON. — Complete  records  furnished  by  city  engineer  of  Boulder. 

D(dly  discharge^  in  aecond-feetf  of  North  Boulder  Creek  at  Silver  Lake,  Colo.  ^  for  the  period 
Aug.  to,  191S,  to  Sept.  30,  1917. 


Day. 

Aug. 

Sept. 

D»y. 

Aug. 

Sept. 

Day. 

Aug. 

sept. 

1-. 

1013. 

28.8 
2A.1 
31.0 
39.8 
6ft.2 

02.8 
157.8 
56.8 
52.9 
30.8 

11. 
12. 
13.. 
14. 
16. 

16. 
17. 
18. 
10. 
20. 

1013. 

84.4 
35.8 
85.0 
32.4 
26.2 

25.8 
25.8 
26.7 
2L6 
17.0 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 

1018. 

25?  2 
24.0 
24.6 
24.0 
25.3 

24.0 
24.3 
23.0 
23.6 
23.4 
22.2 

15.7 

2                

...'..... 

15.6 

3 

16.4 

4            

15.1 

5 

14.7 

ft 

13w6 

7    

12.7 

8." 

•     — 

12.4 

9           

12.2 

10.. 

20.6 

12.2 
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Daily  discharge,  in  secand-feety  of  North  Boulder  Creek  at  SUver  Lake,  Colo.,  for  the  poioi 
Aug.  tl,  1913,  to  Sept.  SO,   1914. 


Day. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 

July. 

Aug. 

05.4 

76.2 

89.7 

173 

74.4 

84.3 

192 

73.9 

78.1 

145 

73.9 

72.1 

118 

70.6 

66.6 

104 

70.2 

60.9 

80.0 

81.2 

51.5 

76,0 

70.0 

50.5 

70.5 

78.0 

48.7 

70.6 

80.5 

46.3 

75.8 

86.0 

31.8 

06.8 

88.6 

33.4 

106 

88.4 

43.0 

122 

87.4 

43.0 

128 

85.8 

43.0 

110 

85.0 

41.3 

112 

03.1 

30.3 

111 

83.4 

37.2 

126 

80.0 

35.3 

130 

76.0 

34.4 

ISO 

75.7 

34.1 

114 

83.4 

33-9 

108 

84.0 

33.6 

98.5 

80.6 

82.2 

93.5 

76.2 

30.5 

85.7 

60.6 

29.8 

79.5 

65.2 

29.4 

76.8 

67.7 

36.5 

75.7 

57.3 

26.1 

76.8 

78.1 

25.5 

03.1 

26.1 

34.2 

85.6 

40.4 

34.8 

86.0 

46.7 

14.1 

87.6 

44.4 

8.8 

81.8 

42.9 

9.8 

80.1 

41.6 

10.8 

82.2 

41.0 

12.0 

80.8 

41.9 

12.5 

70.2 

44.6 

24.6 

75.2 

47.9 

36.9 

75.5 

50.2 

56.8 

81.7 

48.5 

67.6 

88,8 

46.6 

50.4 

03.8 

44.6 

65.2 

04.7 

44.6 

61.1 

03.2 

45.6 

45.2 

80.4 

44.6 

48.8 

84.2 

42.6 

62.5 

78.3 

40.8 

58.7 

61.1 

39.8 

67.7 

65.8 

38.6 

80.8 

63.6 

35.6 

107 

60.7 

33.1 

128 

63.0 

32.2 

131 

55.0 

31.5 

125 

55.0 

30.3 

109 

65.0 

29.0 

100 

55.0 

30.0 

92.4 

63.1 

36.0 

88.4 

61.6 

34.7 

86.8 

51.4 

83.2 

60.3 

81.3 

1913-14. 


7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1914-15. 


7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24., 
25. 

26. 
27.. 
28.. 
29.. 
30.. 
31.. 


12.2 
12.1 
12.0 
12.1 
10.6 

11.3 
11.9 
12.0 
11.8 
11.0 

3.40 
9.58 
9.68 
9.68 
9.49 

9.19 
8.89 
8.79 
8.79 
8.79 

8.79 
8.59 
8.59 
8.59 
8.68 

8.68 
8.50 
8.29 
8.19 
8.19 
8.19 


8.59 
8.59 
5.15 
2.01 


6.90 
6.90 
8.89 
8.45 
6.99 

6.80 


6.99 

G.99 
6.99 
6.00 
4.71 
4.71 

4.71 
4.9ft 
5.15 
5.30 
5.41 

5.44 
6.56 
6.74 
6.00 
6.10 
5.56 


8.19 
8.38 
8.29 
8.38 
8.29 

7.89 
7.69 
7.59 
7.48 
7.38 

7.29 
7.29 
7.29 
7.29 
7.20 

6.98 
6.90 
6.81 
6.81 
6.81 

6.69 
6.64 
6.60 
6.60 
6.49 

6.49 
6.49 
6.49 
6.49 
6.49 


4.11 
2.40 
6.41 
6.21 
6.10 

5.60 
5.50 
5.50 
5.50 
4.91 

4.91 
4.91 
5.00 
6.11 
5.20 

5.20 
5.20 
5.11 
5.20 
5.30 

5.56 
5.71 
5.80 
5.90 
5.90 

5.90 
5.85 
5.80 
5.80 
5.80 


6.30 
6.30 
3.49 
3.61 
8.76 

4.00 
4.20 
4.30 
4.40 
4.62 

4.70 
4.80 
4.61 
4.31 
4.31 

4.26 
4.21 
4.11 
4.00 
3.96 

3.90 
3.90 
3.88 
8.80 
3.75 

3.70 
4.40 
6.00 
5.04 
5.04 
4.96 


6.80 
5.76 
6.71 
5.71 
6.66 

6.60 
5.  GO 
5.60 
5.60 
5.60 

5.60 
5.60 
5.65 
5.71 
5.71 

5.71 
5.71 
6.71 
5.76 
6.40 

5.50 
5.56 
6.60 
5.41 
5.20 

5.20 
5.20 
5.20 
5.26 
5.30 
5.41 


4.91 
4.91 
4.31 
3.70 
3.70 

3.70 
3.70 
3.70 
3.70 
3.40 

3.40 
3.80 
3.30 
3.40 
3.40 

3.30 
3.21 
3.21 
3.20 
3.30 

3.40 
3.40 
3.70 
3.30 
3.30 

3.40 
3.40 
8.40 
3.40 
3.51 
3.51 


6.4 

5.2 

6.1 

6.05 

5.0 

5.0 
5.0 
5.0 
5.1 
5.2 

6.2 

5.15 

6.1 

6.1 

5.1 

5.1 

5.16 

5.2 

5.2 

5.16 

5.1 

5.15 

5.2 

5.2 

5.2 

5.2 

5.2 

6.25 

6.3 

5.3 

6.3 


3.43 
3.51 
3.30 
3.21 
3.21 

3.10 
3.10 
3.21 
3.40 
3.70 

3.70 
3.80 
3.70 
3.80 
3.80 

3.80 
3.80 
3.80 
3.80 
3.80 

3.80 
3.80 
3.80 
3.80 
3.80 

3.80 
3.80 
3.20 


6.25 

5.2 

5.2 

5.2 

5.2 

6.55 
6.05 
6.25 
6.35 
6.4 

6.46 

6.6 

4.8 

4.06 

5.0 

5.0 
6.0 
5.0 
5.0 
4.85 

4.7 

4.65 

4.65 

4.7 

4.7 

4.7 
4.7 
4.7 


3.01 
3.01 
3.01 
3.01 
3.10 

3.10 
3.10 
3.10 
3.01 
3.01 

3.10 
3.10 
3.10 
3.10 
3.10 

3.20 
3.20 
3.20 
3.30 
3.30 

3.30 
3.30 
3.30 
3.30 
3.30 

3.30 
3.30 
3.30 
3.30 
3.30 
3.30 


4.7 
4.7 
4.7 
4.7 
6.2 

6.3 

6.35 

6.4 

6.6 

7.0 

7.3 
7.6 
7.0 
7.0 
7.05 

7.16 

7.6 

7.1 

7.1 

7.2 

7.3 

7.05 

7.1 

7.0 

6.8 

6.8 
6.8 
6.8 
6.8 
6.8 
6.6 


6.30 
3.30 
3.10 
3.10 
8.10 

3.10 
3.20 
3.20 
3.20 
3.30 

3.10 
3.10 
3.01 
3.01 
3.01 

3.01 
3.01 
3.10 
3.10 
4.40 

4.40 
4.40 
4.40 
6.20 
3.40 

3.40 
3.40 
8.40 
3.40 
3.40 


6.6 

6.66 

6.7 

6.8 

6.0 

6.0 

6.0 

6.85 

6.8 

6.8 

10.5 
10.1 
10.8 
10.6 
10.6 

10.2 
10.0 
0.8 
0.7 
0.4 

0.2 
0.2 
0.2 
0.2 

8.7 

8.4 
8.46 
8.7 
0.6 
10.4 


3.40 
3.30 
3.06 
2.06 
2.06 

3.06 
3.20 
3.30 
3.57 
3.84 

4.11 
4.40 
4.70 
6.00 
6.36 

6.40 
10.2 
13.6 
17.0 
80.0 

88.6 
30.2 

5ao 

60.0 
60.8 

60.1 
63.4 
73.0 
67.4 
64.0 
63.7 


10.6 
10.4 
10.2 
10.4 
10.6 

0.0 
0.3 
13.0 
14.3 
13.7 

18.4 
14.4 

16.3 
18.2 
35.8 

36.0 
24.3 
22.0 
18.0 
14.6 

11.7 
10.6 
11.3 
14.4 
17.6 

18.2 
17.5 
16.0 
13.4 
23.7 
28.0 


Digitized  by 


Google 


PIATtE  RlV£tt  BASIK. 


229 


DaUf  ducharge,  in  •eecmd-feeU  of  North  Boulder  Creek  at  Siher  Lake,  Colo.,  for  the  period 
Aug,  fO,  191S,  to  Sept.  30,  i^/ 7— Continued 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr: 


May. 


June. 


July. 


Aug. 


Sept 


28.2 
25. 1 
22.3 
16.7 
16.4 

15.4 
16.3 
16.1 
12.7 
8.0 

8.0 
8.0 
0.4 
11.2 
0.8 

0.0 
10.0 
0.0 
0.8 
0.7 

0.6 
0.6 
0.2 
6.5 
6.2 

6.8 

6 

6 

6 

6 

6 


5.55 
6.75 
6.05 
6.45 
0.3 

12.0 
7.15 
7.0 
8.2 
8.2 

8.2 
8.2 
8.25 
6.2 
3.8 

3.7 
2.2 
1.3 
2.8 
8.3 

4.2 
3.0 
3.15 
3.85 
0.0 

11.8 
11.0 
10.4 
0.75 
0.2 
8.0 


6.0 
6.3 
5.3 
6.2 

7.73 

0.5 

7.8 

7.6 

7.1 

6.8 
6.6 
0.1 
6.2 
6.2 

6.1 
6.1 
6.1 
6.8 
6.2 

6.7 
6.2 
5.8 
6.7 
6.7 

5.8 

6 

6 

5.0 

6.8 


8.70 
8.60 
6.05 
6.06 
6.80 

7.20 
7.40 
7.00 
8.16 

7.86 

7.40 
7.20 
7.30 
7.25 
7.00 

6.00 
6.85 
6.80 
6.80 
6.80 

6.85 
6.00 
6.70 
6.40 
6.30 

6.30 
6.25 
6.00 
5.00 
5.00 


5.8 
5.8 
5.0 
6.7 
5.0 

5.0 
6.0 
5.0 
6.0 

4.8 

4.0 
4.7 
4.7 
4.7 
4.7 

4.8 
4.0 
4.6 
4.6 
4.6 

4.7 
4.6 
5.2 
5.5 
3.0 

4.8 
6.0 
5.6 
4.6 
4.6 
4.6 


5.65 
5.2 
4.0 
4.0 
4.3 

4.3 
4.3 
4.0 
3.7 
5.8 

4.05 

4.7 

4.7 

4.7 

6.3 

6.4 

5.55 

4.7 

6.4 

6.1 

5.8 
5.8 
5.8 
5.8 
5.8 

5.7 
5.5 
5.5 
5.5 
6.6 
5.5 


4.8 
4.7 
4.6 
4.6 
4.0 

4.0 
4.8 
4.7 
4.8 
4.0 

5.0 
5.0 
4.0 
4.0 
4.1 

6.7 
0.3 
7.3 
6.3 
5.8 

6.8 
5.4 
6.4 
5.8 
5.3 

5.3 
5.2 
5.0 
5.0 
5.6 
6.5 


5.2 
5.2 
4.8 
4.8 
4.7 

4.7 
4.7 
4.8 
4.8 
4.8 

4.0 
6.0 
5.0 
6.7 
6.3 

6.7 
6.8 
6.0 
7.6 
7.8 

7.0 
8.3 
8.3 
8.0 
8.1 

8.2 
8.1 
7.2 
7.2 
7.0 
6.0 


6.5 
7.5 
7.4 
7.2 
7.1 

5.4 

6.15 

5.71 

6.2 

4.45 

4.3 

5.15 

6.45 

5.21 

4.8 

6.2 
5.1 
5.0 

4.8 
4.65 

4.6 

4.6 

4.6 

4.55 

4.5 

4.5 
4.5 
4.55 
5.0 


6.6 
6.6 
6.5 
6.3 
6.2 

6.2 
6.2 
4.6 
4.6 
&0 

6.3 
6.2 
6.5 
6.7 
7.0 

7.4 
7.0 
6.0 
7.3 
7.3 

7.2 
7.2 
7.2 
7.2 
7.2 

7.2 

7.7 
7.8 


5.3 
5.3 
5.3 
5.3 
6.25 

5.0 
3.1 
3.8 
4.0 
4.0 

3.85 

3.76 

3.6 

3.6 

3.55 

3.45 

3.3 

3.2 

3.0 

2.0 

3.05 

3.05 

2.0 

2.8 

2.8 

2.4 

1.85 

1.7 

1.75 

2.0 

2.25 


7.8 
7.7 
7.7 
7.4 
7.3 

7.3 
7.1 
7.1 
7.1 
7.1 

7.1 
7.0 
7.1 
7.1 
7.1 

7.1 
7.1 
6.3 
6.2 
6.2 

6.3 
5.8 
5.5 
5.4 
5.0 

4.6 
3.8 
1.8 
1.8 
1.8 
1.8 


2.2 
2.2 
2.3 
2.5 
3.8 

3.7 

3.6 

3.4 

3.25 

3.25 

4.0 
3.8 
4.0 
4.0 
4.0 

3.8 
3.8 
3.8 
3.7 
3.7 

3.6 
3.6 
3.6 
3.6 
3.7 

3.7 
3.8 
4.0 
4.0 
4.2 


1.8 
1.8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.7 
1.7 
1.7 
1.7 
2.5 


4.3 
4.3 
4.3 
4.3 
4.3 

4.3 

8.7 

3.25 

3.1 

1.8 

1.2 
8.4 
18.6 
12.2 
11.7 

0.8 
7.2 
7.2 
7.6 
8.8 

0.4 

8.8 
8.2 
7.8 
8.8 

11.5 
12.8 
13.4 
13.0 
16.0 
16.6 


1.0 
1.8 

1.8 
1.8 
1.7 

1.7 
1.8 
1.8 
1.0 
1.0 

1.0 
2.2 
2.2 
2.3 
2.7 

3.4 
8.0 
15.0 
60.0 
33.0 

16.6 
12.8 
0.6 
4.0 
2.3 

1.5 
2.0 
2.0 
2.0 
2.0 
2.0 


10.6 
10.0 
18.6 
20.0 
31.0 

tO.l 
18.4 
10.8 
22.1 
23.2 

23.2 
24.8 
30.0 
35.0 
40.0 

43.6 
47.2 
50.0 
51.6 
53.2 

54.6 
52.6 
40.2 
46.4 
45.0 

46.4 
40.0 
52.0 
55.4 
67.2 


2.0 
1.3 
3.0 
0.0 
11.3 

15.0 
18.0 
21.2 
26.0 
36.3 

27.0 
20.8 
24.4 
38.0 
40.2 

42.8 
44.5 
44.5 
44.5 
44.4 

48.0 
51.6 
55.5 
70.5 
105 

105 
08.8 
08.2 
07.6 
07.6 


63.5 
47.6 
40.2 
40.0 
47.0 

47.0 
47.4 
46.2 
47.4 
61.0 

54.4 
52.4 
46.4 
43.2 
41.8 

41.0 
41.0 
40.8 
30.7 
30.5 

30.0 
37.6 
35.8 
34.0 
34.6 

34.4 
35.2 
35.4 
36.3 
40.1 
44.2 


101 

105 

100 
01.0 
81.4 

70.4 
78.8 
65.0 
01.6 
00.8 

01.6 
06.4 
06.0 
06.0 
84.4 

80.6 
75.0 
68.6 
66.8 
68.8 

58.8 
55.0 
51.6 
52.6 
54.0 

55.2 
56.5 
58.2 
77.4 
83.0 
101 


46.8 
45.4 
41.5 
30.0 
37.5 

36.8 
36.8 
36.8 
37.0 
36.7 

36.0 
35.0 
34.0 
33.4 
33.0 

32.5 
32.3 
81.2 
20.2 
28.0 

26.5 
24.7 
23.6 
22.1 
21.0 

21.0 
20.6 
10.6 
18.6 
18.0 
17.4 


00.4 
87.5 
76.2 
43.0 
48.0 

50.0 
50.8 
48.0 
48.0 
50.8 

51.6 
56.6 
65.4 
53.8 
53.8 

38.7 
38.7 
40.7 
34.5 
33.2 

33.2 
31.7 
31.2 
31.2 
30.0 

36.2 
26.2 
24.2 
24.2 
24.2 
24.2 


16.8 
15.8 
14.8 
14.6 
17.7 

18.2 
16.7 
16.2 
16.6 
18.0 

18.7 
18.3 
18.8 
16.0 
14.0 

12.8 
11.8 
11.0 
10.2 
0.05 

0.86 

8.56 

8.50 

8.8 

8.0 

8.4 

7.6 

6.86 

6.56 

7.6 


24.2 
23.4 
33.4 
38.3 
33.3 

26.3 
36.3 
25.3 
25.2 
23.4 

23.4 

23.4 
23.4 
23.4 
18.6 

10.0 
10.0 
10.0 
12.6 
13.5 

12.4 
12.4 
12.4 
12.4 
13.4 

12.4 
12.4 
12.4 
12.4 
12.4 
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SURFACE  WATBB  SUPPLY,  19M,  PABT  VI. 


Monthly  dudutrge  of  North  BouUUr  Creek  at  Silver  Lake,  Colo,,  for  the  period  Aug.  iO, 

191S,  to  Sept,  SO,  1917, 


Month. 

DtahaneinnoooiMeet. 

BmHiffin 

ll«ti™m.. 

luDliDtim. 

Mean. 

■oe-ieet. 

1918. 
August  2mSl 

25.5 
62.8 

22.2 
12.2 

24.4 
28.9 

m 

September 

1,7D 

1918-14. 
October 

12.2 
8.38 
6.80 
4.91 
8.80 
8.80 
6.20 
78.0 
192 
93.1 
89.7 
29.8 

8.40 
6.49 
8.49 
8.20 
3.10 
8.01 
8.01 
X96 
70.5 
57.3 
25.1 
7.10 

9.56 
7.19 
4.87 
8.56 
8.00 
8.17 
8.51 
24.0 
106 
78.9 
43.8 
18.4 

m 

November ...                                                 

4S 

December 

2B» 

Jfinuary 

219 

February 

SO 

March 

195 

AprU. 

209 

SSy^  .:::::.:::::::.:.:..::.: 

1,480 

June 

6,310 

July   

4850 

August 

l«o 

September 

toBO 

The  year 

192 

2.96 

25.5 

18,500 

1914-16. 
Octobtf 

8.89 
6.21 
6.40 
5.4 
6.5 
7.6 
10.8 
28.9 
131 
94.7 
60.2 
36.0 

XOl 
X40 
5.20 
5.0 
4.65 
4.7 
6.6 
9:8 
8.8 
50.3 
29.0 
11.8 

6.28 
5.85 
5.58 
5.16 
5.24 
6.68 
8.08 
15.8 
60.6 
72.6 
40.1 
26.9 

882 

November 

318 

December 

343 

January             .                 ,.,-t--t-t  ^ t 

817 

February 

291 

March 

406 

AnriL       

516 

MKr:::::::::::::::::::::::::::::::::::::. ..:::::::.::.:: 

972 

June    

8,610 
4^460 
^470 
1,600 

July 

Aueust 

September  ..       

'Phe  year 

131 

2.01 

21.6 

15.700 

1916-10. 
October 

28^2 

9.5 

5.9 

9.3 

7.4 

5.3 

4.2 

18.6 

57.2 

54.4 

46.8 

18.8 

6.0 
5.0 
8.9 
4.1 
4.8 
1.7 
2.2 
1.2 
18.4 
84.4 
17.4 
6.55 

11.1 
6.46 
4.95 
6.88 
5.33 
8.45 
3.55 
8.31 
36.9 
43.0 
30.7 
12.9 

683 

November 

384 

December 

304 

January    

331 

February 

307 

March... 

213 

April 

211 

May:: :::::;::!:::..:::; ::....:::.::::::: 

SU 

June 

l^ 
h 

July 

August 

September 

The  year 

57.2 

1.2 

14.8 

10^400 

1916-17. 
October 

12.9 

•      8.7 

6.4 

8.3 

7.8 

7.8 

2.5 

60.0 

105 

105 

99.4 

26.2 

1.3 
6.06 
8.7 
4.7 
4.6 
1.8 
1.5 
1.5 
1.8 
51.6 
24.2 
12.4 

6.76 
6.92 
5.22 
6.33 
6.68 
6. 98 
1.06 
6.65 
38.7 
77.5 
44.1 
18.7 

416 

November 

413 

December 

821 

January 

380 

February 

371 

Mardu 

368 

April 

99 

Mav V.':::::::::::;!!!!. .!!:!!!!!!::::!!:::!::::: :: 

409 

June 

2,300 

^710 
1  110 

July 

August 

September 

The  year 

105 

1.3 

18.9 

13,TO 

BOITTH  BOXTLDER  O&SXX  HXAB  ROLLXHSYXLLB,  OOLO. 

LocATioK. — In  sec.  35,  T.  1  S.,  R.  73  W.,  1  mile  west  of  RolliDsvillei  Gilpin  County. 

Nearest  important  tributary,  Jenny  Creek,  enters  3  miles  above. 
Drainage  area. — 39  square  milee  (measured  on  topographic  maps). 
Records  available. — September  10,  1910,  to  September  30,  1917. 
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Gaos.— Verticftl  staff  spiked  to  tree  on  left  bank,  500  feet  above  bridge,  used  since 
June  2, 1916;  vertical  staff  on  downstream  side  of  right  abutment  used  May  8  to 
June  1, 1916;  vertical  staff  on  upstream  side  of  right  abutment  used  prior  to  May 
8, 1916;  read  by  Miss  Grace  Grant. 

DiBGHAROE  MEASURBMBNTs.-^Made  from  two-span  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  coarse  gravel  and  small  boulders.  Con- 
tzol  not  well  defined ;  shifts  occasionally.    Banks  not  subject  to  overfiow. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  2.38  feet  at  5  p.  m. 
June  22  (discharge,  432  second-feet);  minimum  discharge  occurs  during  winter. 

Ice. — Stage-discharge  relation  affected  by  ice  for  short  periods. 

Divs^iONS. — ^No  court  decrees  for  diversion  above  station. 

Regulation  . — ^None. 

Accuracy. — Stage-discharge  relation  slightly  shifting;  affected  by  ice  during  winter. 
Rating  curve  used  October  1  to  December  31  well  defined  between  15  and  300 
second-feet;  curve  used  April  16  to  September  30  well  defiend  between  10  and 
350  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table.    Records  good. 

LMuxrge  measurements  of  SotUh  Boulder  Creek  near  Rollinevillef  Colo.,  during  the  year 

ending  Sept.  SO,  1917. 


Date. 

Mftdeby- 

Gase 

Di5. 
charge. 

Date. 

Made  by- 

Gage 
height. 

Qharge. 

Dec  39 

J.H.Eeep 

Ftei. 
00.92 
a  1.10 

7.5 

June  SO 
Aug.  17 

Robert  Follansbee 

8.  B.Sonld. 

Fmt. 
1.98 
1.22 

"%f 

Feb.  21 

do 

37.9 

•  Stage-dlsobarge  relation  affected  by  ioe. 

doStg  dieduxrge,  in  seeond-feet,  of  South  Boulder  Creek  near  RoUinevUley  Colo.,  for  the  year 

ending  Sept.  30,  1917. 


THlj. 

Oct. 

Nov. 

Dec. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

\ 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
15 

20 
25 
21 
20 
21 

19 
23 
21 
21 
21 

21 
21 
21 
21 
20 
20 

19 
19 
19 
19 
18 

17 
17 
16 
15 
16 

16 
14 
13 
14 
15 

16 
17 
17 
17 
17 

17 
15 
15 
14 
14 

14 
14 
14 
14 
13 

14 
13 
13 
14 
14 

14 
14 
14 
14 
14 

14 

14 
14 
13 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
12 
12 
12 

ii' 

17 
17 
23 
17 
20 

23 
32 
34 
41 
34 

37 
32 
31 
31 
31 

31 
31 
28 
22 
23 

25 
23 
23 
23 
23 

82 
41 
61 
122 
170 

222 
260 
280 
222 
188 

138 
115 
115 
115 
118 

115 
102 
102 
105 
105 
106 

105 
102 
109 
170 
170 

166 
170 
170 
300 
320 

300 
320 
320 
320 
360 

360 
400 
360 
340 
360 

360 
400 
400 
380 
340 

320 
300 
300 
300 
300 

300 
260 
240 
240 
222 

222 
205 
206 
222 
222 

222 
188 
166 
156 
135 

122 
115 
115 
115 
115 

122 
115 
102 
118 
116 

212 
206 
115 
128 
118 
102 

90 
72 
63 
63 
44 

44 

41 
36 
32 
31 

34 

32 
32 
32 
36 

36 
41 
32 
31 
31 

31 
28 
27 
27 
t2 

22 
22 
22 
23 
23 
22 

22 

2      

22 

1 

22 

i             

17 

5       

18 

«         

13 

7 

13 

g       

13 

9 

14 

10     

14 

u 

14 

12 

14* 

13 

14 

14 

14 

15 

14 

16 

14 

17         

14 

Ig 

13 

19...       

13 

30 ; 

13 

21 

10 

22  ..      

10 

23.          

10 

24 

10 

25...       

10 

28 

13 

27  .        

10 

28 

10 

29...        

g 

30 

6 

31...      

^  9  relation  affected  by  ice  Nov.  8-16,  Dec.  29-31;  discharge  based  on  temperature 

bt  record,  olacharge  measurements,  and  observer's  notes. 
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Monthly  (Hsdusrge  of  South  Boulder  Ontk  ntar  RoUinmUe^  Colo.^for  the  yecar  ennKngSepL 

30, 1917. 


Month. 

Diadittge  In  8eo(md4eet. 

RmHtftn 

BBiiyltimiH^ 

Miwliitiiin, 

Metfi. 

•oe^ei. 

Ootober 

25 

19 

14* 

41 

280 

400 

300 

00 

22 

15 
U 
12 
10 
22 
102 
102 
22 
« 

10.0 
1&8 
13.7 
27.2 

n.2 

287 

100 
30.2 
13.2 

1,170 

Novembor 

M) 

December 

812 

Aprill5-30 

80 

May 

&100 
17,100 

June  

July 

10^400 

Aupist. 

a,so 

^m 

Bia  TH0MP80V  O&SXK  HXAB  DRAKE.  COLO. 

Location.— In  sec.  2,  T.  5  N.,  R.  71  W.,  at  highway  bridge  No.  7  in  Big  Thompeon 

Canyon,  200  yards  below  Loveland  dam  and  H  miles  east  of  Drake,  in  Larimer 

County.    Nearest  tributary,  North  Fork,  enters  at  Drake. 
Drainage  area. — 274  square  miles  (measured  on  topogra{^c  map). 
Records.— September  18-30, 1917. 

Gaoe. — Briftol  pressure  gage  attached  to  left  bridge  abutment. 
DiscHARQK  MEASUREMENTS. — Made  from  single-span  bridge. 
Channel  and  control. — Channel  is  pool  in  which  several  feet  of  silt  are  deposited 

and  scoured  out;  control  50  feet  downstream  at  rapids  of  compact  gravel;  pnc- 

tically  permanent  during  1917.    Banks  not  subject  to  overflow. 
Ice. — Stage-dischaige  relation  seriously  affected  by  ice.    Winter  measurements  made 

at  section  half  a  mile  upstream. 
Diversions. — Court  decrees  for  diversion  of  23  second-feet  from  river  above  statkm 

and  2,277  second-feet  below,  also  decrees  for  storage  of  81,000  acre-feet  below 

station. 
Regulation. — ^Alternate  melting  and  freezing  of  mountain  snows  during  spring  cat^ee 

diurnal  fluctuation.    No  artificial  regulation. 
Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 

winter.    Rating  curve  well  defined  between  25  and  650  second-feet.    Water-etage 

recorder  gave  satisfactory  results.    Daily  discharge  ascertained  by  applying  to 

the  rating  table  mean  daily  gage  height  determined  by  inspecting  gage-height 

graph.    Recoids  good. 
Cooperation. — Field  data  furnished  by  city  of  Loveland.    Discharge  measurement 

also  made  by  United  States  Geological  Survey* 

Discharge  measurements  of  Big  Thompson  Creek  near  Drake^Colo.,  during  the  year  en^ 

Sept.  SO,  1917. 


Date. 

Made  by- 
Hodges  and  Bice 

h^^t. 

Dte- 
charge. 

Date. 

Madeby- 

bdS^ 

Dis. 
chiixe. 

Feb.  20 

Inchet. 

25.5 
22.4 
26.1 

Apr.  21 

Jifly  24 

Aug.  18 

30 

E.B.Bioe 

Iitekes, 
17 
35 
25 
21.5 

^.^^ 

26 

K.  S.  Bice 

do 

Otf 

Mar.    9 

do 

do 

3M 

23 

do 

do 

n% 
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'  DmfydiKAarge,  in  Mee&nd'feet,  of  Big  Thompson  Creek  near  Drake,  Colo,  y  far  the  period 

Sept.  28-30,  1917. 


SiptlS 

106 
98 
03 
80 
85 

Sept.  23 

80 
80 
80 
80 

Sept.  27.  . 

76 

19 

24.:;:.:::::::::::: 

^    » 

72 

» 

25 

29. 

61 

21 

26 

30. 

61 

22 

KANSAS  BIVBB  BASIN. 
BSPTTBLIOAH  &ZVS&  AT  WAKBTIBLD,  KAHS. 

LocAHON.— In  NE.  \  sec.  6,  T.  10  S.,  R.  4  E.,  at  highway  bridge  1,000  feet  north  of 

Union  Pacific  Railroad  station  at  Wakefield,  Clay  Ounty. 
Drai;kaqb  area. — Not  determined. 
Records  available. — June  21  to  September  30,  1917. 
CrAOE. — Chain  gage  bolted  to  upstream  guard  timber  of  highway  bridge  in  center  of 

middle  span. 
Discharge  meaburembnts.— Made  from  downstream  side  of  highway  bridge  or  by 

wading. 
Channel  and  control. — ^Bed  is  sandy  and  shifting.    The  river  is  confined  within 

fairiy  hifi^  banks  that  are  fairly  dean  of  vegetation.    At  high  water  the  river 

overflows  on  left  bank  and  spreads  out  over  entire  valley  floor  a  distance  of  from 

2  to  3  miles  in  width.    The  right  bank  is  high  and  is  not  overflowed  at  the  gage. 
ExTRKMBS  OF  STAGE. — Maximum  stage  recorded  during  the  period,  3.4  feet  on  June 

21, 1917;  minimuTn  stage,  1.65  feet  on  September  12  and  17,  1917. 
During  the  flood  of  June,  1915,  the  river  rose  to  within  a  few  feet  of  the  bridge 

floor,  which  is  approximately  gage  height,  22|  feet,  and  flooded  out  the  entire 

valley.    Flood  stage  occurs  at  12  feet  gage  height. 
Ice. — Stage-dischaige  relation  affected  by  ice. 

Regulation.— Flow  is  affected  by  regulation  by  a  dam  at  Clay  Center. 
AocTTRACT. — Gage  heights  are  means  of  two  daily  readings. 
Data  inadequate  for  determination  of  discharge. 

Diadutrge  measurements  of  Repvhlican  River  at  Wakefield,  Kans.,  during  the  year  ending 

Sept,  SO,  1917. 


(MadebyR.C.  RI06.] 

Date. 

be^t. 

Dis- 
charge. 

June  21          

Feet. 
3.38 
2.04 
1.78 

See.-ft. 
750 

Jul  y  20  *  .  V. : 

84 

Sept.  5         

66 
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Daily  gaffe  height,  in  feet,  of  Republican  River  at  Wahefieldf  Kane,  j  for  the  pear  ending 

Sept.  SO,  1917, 


[8.  R.  Winscr,  obeerrer.] 

Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept 

1 

3.0 

2.9 

2.9 

2.85 

2.85 

2.75 

2.8 

2.7 

2.7 

2.65 

2.6 

2.5 

2.65 

2.5 

2.4 

2.0 
1.95 
1.9 
1.8 
2.35 

2.15 

2.85 

3.05 

2.8 

3.05 

3.5 

2.7 

2.55 

2.4 

2.45 

2.1 

2.15 

1.85 

1.95 

1.9 

1.95 

1.95' 

1.95 

2.0 

1.7 

1.85 

1.6^ 

1.8 

1.85 

1.8 

16 

2.45 

2.5 

2.45 

2.4 

2.4 

2.35 

2.3 

2.3 

2.25 

2.3 

2.3 

2.2 

2.3 

2.35 

1.9 

2.05 

2.4 

2.2 
2.1 
2.05 
2.35 

2.2 

2.25 

2.3 

2.3 

2.15 

2.2 

2.2 
2.15 
2.  IS 
2.05 
2.0 

L7S 

2,    .    ., 

17 

1.6S 

3 

18 

1.83 

4 

iP 

1.7S 

5 

20 

1.95 

6 

(21 

34 

3.3 

3.3 

3.25 

3.2 

3.1 

3.1 

3.05 

3.05 

3.1 

2.6S 

7 

22 

2.5 

8 

23 

2.4 

9. 

24 

2.6 

10 

1  S                        . 

2-65 

11 

I« 

2.65 

12 

27 

2.7 

13 

28 

2.75 

14 

29 

4-0 

15 

30 

3.6 

31 

KAV8A8  BIVBB  AT  OGDEN,  KAHS. 

Location.— -In  SE.  }  sec.  12,  T.  11  S.,  R.  6  E.,  at  highway  bridge  thiee^lourtbs  of  a 
mile  southeast  of  Ogden,  Riley  County,  Kans.  Sevenmile  Creek  enters  Irom 
north  a  quarter  of  a  mile  upstream;  Clark  Creek  enters  from  south  2  miles  up- 
stream. Smoky  Hill  and  Republican  rivers  unite  near  Junction  City,  6  miles 
by  direct  line  (10  miles  by  river)  upstream,  to  form  Kansas  River.  Camp 
Funston  is  at  Ogden  Flats,  along  Kansas  River  1)  miles  upstream. 

Drainage  area. — Not  determined. 

Records  available. — June  19  to  September  30,  1917. 

Gaob. — Chain  gage  bolted  to  upstream  landrail  of  highway  bridge  in  center  of 
span  next  to  right  bank;  read  by  Arthur  Estes. 

Discharge  measurements. — Made  from  downstream  side  of  bridge  or  by  wading. 

Channel  and  control. — Bed  composed  of  sand;  control  shifting.  Stone  jetty  on 
right  bank  about  50  feet  downstream  from  bridge  partially  controls  flow  at  low 
water.  There  are  old  bridge  members  in  channel  below  bridge,  which  are  the 
remains  of  an  old  bridge  that  was  washed  out. 

Extremes  op  stage. — Maximum  stage  recorded  during  period,  9.7  feet  on  August 
17,  1917 ;  minimum  stage,  3.8  feet  on  August  2,  1917.  Flood  stage  occurs  at  about 
21  feet. 

Ice. — Discharge  affected  by  ice. 

Regulation. — Flow  affected  somewhat  by  mill  and  power  regulation  on  the  inbuta- 
ries  of  Kansas  River. 

Accuracy. — Gage  heights  are  means  of  two  daily  readings. 

Data  inadequate  for  determination  of  discharge. 

Discharge  measurements  of  Kansas  River  at  Ogden,  Kans.,  during  the  year  ending  SepL 

SO,  1917. 


[Made  by  R.  C.  Rice.] 

Date. 

hS^t. 

Dis- 
charge. 

June  19 

Fea. 
6.34 
4.23 
5.13 

354 

JuJv25 

Sept.  3 !... 

780 
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DtSggage  height,  infeety  ofKanmu  River  ol  Ogden,  Kam,,fcT  the  year  ending  Sept.  SO, 

1927. 


I>v. 

June. 

July. 

Aug. 

Sept. 

I>ay. 

June. 

July. 

Aug. 

Sept. 

1 

5.45 

5.4 

6.4 

5.0 

5.15 

5.15 

5.0 

5.1 

4.05 

5.1 

4.0 
4.8 
4.6 
4.65 

4.0 
3.8 
4.0 
4.1 
4.05 

4.1 

5.1 

5.3 

6.05 

5.9 

6.05 

7.16 

6.6 

5.05 

6.9 

5.45 

5.3 

5.2 

6.16 

6.2 

5.15 

4.7 

4.55 

4.8 
4.9 

4.55 

4.76 
4.65 
4.65 

4.5 

16.     . 

4.7 

4.5 

4.6 

4.75 

4.6 

4.45 

4.4 

4.4 

4.35 
4.45 

4.4 

436 
4.35 
4.2 
3.9 
4.05 

9.16 

9.7 

9.2 

8.85 

9.Q 

8.6 
7.7 
7.0 
7.06 
6.5 

6.1 
6.6 
6.5 
6.1 
5.8 
6.66 

4.4 

4.5 

2 

17 

3 

18 

4.46 

4 

19. 

6.85 
6.8 

6.15 

6.6 

5.95 

5.9 

6.7 

5.65 

6.6 

5.6 

5.55 

5.35 

4.55 

1 

20 

4.45 

i 

21 

4.8 

7 

22. 

4.7 

S 

23 

4.75 

f 

24 

4.95 

]fi 

25 

4.85 

U 

26 

5.7 

Q 

27 

6.35 

0 

28 

5.15 

14 

29 

5.1 

U 

30          

5.95 

31 

XATffBAB  BITER  AT  TOPXXA,  KAHS. 

Location.— At  Chicago,  Rock  Island  &  Pacific  Railroad  bridge  2,100  feet  upstream 
fzom  Melan  arch  highway  bridge,  at  Topeka,  Shawnee  Oimty.     Soldier  Greek 
enters  about  1)  miles  downstream. 
i  Drainaob  area. — Not  determined. 

Beoordb  available.— April  24  to  August  31, 1904,  and  June  12  to  September  30, 1917. 

(xAos. — Chain  gage  bolted  to  floor  beam  of  second  span  of  railroad  bridge,  235  feet  out 
from  right  abutment  on  the  downstream  side;  read  by  T.  H.  Beeeon.  Gage  set 
to  read  the  same  as  the  United  States  Weather  Bureau  chain  gage  on  Melan  arch 
Imdge  on  June  12, 1917,  when  the  stage  there  read  9.1  feet,  at  1.40  p.  m.  In  1904 
a  station  was  maintained  at  this  point  for  flood  observations.  A  staff  gage  was 
painted  on  one  of  the  piers  of  the  railroad  bridge  at  an  arbitrary  datum. 

DismAROB  MEA8UBEMENT8. — BfCado  from  downstream  side  of  railroad  bridge. 

Channel  and  control. — ^Bed  composed  of  sand  and  silt;  the  Melan  arch  bridge  and 
old  bridge  piles  and  riprapping  imder  and  upstream  from  it  act  as  an  artificial 
control  for  the  stage-discharge  relation.  Banks  are  levied  upstream  and  down- 
stream so  that  the  stream  is  confined  for  all  stages. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  period,  9.4  feet  on 
June  12, 1917  (discharge,  12,400  second-feet);  minimnni  stage,  4.3  feet  on  August 
4  and  5,  1917  (discharge,  1,010  second-feet). 

Ice.— Dischaige  affected  by  ice.  Flow  from  outfall  sewers  entering  Kansas  River 
500  feet  upstream  from  the  Melan  arch  bridge  usually  keeps  the  main  channel 
open  at  that  point. 

Reoulation. — None,  except  slight  effect  of  power  regulation  on  tributaries  upstream. 

AocuRACT. — Stage-dischaige  relation  not  permanent.  Rating  curves  used  June  12 
to  September  9  and  September  10-30  fairly  well  defined.  Gage  read  to  half- 
tenths  twice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.    Records  good. 

IHteharge  meaeurements  of  Kansas  River  at  Topeka^  Kane,,  during  the  year  ending  Sept. 

SO^  1917, 
[Made  by  R.  C.  Rice.) 


Date. 

Oaee 
hei^t. 

Dis. 
charge. 

JonelS 

Feet. 
9.53 
6.07 
7.21 

Sec-ft. 

12,  goo 

3B 

3.060 

Auk.  17  

5,390 
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Dotty  gage  height,  in  feet,  of  Kanaoa  River  at  Tbpeia,  JTon*.,  /or  the  year  ending  8^.  SO, 

1917. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Au«. 

Sept 

1          .^ 

5.8 
6.8 
5.9 
6.8 
5.75 

6.6 
6.6 
6.65 
6.6 
6.3 

6.3 

6.3 

6.25 

6.15 

6.1 

4.46 
4.6 
4.4 
4.3 
4.3 

4.36 
4.4 

6.8 

6.16 

6.9 

6.2 

6.46 

6.7 

7.0 

8.0 

6.35 

6.3 

5.15 

5.0 

4.85 

4.75 

4.8 

4.8 

4.8 

7.45 

6.55 
6.1    , 
5.65 
6.35 
6.1 

16..   .  . 

7.6 
7.1 
7.0 
6.8 
6.65 

6.5 
6.4 
6.S 
6.2 
6.1 

6.1 
6  0 
6.0 
5.9 
5.85 

6-05 

6-0 

6.0 

4.9 

4.86 

4.0 

4.8 
4-8 
4.7 
4.05 

6,0 
4.85 
4-7 
4-5 
4.45 
4.55 

6.86 
7.2 
8.35 
6.9 
7.65 

7.65 
7.75 
7.2 
6.5 
0.4 

6.4 
6.1 
6.9 
5.9 
58 
5-5 

5w0 

2 

17 

4.95 

3 

18 

4-8 

4....:::.:::.;.. 

19 

4.8 

6 i     

20 

4.8 

6 

21 

4.6 

7 

22 

4.5S 

8 

23 

4.7 

9 

24 

4.9 

10 

25 

4.8 

11 

26-- 

&25 

12 

9.4 
9.4 
8.75 
7.75 

27 

5.2 

18 

28 

5.35 

u 

29 

4.95 

15 

30 

4  85 

31 

Daily  discharge,  in  second-feet,  of  Kansas  River  at  Topeka,  Kans,,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


June. 


1 

2 

3 

4.-:-::::::::::::'::::: 

5 

6 

7 

8 

9 

10 

11 

12 

12,400 
12,400 
10,200 
6,970 

13 

14 

16 

July. 


2,710 
2,710 
2,860 
2,710 
2.640 

2,430 
2,430 
2,  SCO 
2,300 
2,050 

2,060 
2,050 
1,990 
1,870 
1,810 


Aug. 


Sept. 


1,130 

2,110 

1,170 

2,050 

1,090 

1,870 

1,010 

1,690 

1,010 

1,520  1 

1,050 

1,420 

1,090 

1,470 

2,710 

1,470 

3,260 

1,470  1 

2,850 

6,390 

8,350 

4,410 

3,800 

3,660 

4,290 

2,980 

4,950 

2,660 

7,740 

2,220 

Day. 


16 

17 

6,240 
5,430 
4,950 
4,510 
4,190 

3,890 
3,710 
3,510 
3.350 

18 

19 

20 

21 

22 

23 

24 

25 

3.170 

3,170 
3,010 
3,010 

26 

27 

28 

29 

2,860 
2,780 

30 

31 

June. 


July.      Aug. 


1,750 
1,690 
1,600 
1,580 
1,620 

1,680 
1,470 
1,470 
1,M0 
1,640 

1,690 
1,520 
1,360 
1,170 
1,130 
1,220 


4,630 
6.430 
8,860 
4,730 
6,670 

6,670 
6,970 
6,430 
8,800 
3,710 

3,710 
3,170 
2,850 
2,850 
2,710 
2,300 


Sept. 


2,100 
2.0«0 
1,860 
1,860 
1,8S0 

1.640 
1,590 
1.750 
1,980 
1.860 

2.430 
2,350 
1,560 
2,010 
1,990 


Monthly  discharge  of  Kansas  River  at  Topeka,  Kans.,  for  the  year  ending  Sept,  SO,  1917, 


Month. 


Dischai^  in  aeoond-fBet. 


Mftxtmum.  liininnun.     MevL 


Run-off  in 
acre-fret. 


June  12-30. 

July 

August 

September 


12,400 
2,850 
8,860 
6,390 


2,780 
1,130 
1,010 
1,470 


6^250 
1,900 
3.710 
2,240 


198,000 
117,000 
238,000 
133,000 
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SJJMUUI  mXTMR  AT  BOVHZ&  SPKirr^S,  SAV8. 

Location.— In  NW. }  sec.  32,  T.  11 S.,  R.  23  E.,  at  highway  bridge  at  Bonner  Springe, 
Wyandotte  County.  Wolf  Creek  enters  from  north  just  above  Atchison,  Topeka 
&  Santa  Fe  Railway  bridge,  half  a  mile  upstream.  Station  is  18  miles  by  river 
above  Kansas  City,  Mo.,  and  above  backwater  influence  of  Missouri  River. 

Drainaob  area. — ^Not  determined. 

Records  available. — July  8  to  September  30,  1917. 

Gaoe. — Chain  gage  bolted  to  upstream  landrail  of  highway  bridge  in  center  of 
second  span  from  left  bank;  read  by  M.  E.  Kenton. 

Discharge  measurement.— Made  from  downstream  side  of  highway  bridge. 

Channel  and  control. — ^Bed  composed  of  sand  and  gravel;  control  shifts  at  hig^ 
water.  Ri^t  bank  subject  to  overflow  at  high  stages;  left  bank  high  and  fairly 
steep. 

Extremes  of  stage. — Mayimum  stage  recorded  during  the  period,  7.0  feet  on 
August  16,  1917;  minimum  stage,  3.95  feet  on  September  23  and  24,  1917. 

Ice.— Stage-discharge  relation  affected  by  ice. 

Regulation. — ^Flow  affected  somewhat  by  mill  operation  at  Lawrence. 

Accuracy. — Gage  heights  are  means  of  two  daily  readings. 

Data  inadequate  for  determination  of  discharge. 

The  following  measurement  was  made  by  R.  C.  Rice: 

July  8,  1917:  Gage  height,  4.90  feet;  discharge,  2,480  second-feet. 

Daily  gagt  heighty  in  feet,  ofKaruas  River  at  Bonner  Springs^  Kaiu.jfcT  the  year  ending 

Sept.  SO,  1917. 


Day. 

July. 

Aug. 

sept. 

Day. 

July.  ! 

4.75 
4.65 
4.65  1 
4.6 
4.6  1 

4.5  > 

4.5  1 
4.45  ' 
4.3  1 
4.35  1 

1 

Aug. 

6.55 

5.4 

5,5 

6.35 

6.7 

7.0 

6.05 

6.2 

6.95 

6.6 

Sept. 

5.8 
5.7 
5.2 
5.0 
4.7 

4.5 

4.35 

1.3 

4.15 

4.1 

Day. 

July. 

Aug. 

Sept. 

1 

4.15 
4.05 
4.0 
4.0 
4.05 

4.0 

4.05 

4.1 

5.0 

6.76 

4.76 
4.« 
4.6 
4.45 
4.3 

4.2 

4.15 
4.15 
4.7 
6.0 

11 

12 

13 

1  14 

1  16 

1  1« 

17 

IR. 

19 

20 

1 

21 

22 

23 

24 

25 

• 

26 

27 

28 

29 

30 

31 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 
4.4 
4.4 
4.3 
4.2 
4.2 

6.6 

6.5 

6.55 

6.1 

5.6 

6.45 

5.45 

5.1 

4.9 

4.9 

4.9 

4.1 

2. 

4.0 

3...... 

3.95 

4 

3.95 

5 

4.15 

c 

5.26 

7 

5.6 

8 

9 

10 

4.9 
4.9 
4.85 

5.0 
4.7 
4.5 
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MISC^nCiIaANBOIJS    MBAST7RBMBNTS. 

Measurements  of  the  flow  of  streams  in  the  Missouri  River  basin  at 
points  other  than  gaging  stations  are  recorded  in  the  following  table: 

Miscellaneoui  measuremenU  in  Mittcuri  River  drainage  btuin  dwing  <^  yetr  ending 

Sept.  SO,  1917. 


Date. 

Stream. 

Trfbat«rTio,or 
diverts  from—. 

Locality. 

heS^L 

Dto. 
chsi;^ 

Hay     0 

Big  Hole  RlTer 

Jefltoraoa  River.... 
Tenmile  Creek.... 

Two  Medicine 
River. 

Left  bank  of  Te- 
ton Rivera 

do. 

Divide,  Mont 

Ftet. 
4.54 

4.23 

t^^ 

Aug.  35 
18 

Ci^     ditch     (Helena, 
BirXcriek 

Jf  0066  'Creek  ranger  st^ 
tion,  Mont. 

Fischer^  ran<di,  near  Val- 
ier,  Mont. 

Crossing  of  iAAm^y  be- 
tween   Stranane    and 
Chouteau,  Mont. 

do.« 

^12 
64 

June  33 

Eldorado  ditch 

9 

33 

Monkman  dit4?h 

L8 

32 

Farmer's  ditch , .    . 

do 

do 

n« 

33 

Cashman  ditch 

Burton  ditch 

do 

do 

.    ..do .. 

7.0 

32 

do, 

M 

Oct.   34 

Dogtooth  Creek... . 

Cannonban  River. 
do 

Sec  4,  T.  184  Nm  R.  83  W., 

X5 

May  33 

do 

at  Timmer,  N.  Dak.,  one- 
fourth  raUe  bekm  mouth 
of  Louise  Creek. 
do 

14.0 

July  30 

do 

do. 

do 

do 

bL8 

Aug.  27 

do 

do. 

^.9 

Oct.   33 

Oak  Creek 

Missouri  River.... 
do 

Sec.  27.  T.  20  Ny  R.  29  E.. 

at  Wakpala,  8.  Dak. 
do. 

5.9 

June  19 

.do 

• 

ftUO 

July  24 

Aug.  20 

24 

do 

do 

do, 

».2 

do 

Little  Missouri  River. . . . 

do 

do 

do. 

.0 

Highway  bridge  at  Mar- 

marth,  S.  Dak. 
Meeteetse,  Wyo 

£24.40 

1L8 

May  15 

Oreybull  River 

Big  Horn  River... 
do 

3.30       2.8S0 

June  24 

do 

do, 

3.13       3.0ffi 

July  19 

Clear  Creek 

Powder  River 

....do 

Above   Piney   Creek  at 

UcrosB,  Wyo. 
Clearmont,  w  yo 

75 

18 

.  ..do 

3.0 

64 

24 

do 

do 

do.....'...r 

91 

June  15 

Can^  Creek 

North  Platte  River. 

do 

do 

Mouth,  sec  11,  T.  11  N., 

R.  80  W.,  Colo. 
Mouth,  sec  25,  T.  12  N., 

R.  80  W..  Colo. 
8ec.28,T.17N.,R.83W., 

Wya 
Sec.31,T.16N.,R.84W., 

Wyo. 

•  50 

15 

Threemile  Creek. 

Cedar  Creek 

•  6 

Oct.   24 

S4 

24 

South  Spring 

do 

16 

u 

North  Platte  River 

Bear  Creek 

Platte  River 

South  Platte  River 

3.10 

1,1» 

30 

Morrison,  Colo 

» 

a  Canals  divert  from  Teton  River  and  head  on  north  bank  between  Strabane  and  Chouteau;  csnsls 
Jisted  in  downstream  order,  beginning  at  Strabane. 
(>  Estimated. 
c  Distance  from  reference  point  to  water  surface. 
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A. 

P»ge. 
Aoeonoy  of  data  and  results  of  compoutioii, 

dflgreesof. lO-U 

Acr»-lbot,  definition  of..., 8 

Agawam,  Moot.,  Muddy  Creek  near 61-4B 

Afency  ditch  near  Harlem,  Moot 90-91 

Alcova,  Wyo.,  Canyon  Creek  near 198-194 

Doweeeo  Creek  near 189 

Horse  Creek  near 193-193 

Sand  Creek  near 190 

Sweetwater  River  near 190-191 

Alzada,  Mont.,  Uttle  Missouri  River  near. .  147-148 

Appropriations,  reoord  of..... 7 

Arapahoe,  Wyo.,Litt]e  Wind  River  above.  11(^120 

Pope  Agie  River  below U«-117 

ArUngton,  Wyo.,  Deep  Creek  near 18fr-186 

Rock  Creek  near 188-186 

Arvada,Wya,  Clear  Creek  near 143-144 

Powder  River  near 140-141 

Angnsta,  Mont.,  North  Fork  of  Sun  River 

near 27-39 

South  Fork  of  Bun  River  at 32-34 

WUlow  Creek-near 31-32 

AnthorixatioQofwark..*, 7 

B. 

Badger  Creek  near  Family,  Mont 38-89 

Baldwin,  Q.  C,  and  assistants,  work  of 13 

Barratts,  Mont.,  Beaverhead  River  at 15-16 

Bates  Creek  near  Casper,  Wyo 194 

Battle  Creek  at  international  boundary 83-84 

near  Chinook,  Mont 84-66 

Bear  Creek  at  Morrison,  Colo ,.     238 

Beaver  Creek  near  Malta,  Mont 93-04 

Beaverhead  River  at  Barratts,  Mont 15-16 

Belle  Fourche  River  near  Belle  Fourdie,  S. 

Dak 160-161 

Big  Bend,  S.  Dak.,  Rapid  Creek  at 157-160 

Big  Creek  near  Big  Creek,  Wyo 176-177 

Big  Hole  River  at  Divide,  Mont 238 

Big  Horn  River  at  Thermopolis,  Wyo 112-114 

near  Hardin,  Mont 114-116 

Big  Muddy  Creek  near  Culbertson,  Mont . . .  99-100 

Big  Thompson  Creek  near  Drake,  Colo 232-233 

Big  Timber  Creek  near  Big  Timber,  Mont .  105-106 

Birch  Creek  at  Robare,  Mont 45-47 

near  Dupuyer,  Mont 39-45 

near  Valier,  Mont 238 

BlackleafCreek  near  Bynum,  Mont 62-64 

Bonanxa,  Wyo.,  No  Wood  Creek  at 122-123 

Palntrock  Creek  near 125-126 

Boaner  Springs,  Kans.,  Kansas  River  at 237 

Boxelder  Crpek  near  Careyhurst,  Wyo. ....  195-196 

Broncho,  N.  Dak.,  Knife  River  near 148-160 

BaHalo,  Wyo.,  Clear  Creek  near 141-143 

Burtoo  ditch  near  Strabane,  Mont 238 

Bynum,  Mont.,  Blaokleaf  Creek  near 62-64 

Muddy  Creek  near 50-61 


C. 

Page. 

Camp  Creek,  Colo.,  at  month 238 

Cannonball  River  near  Stevenson,  N.  Dak.  151-153 
Canyon  Creek,  Mont.,  Little  Prickly  Pear 

Crseknear 26-27 

Canjron  Greek  near  Aloova,  Wyo 198-194 

Careyhurst,  Wyo.,  Boxelder  Creek  near. . .  196-196 

Cameyvllle,  Wyo.,  Tongue  River  at 139-140 

Cashnum  ditdi  near  Strabane,  Mont 238 

Casper,  W3ra,  Bates  Creak  near 1 

North  Platte  River  near 172 

Cedar  Cieek  in  see.  28,  T.  17  N.,  R.  83  W., 

Wyo 238 

CheyenneRivernearHotSprings,  S.  Dak.  156-157 
Cheyenne  River  basin,  gitfing-station  records 

in 156-161 

Chinook,  Moot.,  Battle  Creek  near 84-86 

Cook  canal  near 86-87 

Fort  Belknap  canal  near 80-81 

Mathesoo  canal  near 87 

Paradise  canal  near 88-89 

Chouteau,  Mont.,  Deep  Creek  near 56-58 

Spring  Creek  near 55-56 

Teton  River  near 52-53 

Willow  Creek  near 58-69 

See  alto  Strabane,  Mont. 

Chugwater  Creek  at  Chugwater,  Wyo 214-215 

Clear  Creek  at  Clearmoot,  Wyo 238 

atUcross,  Wyo 238 

near  Arvada,  Wyo. 148-144 

near  Buffalo,  Wyo 141-143 

near  0<dden,  Colo 225-227 

Clearmont,  Wyo.,  Clear  Creek  at 238 

Cobum,  Mont.,  Pryor  Creek  at 109-111 

Control,  definition  of 8 

Cook  canal  near  Chinook,  Mont 86-87 

Cooperation,  record  of 11-12 

Corwin  Spring?,  Mont.,  Yellowstone  River 

at 102-103 

Cottonwood  Creek  near  Wendover,  Wyo..  196-190 
Crow  Agency,  Mont.,  Little  Horn  River 

near 136-137 

Culbertson,  Mont.,  Big  Muddy  Creek  near..  99-100 

Current  meters.  Price,  plate  showing 8 

Cut  Bank  Creek  at  Cut  Bank,  Mont 49-50 

D. 

DeepCreeknear  Arlington,  Wyo 185-186 

near  Chouteau ,  M  on t 56-^ 

Deer  Creek  at  Olenrock,  Wyo 195 

Definition  of  terms  ....*. 8 

Deweese  Creek  near  Alcova,  Wyo 189 

Divide,  Mont.,  Big  Hole  River  at 238 

Dogtooth  Creek  at  Timmer,  N.  Dak 238 

Drake,  Colo.,  Big  Thompson  Creek  near..  232-238 

Dupuyer,  Moot.,  Birch  Creek  near 39-45 

Dupuyer  Creek  near  Valier,  Mont 47-49 

239 
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INDEX. 


E. 

Page. 

Eastern  craning.  Moot.,  Milk  Riyer  at 70-73 

Eldorado  ditch  near  Strabane,  Mont 238 

Encampment  River  at  Encampment,  Wyo.    179- 

180 
Ezplanaticoofdata 9-10 

F. 

Family,  Mont.,  Badger  Creek  near %-30 

Two  Medicine  River  at M-^ 

Farmer's  ditch  near  Strabane,  Mont 238 

Fflmore,  Wyo.,  Little  Laramie  River  near.  300-211 

Flatwillow  Creek  near  Flat  willow,  Mont 66-fiS 

Follansbee,  Robert,  and  assistants,  work  of.       13 

Fort  Belknap  canal  near  Chinook,  Mont 80-81 

Fort  Benton,  Mont.,  Missouri  Rivar  at 17-18 

Fort  Laramie,  Wyo.,  Laramie  River  at 306-309 

FortShaw,  Mont.,  Smi  River  at 29-30 

French  Creek  near  French,  Wyo 177-179 

Frenrhman  River  at  International  boundary.  91-08 
Fries  water-stage  recorder,  {date  showing —        9 

O. 

Gaging  station,  typical,  plate  showing 8 

Geneva  Creek  at  Grant,  Colo 223-225 

Glendo,  Wya,  Horseshoe  Creek  near 196 

Glenrock,  Wya,  Deer  Creek  at 195 

Golden,  Cola,  Clear  Creek  near 225-227 

Grand  River  near  Wakpala,  S.  Dak 154-156 

North  Branch  of,  at  Haley,  N.  Dak...  153-154 
Grant,  Colo.,  Geneva  Creek  at 223-225 

North  Fork  of  South  Platte  River  at..  230-222 

Greybull  River  at  Meeteetae,  Wyo 238 

Gurley  printing  water-stage  recorder,  plate 

showing 9 

H. 

Haley,  N.  Dak.,  North  Branch  of  Grand 

River  at 16»-154 

Hardin,  Mont.,  Big  Horn  River  near 114-116 

Harlem,  Mont.,  agency  ditch  near go-91 

Harlem  canal  near  Zurich,  Mont 89-90 

Harlowton,  Mont.,  Musselshell  River  at —  64-65 

Havre,  Mont.,  Milk  River  at 73-74 

Heart  River  near  Richardton,  N.  Dak 150-151 

Helena,  Mont.,  dty  ditch  at  Moose  Creek 

ranger  station,  Mont 238 

Tenmile  Creek  near 22-24 

Hinsdale,  Mont.,  Rock  Creek  near 94-96 

Horse  Creek  near  Alcova,  Wyo 192-193 

near  La  Grange,  Wyo 315-217 

Horseshoe  Creek  near  Glendo,  Wyo 196 

Hot  Springs,  S.  Dak.,  Cheyenne  River  near.  156-157 
Hudson,  Wya,  Uttle  Popo  Agie  River  at. .  117-119 

1. 

Intake,  Mont.,  Yellowstone  River  at 103-105 

Interior,  8.  Dak.,  White  River  near 161-163 

International  boundary,  Battle  Creek  at 8a-«4 

Frenchman  River  at 91-93 

Lodge  Creek  at 81-82 

North  Fork  of  MUk  River  near 78-80 

South  Fork  of  Milk  River  near 68-70 

Ishawooa,  Wya,  Shoshone  River  near 139-131 


1. 

pm». 

Jack  Creek  near  Saratoga,  Wyo 180-183 

JefbrsoB,  Cola,  Tvryall  Creek  near 319-230 

Jrim,  Wya,  Laramie  River  near 199-301 

K. 

Kansas  River  at  Bonner  Springs,  Kans 337 

atOgden,Ejm8 23i-S35 

at  Topeka,  Ejms 235-336 

Bjmsas  Rher  basin,  gaging  etation  records 

in 333-237 

Keamy,  Wya,  Piney  Creek  at 14S-146 

Knife  River  near  BroDobo,  N.  Dak 148-150 

U 

La    Bonte,    Wya,   Wagon    Homid   Craek 

near 196—197 

La  Bonte  Creek  near  La  Bonte,  Wyo 197 

La  Grange,  Wya,  HcTM  Creek  near 315-317 

Lamb,  W.  A.,  and  asristants,  work  of 13 

Laramie  River  at  Fort  Laramie,  Wyo aOB-aoo 

at  Two  Rivers ,  Wyo 304-906 

below  MoGin,  Wyo. 307-908 

near  Jelm,  Wyo 199-301 

near  Lookout,  Wyo 306-307 

and  Pioneer  oaaal  near  Woods,  Wyo. .  301-304 
little  Horn  River  near  Crow  Agency,  Mont.  13&-1S7 

near  Wyola,  Mont 1S4-13A 

little  Laramie  River  at  Two  Rivera,  Wyo .  211-213 

near  Fllmore,  Wyo 309-211 

Uttle  Missouri  RiveratMarmarth,  8.  Dak..     23ft 

near  Alsada,  Mont 147-148 

little  Popo  Agie  River  at  Hudaon,  Wyo...  117-119 
little   Prickly   Pear  Greek,  near  Qanyon 

Creek,  Mont 36-37 

near  Marysville,  Mont M-35 

little  Wind  River  above  Arapahoe,  Wya.  119-iao 

Lodge  Creek  at  international  boundary 81-8a 

Lodgegrass  Creek  at  Lodgegrass,  Mont 1S7-130 

Lookout,  Wya,  Laramie  Rivar  near 906-307 

M. 

McGin,  Wya,  Laramie  River  below 207-30b 

McKinley,  Wya,  North  Platte  River  at...  179-173 

Madison  River  near  YeOowBtone,  Mont 19-90 

Malta,  Mont.,  Beaver  Creek  near 93-M 

Milk  Riverat 75-7« 

Marias  River  near  Shelby,  Mont 36^97 

Marias  River  basin,  gaging^tation  reoorda  in.  34-«4 
Marmarth,  S.  Dak.,  little  Miasouri  River  at.  9SS 
Maysville,  Mont.,  Uttle  Prickly  Pear  Creek 

near 34-25 

Matheson  canal  near  Chinook,  Mont sr 

Matheson  ranch,  near  Saratofa,  Wya,  Jack 

Creeknear 180-1R3 

Medicine  Bow  River  near  Medidne  Bow, 

Wyo 183-193 

Meeteetse,  Wya,  GreybuU  River  at 238 

Wood  River  near 196-128 

MeMlle,  Mont.,  Sweetgrasa  Creak  near 1O6-I09 

Milk  River  at  eastern  croadng,  Mont. 70-T2 

at  Havre,  Mont 79-74 

at  Malta,  Mont 75-3» 

near  Vandalim,  Mont 7&-^s 
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Page. 
MDk  RiTor,  North  Fork  of,  mar  iaUok^ 

tioiiAl  bouDdmry 78-a> 

Sooth    Fork    of,    near    Intematianal 

boundary 68-70 

Milk  RiTer  baiin,  gagln^etatloD  reoofds  in..  «M)7 

MisoBUmeous  measurements. 238 

Mioouri  River  at  Fort  Benton,  Mont 17-18 

gaging^tation  records  on 1^-18 

MoDlda,  Mont.,  Red  Rode  Creek  near 13-14 

MoQkman  ditch  near  Strabane,  Mont 238 

Moon  Oeek  ranker  station,  Mont,  dty  ditch 

at 238 

Hon1son,Cola,  Bear  Creek  at 238 

Muddy  Creek  near  Agawam,  Mont 61-02 

near  Bynmn,  Mont Afk61 

Maddy  Creek  near  Shirley,  Wyo .- 18^187 

Muaaelahell  River  at  Harlowton,  Mont 64-65 

MnsselsheU    River    basin,     gaging^tatioin 

reoordsin 64-61 

N. 

Nsshua,  Mont.,  Porcupine  Creek  at 96-07 

Nelson's  lanoh,  near  Dupuyer,  Mont.,  Birch 

Croekat 44-46 

North  Boulder  Creek  at  SUver  Lake,  Colo. .  227-230 
Northgste,  Colo.,  North  Platte  River  near.  166-167 
North    Laramie    River    near    Wheatland, 

Wyo 212-214 

North  Platte  River  at  McKinley,  Wyo....  172-173 

•at  and  above  Pathfinder,  Wyo 169-171,238 

at  Saratoga,  Wyo 167-160 

near  Casper,  Wyo 172 

near  Northgate,  Colo 166-167 

near  Whalen,  Wyo 173-176 

No  Wood  Creek  at  Bonanza,  Wyo 122-123 

O. 

Oak  Creek  at  Wakpala,  S.  Dak 233 

Ogden,  Kans.,  Kansas  River  at 234-235 

Owl  Creek  near  Thermopolis,  Wyo 120-122 

P. 

Paintrock  Creek  near  Bonanza,  Wyo 125-126 

Paradise  canal  near  Chinook,  Mont. 88-80 

Pathfinder,  Wyo.,  North  Platte  River  at 

andabove 160-171,238 

Sage  Creek  above 187-188 

Personnel,  record  oL 12-13 

Piney  Creek  at  Kearney,  Wyo 145-146 

atUcroes,Wyo 146-147 

Pioneer  Canal  near  Woods,  Wyo 201-204 

Platte  River  bashi,  gagixig-station  records 

In 166-233 

Point  of  xero  flow,  definition  of 8 

Poplar  River  near  Poplar,  Mont 07-00 

Pope  Afde  River  below  Arapahoe,  Wyo...  116-117 

Porcupine  Creek  at  Nashua,  Mont 06-^ 

Powder  River  near  Arvada,  Wyo.  140-141 

Price  current  meters,  plate  showing 8 

Prkddy   Pear  Creek  basin,  gaging-station 

records  in 21-24 

Pryor  Creek  at  Cobum,  Mont 100-111 
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Page. 
Rapid  Creek  at  Big  Bend,  S.  Dak.........  157-160 

Red  Rock  Creek  near  Monida,  Mont 13-14 

Republican  River  at  Wakefield,  Kans 233-234 

Richardton,  N.  Dak.,  Heart  River  near..  150-151 

Rice,  R.  C,  work  ot 13 

Rimini,  Mont.,  Tenmile  Creek  near 21-22 

Riverton,  Wyo.,  Wtad  River  at 111-113 

Robare,  Mont.,  Birch  Creek  at 45-47 

Rock  Creek  near  Arlington,  Wyo 183-186 

Rock  Creek  near  Hinsdale,  Mont 04-06 

RollinsvUle,  Colo.,    South    Boulder   Creek 

near 230-232 

Rottengrass  Creek  near  St.  Xavier,  Mont.  133-134 

Run-off  (depth  in  inches),  definition  of. 8 

S. 

Sage  Creek  above  Pathfinder,  Wyo 187-188 

St.  Xavier,  Mont.,  Rottengrass  Creek  near  133-134 

Soap  Creek  near 131-133 

Sand  Creek  near  Aloova,  Wyo 100 

Saratoga,  Wyo.,  Jack  Creek,  near 180-182 

North  Platte  River  at 167-160 

Scope  of  work 7-8 

Second-foot,  definition  ot 8 

Second-foot  per  square  mile,  definition  ol . . .        S 

Shelby,  Mont.,  Marias  River  near 36-67 

Shell  Creek  at  Shell,  Wyo 128-120 

Shirley,  Wyo.,  Muddy  Creek  near 186-187 

Shoshone  River  near  Ishawooa,  Wyo 120-131 

saverLake,Colo.,  North  BoulderCreek  at.  227-230 

Soap  Creek  near  St.  Xavier,  Mont 131-132 

South    Boulder   Creek   near   RoUinsville, 

Colo 230-233 

South  Platte  River  at  South  Platte,  Colo. .  217-218 

'North  Fork  of,  at  Grant,  Colo 220-222 

at  South  Platte,  Colo 222-223 

South  Spring  in  sec.  31,  T.  16  N.,  R.  84  W., 

Wyo 238 

Spring  Creek  near  Chouteau,  Mont 55-^ 

near  Strabane,  Mont 54-^ 

Stage-discharge  relation,  definition  ot 8 

Stevens   continuous    water-stage   recorder, 

plateshowing 0 

Stevenson,  N.  Dak.,  Cannonhall  Riverncar.  151-158 

Strabane,  Mont.,  Burton  ditch  near 238 

Cashman  ditch  near 238 

Eldorado  ditch  near 238 

Farmer's  ditch  near 238 

Monkman  ditch  near 238 

Spring  Creek  near 54-55 

Teton  Riverat 50.52 

Sun  River  basin,  gaging-station  records  in. . .  27-34 

Sweetgrass  Creek  above  Melville,  Mont 106-107 

below  Melville,  Mont 108-109 

Sweetwater  River  near  Aloova,  Wyo 190-in 

Swift  dam,  Mont.,  Birch  Creek  at 39^1 

Sun  River  at  Fort  Shaw,  Mont 20-30 

North  Fork  of,  near  Augusta,  Mont 27-20 

South  Fork  of,  at  Augusta,  Mont 32-34 

T. 

Tarryall  Creek  near  Jefferson,  Colo 210-220 

Tenmile  Creek  near  Helena,  Mont 22-24 
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Temnile  Creak  near  Rimini,  Mont 21-22 

Tensleep  Creek  near  Tensleep,  Wyo 123-125 

Tenns,  definitions  of. 8 

Teton  River  at  Strabane,  Mont 50-62 

near  Cbooteao,  Mont 52-53 

Thermopolis,  Wyo.,  Big  Horn  River  at ... .  112-114 

Owl  Creek  near 120-122 

Threemile  Creek,  Colo.,  at  mouth 238 

Timmer,  N.  Dak.,  Dogtooth  Creek  at 238 

Tongue  River  at  CameyvUle,  Wyo 13(^140 

Topeka,  Kans.,  Kansas  River  at 235-236 

Two  Medicine  River  at  Family,  Mont 34-36 

Two  Rivers,  Wyo.,  Laramie  River  at 204-206 

Little  Laramie  River  at 211-212 

U. 

Uoroes,  Wyo.,  Clear  Creek  at 238 

Piney  Creek  at 146-147 

V. 

Valier,  Mont.,  Birch  Creek  near 238 

Dupuyer  Creek  near 47-49 

Vandalia,  Mont,  MOk  River  near 76-78 

W. 
Wagon  Hoond  Creek  near  La  Bonte,  Wyo.  196-197 

WakefleM,  Kans.,  Republican  River  at 233-234 

WakpaU,S.  Dak.,  Oak  Creek  at 288 


P^e. 

WateMttgareconkn,  plate  showing 9 

Wcodover,  Wyo.,  Cottoowood  Creek  near. .  196-U9 
Weetovw,  8.  Dak.,  White  River  near 10-1S4 

South  Fork  of  White  Rivernear 164-166 

Whalen,  Wyo.,  North  Platte  River  near...  173-176 
Wheatland,  Wyo.,  North  Laramie  River 

near 21M14 

White  River,  near  Interior,  S.  Dak 161-163 

near  Westover,  B.  Dak. 163-164 

South  Fork  of,  near  Westover,  S.  Dak.  164-166 
Willow  Cnek  near  Augusta,  Moot 31-82 

near  Chouteau,  Mont 68^ 

Wfaid  River  at  Riverton.  Wyo Ul-lia 

Wood  River  near  Meeteetae,  Wyo 126-128 

Wyola,  Mont.,  Little  Horn  River  near 134-136 

Y. 

Yellowstone,  Mont.,  Madtwn  River  near. . . .  19-99 
YellowstoneRiveratCorwinSpringSyMont.  UO-lOt 

atIntake,Mont 103-106 

near  Canyon  Hotel,  Yellowstone  Na- 
tional Park,  Wyo 100-108 

Yellowstone    RIyer    basiq,    gaging-station 

reoordsin 100-147 

Z. 

Zurich,  Mont.,  Harlemcanalnear 89-90 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


INTBODTTCTION. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volume  of 
flow  of  streams  and  studies  of  the  conditions  affecting  that  flow,  but 
it  has  comprised  also  investigation  of  such  closely  allied  subjects  as 
irrigation,  water  storage,  water  powers,  imderground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  monographs,  bulletins,  professional  papers,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published 
annually  in  12  parts,  each  part  covering  an  area  whose  boimdaries 
coincide  with  natural  drainage  features  as  indicated  below: 

Part  I.  North  Atlantic  basins. 

II.  South  Atlantic  and  eastern  Gulf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St.  Lawrence  River  basin. 

V.  Upper  Mississippi  River  and  Hudscm  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  basin. 

XI.  Pacific  basins  in  Oalifomia. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

A,  Pacific  slope  basins  in  Washington  and  upper  Columbia  River  basin. 

B,  Snake  River  basin. 

C,  Lower  Columbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

HOW  aOVEBNKENT  REPORTS  MAY  BE  OBTAINED  OB  CONSULTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resoiurces  of 
the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 
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SUBFACE  WATER  SUPPLY,  1917,  PART  VI. 


2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Government  Printing  Office,  Washington,  D.  C, 
who  will  on  application  furnish  lists,  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  of  the  United  States. 

4.  Complete  sets  are  available  for  oonsoltation  in  the  local  office 
of  the  water-resources  branch  of  the  Greological  Survey,  as  follows: 

Boston,  MasB.,  2500  Oiistomhouse. 

Albany,  N.  Y.,  Room  704  Journal  Building. 

Harrisburg,  Pa.,  Care  of  Water  Supply  CommisBion. 

Aaheville,  N.  C,  32-35  Broadway. 

Chattanooga,  Tenn.,  Temple  Court  Building. 

MadiBon,  Wis.,  care  of  Railroad  Commission  of  Wisconsin. 

Chicago,  111.,  1404  Kimball  Building. 

Ames,  Iowa,  care  of  State  Highway  Commission. 

Topeka,  Kans.,  23  Federal  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denyer,  Colo.,  403  New  Post  Office  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Idaho  Falls,  Idaho,  228  Federal  Building. 

Tacoma,  Wasli.,  406  Federal  Building. 

Portland,  Oreg.,  606  Poet  Office  Building. 

San  Francisco,  Calif.,  328  Customhouse. 

JjOb  Angeles,  Calif.,  619  Federal  Building. 

Austin,  Tex.,  Capitol  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director,  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

STBEAM-FIiOW  BBPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,240  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  tabulated  below: 

Stream-flow  data  in  reports  of  the  United  States  Otological  Survey. 
[A- ADnual  Report;  B- Bulletin;  W-Watar-Supply  Paper.] 


Report. 

Character  of  data. 

Yw. 

10th  A,pt.2 

D«»sr»ririti  vft  f  nfonni^tion  c»niy- 

UthA,pt.2 

1884  to  Sept, 

lfl9a 
1 884  to  Jane  30, 

12thA,pt.2 

do 

13thA,  pt.  3 

Mean  discharge  in  second-feet 

1801. 
1884  to  Dec  SI, 

14th  A,  pt.  2 

Monthly  discharge  (long-time  records,  1871  to  1808) 

1802. 
1888toDeD.Sl, 

B131 

Descriptions,  measurements,  gage  heights,  and  ratings 

1801 
1803  and  ISOi 

16th  A,  pt.  2 

Descriptive  information  only."  .T. ..  .r. .* .4. 1 .. . 

B140..:. 

discharge  (also  many  data  covering  earlier  years). 

Gage  heights  (also  gage  heights  for  eariier  years) 

Descriptions,  measuremente,  ratings,  and  monthly  dlaoharge 

(also  similar  data  for  some  earlier  years). 
D^riptions,  mcMurements,  and  gage  heights,  eastern  Unitad 

States,  eastern  Mississippi  River,  and  Mheouri  River  abova 

Junction  with  Kansas. 

1805. 

Wll 

1806. 
lOOSandlSl 

1807. 

18th  A,  pt.  4 

W16 
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STRBAM-GA6IN0  STATIONS  AIH)  PUBLICATIONS.  •         V 

Stnam^flow  data  in  reports  of  the  United  Statu  Geological  iS^urvey— <]kmtinued. 


Bcport. 

Character  Of  data. 

Year. 

Wlft. 

slppf  River  below  JunotioD  of  H&souri  and  Platte,  and  west- 
em  United  States. 

(also  some  long-time  records). 

eastern  Mississippi  River,  and  Hissouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River,  and 

western  United  SUtes. 
Monthly  disobanre  (also  for  many  earlier  year? )  r  -  r  r-,-,,T,t,,r 

1897. 

19th  A,  pt.  4 

1807. 

W27 

18B8. 

W28 

18B8. 

20th  \.pt.4 

180& 

W85to39 

1909. 

2ln  A.  pt.  4. 

Montluy  discharge T.'^.T. ...."...'. .". 

1800. 

W47to62 

190a 

22d  A.Dt.4 

Monthly  discharge. . ....... r...T..... *!...'. .". 

lona 

WM.^  ... 

T>Mirrintinins.  mftMnraments.  ffaffo  hei£hts.  and  ratinsn 

1901. 

W75. 

Monthly  discharge 

1901. 

W82to85 

Complete  data      ^.r ^.^,,.,^^--,-^ 

1908. 

W97tol00 

1908. 

W  124  to  136 

do 

1904. 

Wl65tol78 

do 

190S. 

W201to214 

do 

190a. 

W241to252 

do 

1907-a 

W261  to273 

do 

1900. 

W281to203 

do 

i9ia 

W301  to312 

do 

1911.  ' 

W321to332 

do 

1912. 

W351  to3<12 

do 

1913. 

W381to394 

do 

1914. 

W401  to414 

do 

1916. 

W431  to  444 

....do 

1916. 

W45I  to4A4 

do 

1917. 

Note. — Ifo  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  records  at  most  of  the  stations,  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  regular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives  by  years  and  drainage  basins  the  num- 
bers of  the  papers  on  surface-water  supply  published  from  1899  to 
1917.  The  data  for  any'  particular  station  will  in  general  be  found 
in  the  reports  covering  the  years  during  which  the  station  was  main- 
tained. For  example,  data  from  1902  to  1917,  for  any  station  in  the 
area  covered  by  Part  III  are  published  in  Water-Supply  Papers  83, 
98,  128,  169,  205,  243,  263,  283,  303,  323,  353,  383,  403,  433,  and 
453,  which  contain  records  for  the  Ohio  River  basin  for  those  years. 
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STREAM-GAGING  STATIONS  AND  PUBLICATIONS.  Vn 

In  these  papers  and  in  the  following  lists  the  stations  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined 
by  measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream,  and  local  changes  in  name  and  lake  surface 
are  disregarded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in 
r^ular  order  from  source  to  mouth  follow,  the  streams  in  each 
tributary  basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are 
given  in  four  parts,  as  indicated  on  page  III,  and  the  records  for 
large  lakes  are  presented  in  order  of  streams  around  the  rim  of  the 
lake. 
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Part  VI.  MISSOURI  RIVER  BASIN. 

PBINOIPAL  STBEAMS. 

The  principal  streams  in  the  Missouri  River  basin  are  Red  Rock 
Creek  and  Beaverhead  and  Jeflferson  rivers,  which  may  be  considered 
a  continuous  river  forming  the  head  of  the  Missouri;  and,  below  the 
mouth  of  the  Jefferson,  Madison,  Gallatin,  Prickly  Pear,  Little 
Prickly  Pear,  Dearborn,  Sun,  Marias,  Judith,  Musselshell,  Milk, 
Yellowstone,  Muddy,  Little  Missouri,  Cheyenne,  Niobrara,  Platte 
(including  North  Platte  and  South  Platte),  Kansas,  Osage  (Marias 
des  Cygnes),  and  Gasconade  rivers.  These  streams  drain  whoDy  or 
in  part  the  States  of  Colorado,  Iowa,  Kansas,  Minnesota,  Missouri, 
Montana,  Nebraska,  North  Dakota,  South  Dakota,  and  Wyoming. 

In  addition  to  the  annotated  list  of  publications  relating  specifi- 
cally to  the  section,  these  pages  contain  a  similar  list  of  reports  that 
are  of  general  interest  in  many  sections  and  cover  a  wide  range  of 
hydrologic  subjects,  and  also  brief  references  to  reports  published  by 
State  and  other  organizations.     (See  p.  XXVIII.) 

aAaiNa  stations. 

NOTK.— Dash  after  a  date  indicates  that  station  was  being  maintained  September  80, 1917;  period  alUr 
a  date  indicates  disoontinuanoe.    Tributaries  are  shown  by  indention. 

Red  Kftck  Creek  (head  of  MiaBOuri  River)  above  Red  Rock  reservoir,  near  Monidt, 

Mont.,  1911;  1914-16. 
Red  Rock  Creek  below  Red  Rock  reservoir,  near  Monida,  Mont.,  1911- 
Red  Rock  Creek  at  Lima,  Mont.,  1907-1911.  . 

Red  Rock  Creek  at  Red  Rock,  Mont.,  1890. 

Beaverhead  River  (continuation  of  Red  Rock  Creek)  at  Barratts,  Mont.,  1907-    • 
Beaverhead  River  at  Dillon,  Mont.,  1907. 
Jefferson  River  (continuation  of  Red  Rock-Beaverhead  River)  near  Silverstar,  Mont, 

1910-1916. 
Jefferson  River  at  Sappington,  Mont.,  1894-1905. 
Missouri  River  at  Toeton,  Mont.,  1890;  1910-1910. 
Missouri  River  near  Tov^Tisend,  Mont.,  1891-1901;  1903-4. 
Missouri  River  at  Canyon  Ferry,  Mont.,  1889. 
Missouri  River  near  Craig,  Mont.,  1890-1892. 
Missouri  River  at  Cascade,  Mont.,  1902-1915. 
Missouri  River  at  Great  Falls,  Mont.,  1897-1905. 
Missouri  River  at  Fort  Benton,  Mont.,  1910- 
Missouri  River  near  Williston,  N.  Dak.,  1905-1907. 
Missouri  River  at  Mannhaven,  N.  Dak.,  1904. 
Missouri  River  at  Washburn,  N.  Dak.,  1905. 
Missouri  River  at  Bismarck,  N.  Dak.,  1904-5. 
Missouri  River  at  Kansas  City,  Mo.,  1905-6. 
vm 
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GAGING  STATIONS.  IX 

Iteonri  Biver  tributarieB: 

PMnmari  River  [Kuby  Greek]  near  Alder,  Mont.,  1911-1914. 
Bi^le  River  near  Dewey,  Mont.,  1910-1913. 
Big  pipestone  Creek  near  Wbiteball,  Mont.,  1910-11. 
Whitetail  Creek  near  Whitehall,  Mont.,  1911. 

Little  Whitetail  Creek  near  Whitehall,  Mont.,  1911. 
Boulder  River. 

Mufikrat  Creek  near  Boulder,  Mont.,  1912-1914. 
Gibbon  River  (head  of  Madison  River)  near  Yellowstone,  Mont.,  1913-1916. 
Madison  River  near  YellowBtone,  Mont.,  1913- 
Madison  River  near  Norris,  Mont.,  1897-1905;  1910. 
Madison  River  near  Red  Bluff,  Mont.,  1890-1894;  1897-1902. 
Madison  River  near  Three  Forks,  Mont.,  1893-1897. 
Gallatin  River  near  Salesville,  Mont.,  1895-1905;  1910-1913. 
Gallatin  River  near  Bozeman,  Mont.,  1889-1891. 
Gallatin  River  at  Logan,  Mont.,  1893-1905. 

Middle  Creek  near  Bozeman,  Mont.,  1895-96;  1898-1900;  1902-3. 
Crow  Creek  near  Townsend,  Mont.,  1912-13. 
Crow  Creek  near  Radersburg,  Mont,  1901. 
Deep  Creek  near  Townsend,  Mont.,  1910-1915. 
Prickly  Pear  Creek  near  Clancy,  Mont.,  1908-1916. 
Prickly  Pear  Creek  at  East  Helena,  Mont.,  1908-1913. 

Lump  Gulch  Creek  near  Clancy,  Mont.,  1908-1913. 

Tenmile  Creek  near  Rimini,  Mont.,  1915- 

Tenmile  Creek  near  Helena,  Mont.,  1908- 

Sevenmile  Creek  at  Birdseye,  Mont.,  1908-1913. 
Little  Prickly  Pear  Creek  near  Marysville,  Mont.,  1900-1911;  1913- 
Little  Prickly  Pear  Creek  near  Cayon  Creek,  Mont.,  1909-1911;  1913- 

Loet  Horse  Creek  near  Marysville,  Mont.,  1909-1911. 

Marsh  Creek  near  Marysville,  Mont.,  1909-1911. 

Deadman  Creek  near  Marysville,  Mont.,  1909-1911. 
Dearborn  River  near  Clemons,  Mont.,  1908-1911. 

Falls  Creek  near  Clemons,  Mont.,  1908-1911. 
Smith  River  at  Truly,  Mont.,  190&-1907. 
Sun  River,  North  Fork  of  North  Fork  (head  of  Sun  River),  near  Augusta,  Mont., 

1911-12. 
Sun  River,  North  Fork,  near  Augusta,*  Mont.,  1889-90;  1903- 
Sun  River  at  Fort  Shaw,  Mont.,  1912- 
Sun  River  at  Sun  River,  Mont.,  1905-1912. 
Sun  River  near  Great  Falls,  Mont.,  1897. 

South  Fork  of  North  Fork  of  Sun  River  near  Augusta,  Mont,,  1911-12. 

Floweree  Big  canal  near  Fort  Shaw,  Mont.,  1912. 

Willow  Creek  near  Augusta,  Mont.,  1905-1911;  1912- 

South  Fork  of  Sun  River  at  Augusta,  Mont.,  1904- 
Smith  Creek  near  Augusta,  Mont.,  1906-1912. 
Ford  Creek  near  Augusta,  Mont.,  1906-1912. 

Crown  Butte  canal  at  Riebling,  Mont.,  1912. 

Crown  Butte  canal  near  Simms,  Mont.,  1912. 

Sun  River  canal  kear  Sun  River,  Mont.,  1912. 

Sun  River  canal  at  Vaughn,  Mont.,  1912. 

1  Records  for  1889-90  published  at  Sun  River  above  Augusta,  Mont. 
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X  SUBFACE  WATER  SUPPLY,  1911,  PART  VI. 

MiflBouri  River  tributariee— Continued. 
Belt  Creek  near  Belt,  Mont.,  1905-6. 
Highvood  Creek  near  High  wood,  Mont.,  1905-6. 

Two  Medicine  River  (head  of  Marias  River)  near  Mid  vale,  Mont.,  1902-3. 
Two  Medicine  River  at  Family,  Mont.,  1907- 
Mariaa  River  near  Shelby,  Mont.,  190^1908;  1911-. 
Badger  Creek  near  Family,  Mont.,  1907- 
Birch  Creek  at  Swift  dam,  near  Dupuy^ ,  Mont.,  1913- 
Birch  Creek  near  Dupuyer,  Mont.,  1907- 
Birch  Creek  at  Nelson's  ranch,  near  Dupuyer,  Mont.,  1914- 
Birch  Creek  at  Hall's  ranch,  near  Dupuyer,  Mont.,  1913-1916. 
Birch  Creek  at  Robare,  Mont.,  1914- 

Dupuyer  Creek  at  Dupuyer,  Mont.,  1908-1912. 
Dupuyer  Creek  near  VaUer,  Mont.,  1912- 
Cut  Bank  Creek  at  Cut  Bank,  Mont.,  1905- 
Dry  Fork  of  Marias  River  near  Valier,  Mont.,  1911-1916. 
Teton  River  at  Strabane,  near  Belleview,  Mont.,  1904-1906;  1908- 
Teton  River  near  Chouteau,  Mont.,  1904-1906;  1913;  1915-  . 
Spring  Creek  near  Strabane,  Mont.,  1913;  1917- 
Spring  Creek  near  Chouteau,  Mont.,  1917- 

Deep  Creek  at  Frazier's  ranch,  near  Chouteau,  Mont.,  1912. 
Deep  Creek  near  Chouteau,  Mont.,  1911- 

Willow  Creek  near  Chouteau,  Mont.,  1912- 
Muddy  Creek  near  Bynum,  Mont.,  1912- 
Muddy  Creek  near  Agawam,  Mont.,  1917. 

Blackleaf  Creek  near  Bynum,  Mont.,  1912- 
Judith  River  near  Lewistown,  Mont.,  1910. 
Musselshell  River,  North  Fork  (head  of  Musselshell  River),  near  Delpine,  Mont, 

1909-1911. 
Musselshell  River,  North  Fork,  near  Martinsdale,  Mont.,  1907-1914. 
Musselshell  River  at  Harlowtown,  Mont.,  1907- 
Musselshell  River  at  Shawmut,  Mont.,  1902-1907. 
Musselshell  River  at  Lavina,  Mont.,  1906. 

Checkerboard  Creek  near  Delpine,  Mont.,  1909-1911;  1913-14. 
South  Fork  of  Musselshell  River  near  Martinsdale,  Mont.,  1907-1914. 
American  Fork  near  Harlowton,  Mont.,  1907-1911;  1913. 
Lebo  Creek  near  Harlowton,  Mont,  1907-1911;  1918. 
Boxelder  Creek: 

Flatwillow  Creek  near  Flatwillow,  Mont.,  1911- 
Milk  River,  South  Fork  (head  of  Milk  River),  near  international  boundary,  190&- 
Milk  River  at  eastern  crossing  [international  boundary],  1913- 
Milk  River  at  Havre,  Mont.,  1898- 
Milk  River  at  Chinook,  Mont.,  1897. 
Milk  River  at  Malta,  Mont.,  1902- 
Milk  River  at  Hinsdale,  Mont.,  1908-1914. 
Milk  River  near  Vandalia,  Mont.,  1915- 

North  Fork  of  Milk  River  near  Browning,  Mont.,  1911-12. 

North  Fork  of  Milk  River  near  international  boundary  .  [Kimball,  Alberto], 

1913-  0 

Fort  Belknap  canal  near  Chinook,  Mont.,  1903- 
^^nter-AnderBon  canal  near  Chinook,  Mont.,  1906;  1908. 
Lodge  Creek  at  international  boundary,  1917- 
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Miflsouii  River  tributariee — Continued. 
Milk  River  tributaries — Continued. 

Lodge  Creek*  at  Chinook,  Mont.,  1906-1908. 
Reser  ditch  near  Chinook,  Mont.,  1905-6. 
West  Fork  ditch  near  Chinook,  Mont.,  1905-6. 
Battle  Creek  at  international  boundary,  1917- 
Battle  Creek'  near  Qhinook,  Mont.,  1905- 
Cook  canal  near  Chinook,  Mont.,  1905- 
Matheeon  canal  near  Chinook,  Mont.,  19*)")- 
Paradise  Valley  canal  near  Chinook,  Mont.,  190^- 
Harlem  canal  near  Zurich,  Mont.,  1903- 
Agency  ditch  near  Harlem,  Mont.,  1905- 
Frenchman  Creek  near  international  boundary,  1917- 
Beaver  Creek  near  Malta,  Mont.,  1917- 

Beaver  Creek  overflow  near  Bowdoin,  Mont.,  1903-1906;  1908-1912. 
Beaver  Creek  near  Saco  (Ashfield),  Mont!.  1903-1906;  1908-1912. 
Rock  Creek  near  Hinsdale,  Mont.,  1905-1907;  1912- 

Rock  Creek  canal  near  Hinsdale,  Mont.,  1905-1907. 
Porcupine  Creek  at  Nashua,  Mont.,  1908- 
Little  Porcupine  Creek  near  Frazer,  Mont.,  1908-1916. 
Wolf  Creek  near  Wolf  Point,  Mont.,  1908-1914. 

Wolf  Point  ditch  at  Wolf  Point,  Mont.,  1909. 
Poplar  River  near  Poplar,  Mont.,  1908- 
Big  Muddy  Creek  near  Culbertson,  Mont.,  1908- 

Yellowstone  River  near  Canyon  Hotel,  Yellowstone  National  Park,  1913- 
Yellowstone  River  at  Corwin  Springs,  Mont.,  1910- 
Yellowstone  River  near  Horr,  Mont.,  1889-1893. 
Yellowstone  River  at  Livingston,  Mont.,  1897-1905. 
Yellowstone  River  at  Billings,  Mont.,  1904-5. 
Yellowstone  River  at  Huntley,  Mont.,  1907-1916. 
Yellowstone  River  at  Junction,  Mont.,  1906-7. 
Yellowstone  River  near  Glendive,  Mont.,  1897-1910. 
Yellowstone  River  at  Intake,  Mont.,  1911- 

Big  Timber  Creek,  Nprth  Fork  (head  of  Big  Timber  Creek) ,  near  Big  Timber, 

Mont.,  1907-1911. 
Big  Timber  Creek  near  Big  Timber,  Mont.; ,  1912- 

South  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont.,  1907-1911. 
Boulder  River  near  Contact,  Mont.,  1910-1916. 
Boulder  River  near  McLeod,  Mont.,  1912-1914. 

East  Fork  of  Boulder  River  near  McLeod,  Mont.,  1907-1909. 
West  Fork  of  Boulder  River  near  Bruffeys,  Mont.,  1904-1910. 
West  Fork  of  Boulder  River  at  McLeod,  Mont.,  1907-1914. 
Sweetgrass  Creek  above  Melville,  Mont.,  1907- 
Sweetgrass  Creek  below  Melville,  Mont.,  1907- 
Stillwater  River  near  Nye,  Mont.,  1911-1913. 
Stillwater  River  near  Absarokee,  Mont.,  1910-1914. 
Woodbine  Creek  near  Nye,  Mont.,  1911-1913. 
Rosebud  Creek  at  Abarsokee,  Mont.,  1910-1914. 
Clark  Fork  at  Fromberg,  Mont.,  1905-1913. 
Pryor  Creek  at  Cobum,  Mont.,  1911- 
Pryor  Creek  at  Huntley,  Mont.,  1904-1916. 

Wind  River  (head  of  Big  Horn  River)  at  Dubois,  Wyo.,  1910-1912. 
Wind  River  near  Wind  River,  Wyo.,  1909. 

*  Fonnflrly  oaUed  West  Fork  of  Milk  River.      *  Formerly  called  North  Fork  of  Milk  River. 
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BiiflBOuri  River  tributarieB — Continued. 

Yellowstone  River  tributaries — Continued. 

Wind  River  at  Riverton,  Wyo.,  1906-1908;  1911-12;  191^ 

Big  Horn  River  at  Thermopolis,  Wyo.,  1000-1905;  1910-1912;  1915- 

Big  Horn  River  near  Hardin,  Mont,  1904- 

Warm  Spring  Creek  near  Dul^,  Wyo.,  1911-12. 
Horae  Creek  at  Dubob,  Wyo.,  1910-1912. 
Red  Creek  near  Dubois,  Wyo.,  1909. 
Dinwoody  Creek  near  Crowheart,  Wyo.,  1909. 
Meadow  Creek  near  J.  K.  ranch,  Wjro.,  1909. 
WiUow  Creek  at  J.  K.  ranch,  Wyo.,  1909. 
Bull  Lake  Creek  near  J.  K.  ranch,  Wyo.,  1909. 
Dry  Creek  at  Crowheart,  Wyo.,  1909. 
Popo  Agio  River  near  Lander,  Wyo.,  1911-12. 
Popo  Agio  River  below  Arapahoe,  Wyo.,  1906-1909;  1911-12;  1915- 
Little  Popo  Agie  River  at  Hudson,  Wyo.,  1907-1909;  1911-12;  1915- 

1917. 
Little  Wind  River  at  Fort  Washakie,  Wyo.,  1908-9. 
Little  Wind  River  above  Arapahoe,  Wyo.,  1906-1909;  1911-12;  1915- 
North  Fork  of  Little  Wind  River: 

St.  Lawrence  Creek  near  Wind  River,  Wyo.,  1909. 
Trout  Creek  at  Wind  River,  Wyo.,  1909. 
Owl  Creek  near  Thermopolis,  Wyo.,  1910-1912;  1915-1917. 
•  No  Wood  Creek  at  Bonanza,  Wyo.,  1910-1912;  1915- 

Tensleep  Creek  near  Tensleep,  Wyo.,  1910-1912;  1916- 
Paintrock  Creek  near  Hyattsville,  Wyo.,  1912. 
Paintrock  Creek  near  Bonanza,  Wyo.,  1910-1912;  1915- 
Greybull  River  near  Meeteetse,  Wyo.,  1910-1912;  1915-1916. 
Greybull  River  at  Meeteetse,  Wyo.,  1897-1903. 

Wood  River  near  Meeteetse,  Wyo.,  191(V-1912;  1915-1917. 
Shell  Creek  at  Shell,  Wyo.,  1915- 
Shoshone  River  near  Ishawooa,  Wyo.,  1915- 
Shoehone  River  at  Marquette,  Wyo.,  1896;  1903;  1905-1908. 
Shoehcme  River  at  Cody,  Wyo.,  1902-1909. 
Shoshone  River  at  Corbett  dam,  Wyo.,  1968-1916. 
Shoshone  River  at  Lovell,  Wyo.,  1897-1899. 
Soap  Creek  near  St.  Xavier,  Mont.,  1911- 
Rottengrass  Creek  near  St.  Xavier,  Mont,  1911- 
Little  Horn  River  near  Wyola,  Mont,  1911- 
little  Horn  River  near  Crow  Agency,  Mont,  1905-6;  1911- 
Prairie  Dog  ditch  near  Story,  Wyo.,  1903. 
Lodgegrass  Creek  near  Lodgegrass,  Mont.,  1911-1915. 
LodgegrasB  Creek  at  Lodg^^rass,  Mcmt,  1916- 
Tongue  River  near  Dayton,  Wyo.,  1903;  1911-12. 
Tongue  River  at  CameyviUe,  Wyo.,  1911-12;  1915-1917. 

Goose  Creek  at  Sheridan,  Wyo.,  1895-1897;  1911-12;  1916-16. 
Little  Goose  Creek  at  Sheridan,  Wyo.,  1896-7;  1911-12. 
Powder  River,  South  Fork  (head  of  Powder  River),  near  Kaycee,  Wye,  191L 
Powder  River  near  Arvada,  Wyo.,  1915- 

Middle  Fork  of  Powder  River  near  Kaycee,  Wyo.,  1911-12. 
North  Fork  of  Powder  River  near  Kaycee,  Wyo.,  191L 
Clear  Creek  at  Bu£Falo,  Wyo.,  1896-1900;  1902-1904;  1911-12. 
Clear  Creek  near  Buffalo,  Wyo.,  1911-12;  1917- 
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MiflBouri  Biver  tributarieB— Continued. 

Yellowstone  Biver  tributaries — Continued. 
Powder  River  tributaries — Continued. 
Clear  Creek  near  Arvada,  Wyo.,  1916- 

Piney  Creek  at  Kearney,  Wyo.,  1902-1906;  1911-12;  1915-1917. 
Piney  Creek  at  Ucross,  Wyo.,  1917- 
Cruez  ditch  near  Story,  Wyo.,  1903. 
Muddy  River  near  Williston,  N.  Dak.,  1904-1909. 
Little  Missouri  at  Alzada,  Mont.,  1904-1906. 
Little  Missouri  River  near  Alzada,  Mont.,  1011- 
LitUe  Missouri  River  at  Camp  Crook,  S.  Dak.,  1903-1906. 
Little  Missouri  River  at  Medora,  N.  Dak.,  190^-1908. 
Knife  River  near  Broncho,  N.  Dak.,  1903- 
Painted  Woods  Creek  near  Washburn,  N.  Dak.,  1909-10. 

Turtle  Creek  near  Washburn,  N.  Dak.,  1909-10. 
Heart  River  near  Richardton,  N.  Dak.,  1903- 
Apple  Creek  near  Bisniarck,  N.  Dak.,  1905. 
Cannonball  River  at  Stevenson,  N.  Dak.,  1903-1908;  1911- 
Grand  River,  North  Branch  (head  of  Grand  River),  at  Haley,  N.  Dak.,  1908-1917. 
Grand  River  near  Seim,  S.  Dak.,  1904-1906. 
Grand  River  near  Wakpala,  8.  Dak.,  1911- 
Moreau  [Owl]  River  near  Bixby,  8.  Dak.,  1904-1906. 
Cheyenne  River  at  Edgemont,  S.  Dak.,  190^1906. 
Cheyenne -River  near  Hot  Springs  [Cascade  Springs],  S.  Dak.,  1914- 
Cheyenne  River  near  Wasta,  S.  Dak.,  1914-15. 
Beaver  Creek  near  Edgemont,  S.  Dak.,  1905-6. 
Hat  Creek  near  Edgemont,  S.  Dak.,  1905-6. 
Battle  Creek  near  Hermoea,  S.  Dak.,  1903. 
Spring  Creek  near  Rapid,  S.  Dak.,  1903-1905. 
Rapid  Creek  at  Big  Bend,  S.  Dak.,  1915-1917. 
Rapid  Creek  at  Rapid,  S.  Dak.,  190^-1906. 
Boxelder  Creek  at  Blackhawk,  S.  Dak.,  1903-1905. 

Corbin-Morse  ditch  at  Rapid,  S.  Dak.,  1906. 
Elk  Creek  near  Piedmont,  S.  Dak.,  1903. 
Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  1903-1906. 
Belle  Fourche  River  near  Belle  Fourche,  S.  Dak.,  1906;  1912- 
Redwater  River  near  Minnesela,  S.  Dak.,  1903. 
Redwater  River  at  Belle  Fourche,  S.  Dak.,  1903-1906. 
Spearfish  Creek  near  Spearfish,  S.  Dak.,  1903-1906. 
Redwater  ditch  at  Minnesela,  S.  Dak.,  1904-1906. 
Crow  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
Owl  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
Indian  Creek  near  Belle  Fourche,  S.  Dak.,  1904. 
White  River  at  Crawford,  Nebr.,  1897. 
White  River  near  Interior,  S.  Dak.,  1904^-1906;  1911- 
White  River  near  Westover,  S.  Dak.,  1911- 

South  Fork  of  White  River  near  Westover,  S.  Dak.,  1912- 
Niobrara  River  near  Valentine  (Fort  Niobrara),  Nebr.,  1897;  1899;  1901-1906. 
Niobrara  River  near  Spencer,  Nebr.,  1908. 
Niobrara  River  near  Lynch,  Nebr.,  1913-1915. 
Niobrara  River  at  Niobrara,  Nebr.,  1902;  1910-1913. 

Red  Deer  I^ake  fon  Plum  Creek)  near  Woodlake,  Nebr.,  1904-5. 
James  River  near  Lamoure,  N.  Dak.,  1903. 
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MiflBouri  River  tributaries — Gontinued. 

Big  Sioux  River  near  Watertown,  S.  Dak.,  1900-1903. 
Big  Sioux  River  near  Sioux  Falls,  S.  Dak.,  1900>1901. 

Rock  River  at  Luveme,  Minn.,  1911-1914. 
Grizzly  Creek,  continuation  of  Colorado  Creek  (head  of  North  Platte  River)  neaj 

Hebron.  Colo.,  1904-5. 
North  Platte  River  near  North  Gate,  Colo.,  1915- 
North  Platte  River  near  Hebron,  Cob.,  1904-5. 
North  Platte  River  near  Cowdrey,  Colo.,  1904-5. 
North  Platte  River  near  Pinkhampton,  Colo.,  1904. 
NorthPlatteRiverat8aratoga,Wyo.,  1903-1906;  1909;  1911-12;  1915- 
North  Platte  River  above  Pathfinder,  Wyo.,  1913- 
North  Platte  River  at  Pathfinder,  Wyo.,  1905- 
North  Platte  River  at  Alcova.,  Wyo.,  1904-5. 
North  Platte  River  near  Caaper,  Wyo.,  1917- 
North  Platte  River  near  Douglas,  Wyo.,  1894. 
North  Platte  River  near  Orin  Junction,  Wyo.,  1894-1900. 
North  Platte  River  at  McKinley,  Wyo.,  1917- 
North  Platte  River  at  Guernsey,  Wyo.,  1900-1908;  1912. 
North  Platte  River  above  and  below  Whalen,  Wyo.,*  1909- 
North  Platte  River  near  Fort  Laramie,  Wyo.,  1887-1890. 
North  Platte  River  at  Henry,  Nebr.,  1912-1916. 
North  Platte  River  near  Mitdiell,  Nebr.,  1901-1913. 
North  Platte  River  at  Scottsbluff,  Nebr.,  1912, 
North  Platte  River  near  Gering,  Nebr.,  1897-1900. 
North  Platte  River  near  Camp  Clark,  Nebr.,  1896-1900. 
North  Platte  River  at  Bridgeport,  Nebr.,  1902-1906;  1915. 
North  Platte  River  at  North  Platte,  Nebr.,  1895-1915. 
Platte  River  near  Lexington,  Nebr.,  1902-1906. 
Platte  River  near  EUn  Creek,  Nebr.,  1914-15. 
Platte  River  near  Columbus,  Nebr.,  1895-1915. 
Platte  River  near  Fremont,  Nebr.,  1913-1915. 
Platte  River  near  Leahara,  Nebr.,  1911-1913. 
Platte  River  near  South  Bend,  Nebr.,  1903. 

Little  Grizzly  Creek  at  Hebron,  Colo.,  1904-5. 

Roaring  Fork  of  North  Platte  River  near  Hebron,  Colo.,  1904-^. 

North  Fork  of  North  Platte  River  at  Higho,  Cx)lo,,  1904-5. 

Middle  Fork  of  North  Platte  River: 

Michigan  Creek  near  Walden,  Colo.,  1904-5. 
Michigan  Creek  near  Cowdrey,  Colo.,  1904-5. 

Canadian  River  at  Cowdrey,  Colo.,  1904-5. 

Douglas  Creek  near  Keystone,  Wyo.,  1912;  1914-1916. 

Mullen  Creek  near  French,  Wyo.,  1911. 

Big  Creek  near  Big  Creek  (Downington),  Wyo.,  1911-12;  1915- 

French  Creek  near  French,  Wyo.,  1911-12;  1915- 

Bnish  Creek  near  Saratoga,  Wyo.,  1911-12;  1915. 

Encampment  River  near  Peryam*s  ranch,  Wyo.,  1900. 

Encampment  River  at  Encampment,  Wyo.,  1911-12;  1915- 

Cow  Creek  near  Saratoga,  Wyo.,  1911-12. 

Spring  Creek  near  Saratoga,  Wyo.,  1911-12. 

North  Spring  Creek  near  Saratoga,  Wyo.,  1913-1915. 

Jack  Creek  at  Matheson's  ranch,  near  Saratoga,  Wyo.,  1913-1917. 

Jack  Creek  at  Blydenburg's  ranch,  near  Saratoga,  Wyo.,  1912, 

1  Foimerly  North  Platte  River  and  Interstate  canal  at  MTlialen,  W70. 
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MisBouri  River  tributariea — Continued. 
Platte  River  tributaries — Continued. 

Jack  Creek  at  Burdick's  ranch,  near  Saratoga,  Wyo.,  1911-12. 

PasB  Creek  near  Walcott,  Wyo.,  1911. 

Medicine  Bow  River  near  Medicine  Bow,  Wyo.,  1901;  1911-12;  1916-1917. 

Rock  Creek  near  Arlington,  Wyo.,  1911- 

Rock  Creek  near  Rock  River,  Wyo.,  1911-12. 
Deep  Creek  near  Arlington,  Wyo.,  1914- 

Little  Medicine  Bow  River: 

Muddy  Creek  near  Shirley,  Wyo.,  1915-1917. 
Sage  Creek  above  Pathfinder  reeervoir,  Wyo.,  1916- 
Deweeee  Creek  near  Alcova,  Wyo.,  1917- 
Sand  Creek  above  Alcova,  Wyo.,  1916- 
Sweetwater  River  near  SpliUx)ck,  Wyo.,  1902-3. 
Sweetwater  River  near  Aicova,  Wyo.,  1913- 

HcH'se  Creek  near  Alcova,  Wyo.,  1915- 
Canyon  Creek  near  Alcova,  Wyo.,  1916- 
Bates  Creek  near  Casper,  Wyo.,  1916- 
Deer  Creek  at  Glenrock,  Wyo.,  1916- 
Boxelder  Creek  near  Careyhurst,  Wyo.,  1911;  1916- 
La  Prele  Creek  near  Fetterman,  Wyo.,  1916. 
Wagon  Hound  Creek  near  La  Bonte,  Wyo.,  1916- 
La  Bonte  Creek  near  La  Bonte,  Wyo.,  1916- 
Horaeshoe  Creek  near  Glendo,  Wyo.,  1916- 
Cottonwood  Creek  near  Wendover,  Wyo.,  1916- 
Laramie  River  at  Glendevey,  Colo.,  1904-5;  1910-1913;  1916. 
Laramie  River  near  Jelm,  Wyo.,  1904-5;  1911- 
Laramie  River  near  Woods  Landing,  Wyo.,  1895-1900;  1911. 
Laramie  River  and  Pioneer  canal  near  Woods,  Wyo.,  1912;  1914- 
Laramie  River  at  Two  Rivers,  Wyo.,  1911- 
Laramie  River  near  Lookout,  Wyo.,  1916-1917. 
Laramie  River  at  McGill,  Wyo.,  1915. 
Laramie  River  below  McGill,  Wyo.,  1916-1917. 
Laramie  River  near  Wheatland,  Wyo.,  1912;  1915-16. 
Laramie  River  near  Uva,  Wyo.,  1895-1900;  1903. 
Laramie  River  at  Fort  I^aramie,  Wyo.,  1915- 

Mclntyre  Creek  near  Gleneyre,  Colo.,  1904-5. 

Little  Laramie  River  near  Hatton,  Wyo.,  1902-3. 

Little  Laramie  River  near  Filmore,  Wyo.,  1911-12;  1915- 

Little  Laramie  Riv^  near  Laramie,  W3ro.,  1903. 

Little  Laramie  River  at  Two  Rivers,  Wyo.,  1911- 

Sibylee  Creek  near  Wheatland,  Wyo.,  1912;  1915-16. 

North  Laramie  River  near  Wheatland,  Wyo.,  1912;  1914- 

North  Laramie  River  at  Uva,  Wyo.,  1911-12. 

Chugwater  Creek  at  Chugwater,  Wyo.,  1911-12;  1915- 
Horse  Creek  near  Little  Horse  Creek,  Wyo.,  1911-12. 
Horse  Creek  near  La  Grange,  Wyo.,  1911-12;  1915- 
Birdwood  Creek  near  Sutherland,  Nebr.,  1913-1915. 
South  Platte  River  at  Lake  George,  Colo.,  1910-1915. 
South  Platte  Rivo*  at  Cheeeeman  Lake,  Colo.,  1899;  1901. 
South  Platte  River  above  North  Fork,  at  South  Platte,  Colo.,  1905-1912. 
South  Platte  River  at  South  Platte,  Colo.,  1902- 

South  Platte  River  near  Deansbury  (Platte  Canyon),   Colo.,   1887-1892; 
1895-1900;  1903. 
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rVI  SURFACE   WATER  SUPPLY,  1W.1,  PART  VI. 

MiflBouri  River  tributaries — Continued. 
Platte  River  tributaries — Continued. 

South  Platte  River  at  Denver,  Colo.,  1806-1906;  1900-I9ia. 
South  Platte  River  near  Kersey,  Colo.,  1901-1903;  1906-1913. 
South  Platte  River  near  Orchard,  Cola,  1806-1900. 
South  Platte  River  at  Julesburg,  Colo.,  1902-1906;  190&-1914. 
South  Platte  River  near  Big  Spring,  Nebr.,  1902-3. 
South  Platte  River  at  North  Platte,  Nebr.,  1914-1916. 
Little  South  Platte  River  near  Fairplay,  Colo.,  1916. 
Middle  Fork  of  South  Platte  River  at  Alma,  Colo.,  1916. 
Middle  Fork  of  South  Platte  Riw  at  Fairplay,  Colo.,  1910-1912;  1916. 
Tftrryall  Creek  near  Como,  Colo.,  1911-12. 
Tftrryall  Creek  near  Jefiferson,  Colo.,  1910-1917. 
Tarryall  Creek  near  Hayman,  Colo.,  1910-1912. 
Jefferson  Creek  at  J^erson,  Colo.,  1910-1912. 

Michigan  Creek  near  Jefferson,  Cok>.,  1910-1912. 
Rock  Creek  near  Jefferson,  Colo.,  1916. 
Goose  Creek  near  Cheeseman  Lake,  Colo.,  1899. 
North  Fork  of  South  Platte  River  at  Grant,  Cola,  1910- 
North  Fork  of  South  Platte  River  at  Cassells,  Colo.,  190&-1913. 
North  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  1909-10;  .1913- 
Creneva  Creek  above  Jackwhacker  Creek,  near  Grant,  Colo.,  1909-191 1 . 
Geneva  Creek  at  Old  Geneva  smelter,  near  Grant,  Colo.,  1909-1911. 
Geneva  Creek  at  Sullivan's  ranch,  near  Gfant,  Colo.,  190^1911. 
Geneva  Oeek  at  Grant,  Colo.,  1911- 

Smelter  Creek  at  Old  Geneva  smdter,  near  Grant,  Cok>.,  1909- 

1911. 
Duck  Lake  Creek  near  Grant,  Colo.,  1909-1911. 
Scott  Gomer  Oeek  at  Sullivan's  ranch,  near  Grant,  Colo.  1909- 
1913. 
Bear  Creek  near  Mc^rison,  Cola,>  1888-1891;  1896-1902. 
Clear  Creek  at  Idaho  Springs,  Colo.,  1910-1912. 
aear  Creek  at  Forkscreek,  Colo.,  1899-1912. 
Clear  Creek  near  Golden,  Cola,  1887-88;  1908-9;  1911- 
St  Vrain  Creek  at  Lyons,  Colo.,*  188a-1892;  1896-1903;  1909-1913. 
Boulder  Creek  at  Orodell,  Colo.,'  1887-1890;  1907-1913. 
Boulder  Creek  near  Boulder,  Cola,*  1888-1892;  1896-1901;  1907-1909. 
North  Boulder  Creek  at  Silver  Lake,  Colo.,  1913- 
South  Bouldw  Creek  near  RoUineville,  Cdo.,  1910- 
South  Boulder  Creek  at  Eldorado  Springs  (near  Marshall),  Colo. 
188-1892;  1896-1901;  1909-1913. 
Community  canal  near  Marahall,  Colo.,  1009. 
Big  Thompson  Creek  near  Drake,  Colo.,  1917- 
Big  Thompson  Creek  near  Arldns,  Colo.,*  1888-1802;  1896-1911. 

Handy  ditch  near  Arkins,  Cola,  1800-1900;  1903. 
Cache  la  Poudre  River  near  EUdKHii,  Cola,  1909-1911. 
Cache  la  Poudre  Riv^  near  Fort  CoUina,  Colo.,  1909-1911. 
Cache  la  Poudre  River  at  mouth  of  canyon  near  Fort  CoUins,  Colo., 

1884-1901;  1910-1913. 
Cache  la  Poudre  River  near  Greeley,  Cola,  1903. 
Crow  Creek: 

Middle  Fork  of  Crow  Creek  near  Heda,  Wyo.,  1902. 

>  Published  only  In  Water-Supply  Paper  74. 

•  Published  at  "North  Boulder  Creek  above  Boulder"  in  Thirteenth  Awi.  E^t.,  pt.  S. 
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GAGING  STATIONS.  XVU 

MiflBouri  River  tributaries — Continued . 
Platte  River  tributaries — Continued. 

Middle  Loup  River  (head  of  Loup  River)  near  St.  Paul,  Nebr.,  1895;  1897; 

1899;  1903. 
Ix)up  River  at  Columbus,  Nebr.,  1894-1915. . 

North  Loupe  River  near  St.  Paul,  Nebr.,  1895;  1897;  1899;  1903. 
Elkh(»n  lUver  at  Noridk,  Nel»'.,  1896-1903. 
Elkhom  River  at  Arlington,  Nebr.,  1899-1903;  1913-1915. 
Elkhom  River  at  Waterloo,  Nebr.,  1911-1913. 
Republican  River,  North  Fork  (head  of  Kansas  River),  near  Haigler,  Nebr.,  1896. 
Republican  River,  North  Fork,  near  Benkelman,  Nebr.,  1894-95;  1908-1906. 
R^blican  River  at  Culbertson,  Nebr.,  1913-1915. 
Republican  River  at  Bostwick,  Nebr.,  1904-1915. 
Republican  River  near  Superior,  Nebr.,  1896-1903. 
Republican  River  at  Wakefield,  Kans.,  1917- 
Republican  River  at  Junction,  Kans.,  1895-1905. 
Kansas  Riv^  at  Ogden,  Kans.,  1917- 
Kansas  River  near  St.  Greorge,  Kans.,  1904. 
Kansas  River  at  Topeka,  Kans.,  1904;  1917- 
Kansas  River  at  Lecompton,  Kans.,  1899-1906. 
Kansas  River  near  Lawrence,  Kans.,  1895-1899. 
Kansas  Riv^  at  Bonner  Springs,  Kans.,  1917- 

South  Fork  of  Republican  River  at  Benkelman,  Nebr.,  1894-95;  1903-1906. 

Frmchman  Creek  near  Wauneta,  Nebr.,  1895-96. 

Frenchman  Creek  near  Palisade,  Nebr.,  1894-1896. 

Frenchman  Creek  at  Culbertson,  Nebr.,  1913-1915. 

Smoky  Hill  River  at  Ellsworth,  Kans.,  1895-1905. 

Smoky  Hill  River  at  Solomon,  Kans.,  1904. 

Beaver  (Ladder)  Creek  near  Scott  City,  Kans,.,  1904-5. 
Saline  River  near  Beverly,  Kans.,  1895-1897. 
Saline  River  near  Salina,  Kans.,  1897-1903. 
Solomon  River  at  Bek>it,  Kans.,  1895-1897. 
Solomon  River  near  Niles,  Kans.,  1897-1903. 
Big  Blue  River  (head  of  Blue  River)  at  Beatrice,  Nebr.,  1910-1915. 
Blue  River  at  Manhattan,  Kans.,  1895-1905. 

Little  Blue  River  at  Blue  Bluff,  Nebr.,  1912. 
Little  Blue  River  near  Fairbury,  Nebr.,  1908-1915. 
Osage  (Marias  des  Cygnee)  River  at  Ottawa,  Kans.,  1902-1905. 
Gasconade  River  at  Arlington,  Mo.,  1903-1906. 

Piney  Fork  of  Gasconade  River  near  Houston,  Mo.,  1008-9. 

Piney  Fork  of  Gasconade  River  near  Hooker,  Mo.,  1903.    (Also  called  Big 

Piney  Creek.) 
Little  Piney  Creek  near  Arlington,  Mo.,  1903. 
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BBPOBTS  ON  WATER  BBSOT7BOES  OF  THB  IQSSOTTBI BIVSB  BASIN. 

PUBLICATIONS  OP  XTNITED  STATES  GEOLOGICAL  SUKVEY 

WATSS-SirFFLT  PAPERS. 

Water-supply  papers  are  dlstrtbnted  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk 
(*)  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  in  this  way  may,  how- 
ever, be  purchased  (at  price  noted)  from  the  SrPEKoiTBKDBNT  or  BocuiOMTSy  WASBcrGTOir,  D.  C. 
Omission  of  the  price  indicates  that  the  report  is  not  obtainable  from  Government  sooroet.  Water 
supply  papers  are  of  octavo  slse. 

*6.  Irrigation  practice  on  the  Great  Plains,  by  E.  B.  Cowgill.    1897.    39  pp., 
12  plfl.    10c. 

Describes  reservoirs  for  storm  and  pumped  waters,  ditdiing,  methods  of  distributing  water, 
cultivation  and  subirrlgation,  duty  of  water,  and  winter  inlgatioD. 

*9.  Irrigation  near  Greeley,  Colo.,  by  David  Boyd.    1897.    90  pp.,  21  pis. 

Treats  of  topography,  rainfall,  and  water  supply  in  the  valley  of  Cache  la  Poudre  Riv«r,  a 
tributary  of  the  South  Platte;  describes  the  canals  and  reservoir  system,  ooostnictian  and  oper- 
ation of  canals,  and  agricultural  practice;  diseuaaeB  also  the  legblativa  and  Judicial  control  of  the 
waters;  speaks  of  the  use  of  the  underground  water,  efltet  of  alkali  waters  on  soil,  pomping 
of  underground  waters,  and  artesian  wells. 

*12.  Underground  waters  of  a  portion  of  southeastern  Nebradca,  by  N.  H.  Darton. 
1898.    56  pp.,  21  pis. 

Discusses  physiography,  geology,  underground  wateni  of  moderate  depth,  and  water  horisoos 
in  Lancaster,  Seward,  northern  Saline,  York,  Fillmore,  'ff'^»ni^t^?ff^  Clay,  Hal],  Adams,  Bufislo, 
Kearney,  Phelps,  northern  Gosper,  and  eastern  and  central  Dawsm  counties;  reviews  briefly 
the  prospects  for  obtaining  deeper-seated  waters. 

*23.  Water-right  problem]^  of  the  Big  Horn  Mountains,  by  Elwood  Mead.    1899. 
62  pp.,  7  pis.    10c. 

I>isous8e8  water  divisions,  districts,  apprqpTiatioiis,  reservoirs,  and  administratlTe  qnestiant. 
*29.  WeUsandwindmillsinNebraska,  by  E.H.Barbour.    1899.    85  pp.,  27  pis.  15c. 

Describes  home-made  windmills;  discusses  briefly  action  of  water  underground,  transmisioc 
and  storage  of  windmill  power,  precipitation,  surface  waters  for  iirigation,  supply  for  dtles  and 
towns,  salt  water,  and  blowing  wells. 

*d4.  Geology  and  water  resources  of  a  portion  of  southeastern  South  Dakota,  by  J.  E. 
Todd.    1900.    34  pp.,  10  pis.    10c. 

Describes  areas  in  Turner,  Hutdiinson,  Bonhomme,  Yankton,  and  Clay  counties,  inchKUnr 
typical  sectlona  of  the  valleys  of  James  and  Vermilion  rivers. 

^44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett.    1901.    100  pp., 
11  pis. 

Gives  elevations  and  distances  along  rivers  of  the  United  States,  inchiding  Missonii,  Jtlkf- 
son,  Bighole,  Beaveriiead,  Madison,  Gallatin,  Osage,  Kansas,  Republican,  Platte,  YelloirstflBe, 
Kilk,  and  James  rivers;  also  brief  desoriptioDS  of  many  of  the  streams.  ArraDgemeot  geagrH)liie. 
Many  river  profiles  are  scattered  through  other  reports  on  surface  waters  in  various  paits  of 
the  United  States. 

*57 .  Preliminary  list  of  deep  borings  in  the  United  States,  Part  I  (Alabama-Montana), 
by  N.H.  Darton.    1902.    60  pp.    5c. 

♦61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebnaka-Wyo- 
ming),  by  N.  H.  Darton.    1902.    67  pp.  5c. 

A  second,  revised,  edition  wa.s  published  in  1905  as  Water-Supply  Paper  149  (q.  v.). 
xvni 
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*70.  Geology  and  water  reeources  of  the  Patrick  and  Goehen  Hole  quadrangles,  in 
eastern  Wyoming  and  western  Nebraska,  by  G.  I.  Adams.  1902.  50  pp., 
11  pis.    15c. 

Dcaciibes  the  geologic  formation,  aartBOt  features,  water  supply  (8tiHiu»  and  underground, 
Irrigation,  and  agricultural  products  of  a  port  of  the  Great  Plains;  discusses  settlement  and  occu- 
pancy of  public  lands,  and  in  an  appendix  gives  the  text  of  the  "desert-lands"  act,  the  Carey 
act,  and  an  act  for  the  OQostiuotion  of  reservoirs  on  public  lands  for  the  watering  of  stock. 

74.  Water  resources  of  the  State  of  Colorado,  by  A.  L.  Fellows.  1902.  151  pp., 
14  pis.    25c. 

Discusses  under  South  Platte,  Arkansas,  Rio  Grande,  San  Juan,  Grand,  and  Green  River 
irrigatioa  divisions,  drainage,  and  irrigation,  and  gives  records  of  stream  flow. 

90.  Geology  and  water  resources  of  part  of  the  lower  James  River  Valley,  South 
Dakota,  by  J.  E.  Todd  and  C.  M.  HaU.    1904.    47  pp.,  23  pis.    35c. 

Describes  topography,  geologic  formatioos,  and  surfMse  and  underground  waters  of  Davison, 
Hanson,  Sanborn,  Beadle,  and  Miner  counties,  and  portions  of  Kingsbury,  Jerauld,  Aurora, 
and  McCook  counties,  S.  Dak. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.  25.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
Reclunation  Service.]    Contains: 

Irrigatioa  in  North  Dakota  by  pumping,  by  F.  A.  Wilder.  Discusses  the  use  of  lignite  as  a 
fuel  for  the  operadoQ  of  farm  en^^nes. 

South  Dakota  investigations,  by  Raymond  F.  Walter.  Mentions  surveys  of  reservoir  sites 
on  creeks  north  of  Rapid  City  and  the  water  supply  of  the  Belle  Fourche  project. 

Work  on  North  Platte  River  in  Wyoming,  by  John  E.  Field. 

Investigatioos  in  Wyoming,  by  Jeremiah  Ahem.  Describes  the  Lake  De  Smet  and  the 
Shoshone  projects. 

Reclamation  and  water  storage  in  Nebraska,  by  O.  V.  P.  Stout.  Describes  North  Platte 
River  and  discusses  its  possible  use  for  irrigation.  Gives  tables  showing  monthly  discharge  of 
the  river  from  1805  to  1902  and  the  vohime  of  storage  necessary  to  insure  water  to  meet  possible 
demands.    Describes  also  Frenchman,  Loup,  and  Niobrara  rivers. 

96.  Destructive  floods  in  the  United  States  in  1903,  by  E.  C.  MiuT)hy.  1904.  81 
pp.,  13  pis.    15c. 

Gives  notes  on  early  floods  in  Mississippi  Valley,  and  describes  floods  on  Kansas  River  and 
its  tributaries  (Bhie,  Republican,  Solomon,  Saline,  and  Smoky  Hill  rivers);  gives  an  account 
of  the  lasses  and  suggests  methods  of  flood  preventioo;  contains  also  dJsdiarge  tables  and  com- 
pares flood  and  ordinary  data. 

102.  Contributions  to  the  hydrology  of  eastern  United  States,  1903;  M.  L.  Fuller, 
geologist  in  charge.    1904.    522  pp.    30c. 

Contains  brief  reports  on  wells  and  springs  of  Minnesota  and  Missouri.  The  reports  comprise 
tabulated  well  records  giving  information  as  to  location,  owner,  depth,  yield,  head,  etc.,  supple- 
mented  by  notes  as  to  elevation  above  sea,  materials  penetrated,  temperature,  use  and  quality; 
many  miscellaneous  analyses. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    Superseded  by  162. 
Cites  statutory  restrictioo  of  water  pollution. 

•110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  chaige.    1905.    211  pp.,  5  pis.    10c. 

Contains  a  brief  report  on  the  ''Spring  system  of  the  Deoaturville  dome,  Oamden  County 
Mo.,"  by  E.  M.  Shepard.  Some  of  these  springs  are  of  immense  sise  and  present  many  points 
of  interest. 

•114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  chaige. 
1905.    285  pp.,  18  pis.  25c. 

Ccntains  brief  reports  as  foDowt: 
Missouri,  by  E.  M.  Shepard. 
Iowa,  by  W.  H.  Norton. 

Each  of  these  reports  describes  briefly  the  topography  of  the  area,  the  relation  of  the  geology 
to  the  water  supplies,  and  gives  list  of  pertinent  publications;  lists  also  principal  mineral  springs. 
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117.  The  tignite  of  North  Dakota  and  its  relmtion  to  irrigfttion,  by  F.  A.  Wilder.     1905. 

59  pp.,  8  pis.    10c. 

Describes  the  tftickiiess,  extent,  variatians,  and  fuel  value  of  the  lignite  and  its  use  for  piuaqv 
1]«  water,  the  ai«a,  soils,  and  UgnitA  of  tiie  riT«r  flats,  aod  Om  slata  oCiRiSBtkm 

*122.  Relation  of  the  law  to  undeiground  waters,  by  D.  W.  Johnson.   1905.  55  pp.  5c. 

Cites  legfslatlye  aots  relatinK  to  ground  waters  in  Colocado,  Nebcaska,  Sooth  Dakota,  and 
Wyoming. 

146.  Proceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.  15c.  [Inquiries  concerning  this  report  should  be  addressed  to  the 
Redamation  Service.] 

C<mtains  brief  aooonnt  of  the  organisation  of  the  hydrographic  (water-resooroes)  branch  and 
the  Reclamation  Servioe,  reports  of  oonferanoes  and  eommittees,  oironlars  of  instructiQD,  and 
many  brief  reports  on  sableots  closely  related  to  redamatiaa,  and  a  bibliogfaphy  of  technicai 
papers  by  members  of  the  servioe. 

A  brief  report  on  ''Irrigation  devel(qmient  in  North  Dakota,''  by  H.  A.  Storis.  DiscosKs 
the  feasibility  of  pumping  water  from  the  Missouri  to  irrigate  bendi  lands  along  its  banks. 

147.  Destructive  floods  in  United  States  in  1904,  by  £.  C.  Murphy  and  others.    1905. 

206  pp.,  18  pis.    15c.    Contains: 

Belle  Fourehe  River  flood,  Booth  Dakota,  from  report  of  R.  F.  Walter.  Deaoribes  floods  on 
Belle  Fourehe  River  (tributary  to  the  Missouri  through  Cheyenne  River)  and  on  Cache  la 
Poudre  River  and  Crow  Creek  (tilbatariee  of  the  South  Platte). 

*149.  Preliminary  list  of  deep  borings  in  United  States,  second  edition,  with  addi- 
tions, by  N.  H.  Barton.    1905.    175  pp.    10c. 

Gives,  by  States  (and  within  the  States  by  counties),  location,  depth,  diameter,  yield,  heifht 
of  water,  and  other  availably  Information,  concerning  wells  400  feet  or  more  in  depth;  includes 
all  walls  listed  in  Water-Supply  Papers  57  to  61;  mentions  also  principal  publicatl<ms  relating  to 
deep  boring. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 

Cites  statutory  restrictions  of  water  xnllution  in  O>lorado,  Iowa,  Kansas,  Minnesota,  Missoori 
Nebraska,  North  and  South  Dakota,  and  Wy<»ning. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.     1906.    105  pp.,  4  pis.     15c. 

Gives  accounts  of  floods  In  eastern  Missouri  and  South  Dakota,  and  estimates  of  floods  dis 
charge  and  frequency  on  Kansas,  Loup,  and  Platte  rivers;  ooatains  also  index  to  UUfatoie 
on  floods  in  American  streams. 

♦184.  The  underflow  of  the  South  Platte  Valley,  by  C.  S.  Slichter  and  H.  C.  Wolff. 
1906.    42  pp.    5c. 

Describes  investigations  of  velocity,  direction,  quantity  of  underflow,  and  the  underflow  ditdi 
at  Ogalalla,  Nebr.,  gives  diemical  analyses  of  the  water,  and  discusses  disadvantages  of  under- 
flow canals;  describes  also  the  investigatioa  at  North  Platte,  Nebr.,  and  gives  sngsestioa^  for 
oonstruction  of  small  pumping  plants. 

*195.  Underground  waters  of  Missouri,  their  geology  and  utilization,  by  £.  M. 
Shepard.    1907.    224  pp.,  6  pb.    30c. 

Deaoribes  the  topography  and  geology  of  the  State,  the  wateimof  the  Vazloas  formatioas,  sod 
discusses  the  water  supplies  by  districts  and  counties;  gives  statistioa  of  etty  water  soppIiM, 
analyses  of  waters,  and  many  well  records. 

*215.  Geology  and  water  resources  of  a  portion  of  the  Missouri  River  valley  in  north- 
eastern Nebraska,  by  G.  E.  Condra.    1908.    59  pp.,  11  pk.    40c 

Describes  topography,  rock  formation,  mineral  resources,  streams,  sprlni?,  shallow  and 
artesian  wells,  soils,  crops,  and  timber,  in  Boyd,  Knox,  Cedar,  Dixon,  and  Dakota  coanties,sBd 
part  of  Holt  Oounty. 
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*216.  Geology  and'water  reaources  of  the  Republican  River  valley  and  adjacent  areas. 
Nebnttka,  by  G.  E.  Condra.    1907.    71  pp.,  13  pis.    15c. 

DesGribes  topographio,  drainage,  temperature,  rainfall,  winds,  rock  systems,  surface  and 
underground  waters,  water  powers,  soils,  crops,  and  timbers  ol  Dundy,  Hitohoock,  Redwillow, 
Furnas,  Harlan,  Franklin,  Webster,  Nuckolls,  Thayer,  and  Jefferson  counties. 

221.  Geology  and  water  resources  of  the  Great  Falls  region,  Montana,  by  0.  A.  Fisher. 

1909.    89  pp.,  7  pis.    20c. 

Describes  the  topographic  features,  geologtc-Ibrmation,  streams,  lakes,  swamps,  springs,  and 

•  artesian  wells  of  a  portion  of  the  Great  Plains  in  Casq^,  Teton,  Fergus,  Chouteau,  and  Lewis 

and  Qark  counties;  discusses  the  chemical  character  of  the  waters  (analyses),  water  powers, 

irrigation,  temperature,  rainfall,  and  agriculture,  and  gives  details  of  water  supplies  by  districts. 

*227.  Geology  and  underground  waters  of  South  Dakota,  by  N.  H.  Barton.    1909. 
156  pp.,  15  pis.    40c. 

Describes  physical  features,  geologic  formations,  water  horizons,  and,  by  counties,  deep  wells 
and  well  prospects;  gives  notes  on  construction  and  management  of  artesian  wells. 

♦230.  SurfacewatersupplyofNebraska,  by  J.  C.Stevens.    1909.    251pp.,  6  pis.    35c. 
Discusses  relation  of  rainfall  to  run-off  and  evapcration  and  seepage  near  Kearney;  describes 
the  river  basins,  and  gives  results  of  obs«vations  at  gaging  stations. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  methods  of  examinations,  preparation  of  solutions,  accuracy 
of  estimates,  and  expression  of  analjrtlcal  results;  gives  results  of  analyses  of  waters  of  Missouri, 
North  riatte,  and  Platte  rivers. 

♦258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  0.  Mateon, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.  '  123  pp.,  2  pis.    15c. 

Contains  brief  report  entitled  ''The  utilisation  of  the  underflow  near  St.  Francis,  Kans.," 
by  H.  C.  Wolff;  discusses  the  water-bearing  material,  velocity,  amoimt,  rate  of  movement, 
and  quality  of  the  waters;  arrangement  and  method  of  sinking  the  wells  selection  and  Installa- 
tion of  pumps,  engines  and  cost  of  pumping,  storage  reservoirs,  and  loss  by  evaporation. 

273.  Quality  of  the  water  supplies  of  Kansas,  by  H.  N.  Parker,  with  a  preliminary 

report  on  stream  pollution  by  mine  waters  in  southeastern  Kansas,  by  E.  H.  S. 
Bailey.    1911.    375  pp.,  1  pi.    30c. 

Describes  the  topographic  and  geologic  features  of  the  State  and  the  artesian  basins;  discusses 
the  signifloanoe  of  mineral  constituents  and  elassiflcation  of  waters;  gives  details  concerning 
quality  of  underground  water  by  counties  and  surface  water  by  drainage  basins. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 

carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.     15c. 

Describes  collection  of  samples,  plan  of  analytical  work,  and  methods  of  analysis;  discusses 
soap-oonsiuning  power  of  waters,  water  softening,  boiler  waters,  and  water  for  irrigation;  gives 
results  of  analyses  of  samples  of  water  from  streams  in  Missouri  River  basin. 

293.  Undergroimd  water  resources  of  Iowa,  by  W.  H.  Norton,  W.  S.  Hendrixson, 
H.  E.  Simpson,  0.  E.  Meinzer,  and  others.     1912.    994  pp.,  18  pis.     70c. 

Describes  the  relief,  drainage,  temperature,  and  precipitation  oi  the  State  and  the  geologic 
formations;  discusses  the  geologic  occurrence  of  underground  waters,  artesian  phenomena  and 
yield  of  artesian  wells,  the  chemical  composition  of  underground  waters,  municipal,  domestto, 
and  industrial  watersupplies,  and  mineral  waters;  gives  details  concerning  topography,  geology, 
mderground  waters,  and  dty  and  village  supplies  by  districts  and  counties. 

345.  Contributions  to  the  hydrology  of  the  United  States,  1914;  N.  C.  Grover,  chief 
hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    ContaiDs: 

*{g)  The  water  resources  of  Butte,  Mont.,  by  O.  E.  Melncer  (pp.  7^126,  pis.  7-8.) 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey,  tabu- 
lated by  F.  W.  Clarke,  chief  chemist.     1914.    40  pp. 

Contains  analyses  from  spring  and  well  waters  from  Missouri,  Wyoming,  Yellowstone 
National  Park,  Montana,  and  Colorado,  and  of  mine  waters  from  Butte,  Mont. 
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367.  Ftofile  Borveys  of  Missouri  River  from  Qreftt  fkUs  to  Three  FoAb,  Montana, 
prepared  under  the  direction  of  R.  6.  Marshall,  chief  geogmpher.  1914. 
8  pp.,  1  pi.  (13  sheets).    dOc. 

OivM  a  l)rief  description  of  the  general  fettiires  of  the  lOflsoori  RiTtf  btfiii,  ^ 
stations  that  have  been  maintained  between  Three  Porks  and  Great  Falls,  and  of  the  pabliea- 
tions  oontaining  the  results  of  stream-flow  measorements. 

*426.  ContributionB  to  the  hydrology  of  the  United  States,  1917;  N.  0.  Giover,  diief 
hydraulic  engineer.    1918.    Contains: 

^6)  Qromid  water  for  irri^tion  In  Lodgepole  Valley,  Wyo.-Nebr.,  by  O.  K.  IMaafr 
(pp.  37-(H^,  pis.  4-6).  Describes  the  physiography  and  geology  of  Lodgepole  Valley  and  the 
adjacent  re^on  and  the  water  in  the  alluvial  gravel  and  in  the  Tertiary  and  Cretaceous  forma- 
tions; discusses  irrigation  with  grouzid  water,  gives  well  data  and  analyses  of  20  wells  wsters 
and  2  samples  from  Lodgepole  Creek;  contains  maps  showing  the  geology  and  the  depths  to  the 
water  table;  also  includes  data  on  the  cost  of  pumping  for  i  rrigatioo  in  westeiu  Nebraska,  by 
H.  C.  Diesem,  U.  8.  Department  of  Agriculture. 

428.  Artesian  water  in  the  vicinity  of  the  Black  Hills,  8.  Dak.,  by  N.  H.  Darton. 
1918.    64  pp.,  13  pis. 

Describes  the  geology  and  artesian-w^^  cooditicns  in  areas  covered  in  previous  reporti 
but  in  the  light  of  additional  data.  Discusses  the  artesian  prospects  of  the  Dakota,  MftmfJnM. 
and  Deadwood  sandstones.  Contains  a  map  showing  the  geology  and  the  depths  to  the  water- 
bearing sandstones. 

AVIHTAL  BXP0&T8. 

Each  of  the  papers  contained  in  the  annual  reports  was  also  issued  in  separate  fonn. 

Annual  reports  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterlA  (*) 
Indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  bepurebsswl 
flnm  the  SurvBiNTiNDiiffT  or  Documsmts,  Washikotok,  D.  C. 

♦Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-89;  J.  W.  Powell, 
Director.     1890.    2  parts.    ♦Pt.'II.     Irrigation,  viii,  123  pp.    36c. 

Makes  a  preliminary  report  on  the  organization  and  prosecution  of  the  survey  of  the  arid  lamb 
for  purposes  of  irrigatian;  includes  an  account  of  the  methods  of  topographic  and  h]rdranlic 
work,  the  segregation  work  on  reservoir  sites  and  irrigable  lands,  field  and  office  methods,  sad 
brief  deocriptioDs  of  the  topography  of  some  of  the  river  basins. 

Eleventh  Annual  Report  of  the  United  Statea  Geological  Survey,  1889-90;  J.  W 
Powell,  Director.  1891.  2  parts.  Pt.  II.  Irrigation,  xiv,  395  pp.,  30 
plates  and  maps.    $1.25.    Contains: 

^Hydrography,  pp.  1-110.  Discusses  scope  of  work,  methods  of  stream  nieasuraments,rai]h 
fall,  and  evaporation,  and  describes  the  more  important  streams. 

^Engineering,  pp.  111-300.  Defines  the  scope  of  the  work  and  gives  an  account  of  thesonvys 
in  the  Sun  River  basin  and  in  the  Arkansas,  Rio  Grande,  Califamia,  Lahontan,  Utah,  and  fltaske 
River  divisions. 

*The  arid  lands,  pp.  aoi-280.  Includes  statement  of  the  Direotor  to  the  House  CommitteeaD 
Irrigation,  extracts  from  the  constitutions  of  States  relating  to  irrigation,  and  a  report  oo  aileiisa 
irrigation  on  the  Great  Plains,  including  a  discussion  of  the  general  considerations  afltcting 
artesian  water  supply,  the  economio  limit  to  the  utilization  of  artesian  water  lor  inigatifln, 
Irrigation  by  artesian  wells  in  various  countries,  and  the  geologic  conditions  and  statisticiof 
artesian  wells  on  the  Great  Plains. 

topography,  pp.  201-343.  Comprises  reports  of  the  topographic  surveys  in  CaUJbntis, 
Nevada,  Colorado,  Idaho,  Montana,  and  New  Mexico,  and  a  report  on  reservoir  sites. 

•Irrigation  literature,  pp.  845-388.  Gives  a  list  of  books  and  pamphleto  on  irrigatioB  sod 
alhed  sul^ects,  mainly  contained  in  the  library  of  the  United  SUtes  Geological  Smwy. 

•Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91 ;  J.  W.  Powell, 
Director.  1891.  2  parts.  'Pt.  II.  Irrigation,  xviii,  676  pp.,  93  pis.  12.00. 
Contains: 

^Report  upon  the  location  and  survey  of  reservoir  sites  during  the  fiscal  3rear  ended  June  8^ 
1801,  by  A.  H.  Thompson,  pp.  1-21S,  pis.  64-57.  Describes  reoervdr  sites  in  Meagher,  Lewis 
and  Clark,  Beaverhead,  Madison,  Chouteau,  Cascade,  and  Fergus  counties,  Mont.,  and  lor 
eadi  site  gives  the  location,  brief  description  of  the  drainage  basin,  height  of  dam,  capacity  of 
reservoir,  and  the  area  of  segregated  land. 

•Hydrography  of  the  arid  regions,  by  F.  H.  NeweU,  pp.  213-361,  pis.  £8-106.  Discussei  tk 
available  water  supply  of  the  arid  regions,  the  duty  of  water,  flood  waters,  relation  of  rainbll 
to  river  flow;  classifies  the  drainage  basins;  and  describes  the  rivers  of  the  Missouri,  Arkamv, 
Bio  Grande,  Colorado,  Sacramento,  and  San  Joaquin  basins,  and  the  principal  streams  of  tto 
Qraat  Basin  in  Nevada  and  Utah  and  the  Snake  River  basin. 
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niirteeiith  Annual  'Report  of  the  United  States  Geological  Survey,  1891-02;  J.  W. 
Powell,  Director.  1892.  '  (Pts.  II  and  III,  1893.)  3  parte.  ♦Pt.  III.  Irri- 
gation, xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•Wfttor  supply  lor  irrigatton,  by  F.  H.  Newell,  pp.  1-W,  pis.  10»-110.  Discusses  aress  irrl- 
galed  and  irrigable,  fluctuations  in  rivers  and  lakes,  ooet  and  value  of  water  supply,  and  describes 
the  location  and  area,  topography,  land  classification,  extent  of  irrigation,  precipitation,  and 
water  measurements  on  the  Missouri  and  its  tributaries. 

•Engineering  results  of  irrigation  survey,  by  H.  H.  Wilson,  pp.  361-<427,  pis.  147-182.  De- 
scribee the  reservoirs,  canal  lines,  areas  of  lands  recdaimable,  and  estimated  revenue  from 
irrigation  works  on  the  Sun  River  system,  Montana. 

Sixteenth  Annual  Keix>rt  of  the  United  States  Geological  Siurvey,  1894-95;  Charles 
D.  Walcott,  Director.  1896.  (Pts.  II,  III,  and  IV,  1895.)  4  parts.  'Pt.  II. 
Papers  of  an  economic  character,  xix,  598  pp.,  42  pis.    $1.25.    Contains: 

The  public  lands  and  their  water  supply,  by  F.  H.  Newell,  pp.  457-538,  pis.  85-39.  Describes 
the  general  character  of  the  public  lands,  the  lands  disjxMed  of  (railroad,  grant,  and  swamp 
lands,  and  private,  miscellaneous  entries),  lands  reserved  (Indian,  forest,  and  military  reser- 
vations), the  vacant  lands,  and  the  rate  of  disposal  of  vacant  lands;  discusses  the  streams, 
wells,  and  reservoirs  as  sources  of  water  supply;  gives  details  for  each  State. 

•Water  resources  of  a  p<^ion  of  the  Great  Plains,  by  Robert  Hay,  pp.  535-588,  pis.  4(M2. 
Describes  an  area  comprising  between  5,000  and  6,000  square  miles  and  including  parts  of  three 
ooonties  of  Kansas,  five  counties  of  Nebraska,  and  six  of  Colorado,  drained  to  the  Missouri 
throu^  Platte  and  Kansas  rivers;  discusses  the  lakes,  streams,  and  springs  of  the  area,  the 
underflow  of  the  river  bottoms,  and  the  water-bearing  strata  under  the  higjicr  lands;  treats 
also  of  the  sources  of  the  water  supply,  rainfall,rate  of  percolation,  and  volume;  valley ,  upland, 
and  deep  wells;  waterless  wells,  artesian  flow,  and  blowing  wells;  and  the  temperature  of  (be 
well  waters;  describes  briefly  the  topography  and  geology  of  the  region  and  the  utilization  of 
the  water  supply. 

Seventeenth  Annual  Report  of  the  United  States  Geological  Survey,  1895-96;  Charles 
D.  Walcott,  Director.  1896.  3  parts  in  4  vols.  *Pt.  II.  Economic  geology 
and  hydrography,  xxv,  864  pp.,  113  pis.    $2.35.    Contains: 

Preliminary  report  on  artesian  waters  of  a  portion  of  the  Dakotas,  by  N.  H.  Darton,  pp. 
603-e»4,  pis.  60-107.  Gives  an  outline  of  the  geologic  relations;  describes  the  water  horisoos 
and  the  extent  of  the  artesian  water,  and  gives  details  concerning  wells  and  prospects  by  coun- 
ties; discusses  the  origin,  amount,  pressure,  head,  and  comi)osition  of  the  artesian  water, 
the  use  of  artesian  water  tor  power,  and  gives  details  concerning  artesian  irrigation  by  counties; 
contains  also  remarks  on  the  construction  and  management  of  artesian  wells. 

Eighteenth  Annual  Keport  of  the  United  States  Geological  Survey,  1896-97;  Charles 
D.  Walcott,  Director.  1897.  (Pts.  II  and  III,  1898.)  5  parts  in  6  vols. 
♦Pt  IV.    Hydrography,  x,  756  pp.,  102  pis.    $1.75.    Contains: 

*New  development  in  well  boring  and  irrigation  in  eastern  South  Dakota,  1806,  by  N.  H. 
Darton,  pp.  561-615,  pis.  38^7.  Discusses  progress  in  well  sinking  and  irrigation  by  artesian 
waters  in  1896  in  Aurora,  Beadle,  Bonhomme,  Brule,  Buffalo,  Charles  Mix,  Davison,  Douglas 
Hanson,  Hutchinson,  Jerauld,  Banbom,  Spink,  and  Yankton  counties.  South  Dakota,  and 
in  areas  west  of  the  Missouri  River;  treats  also  of  the  temperature  and  volume  of  flow  of  the 
deeper  artesian  waters  and  gives  chemical  analyses  of  waters  from  Missouri  River  and  from 
artesian  wells  in  the  Sanborn  basin. 

•Reservoirs  for  irrigation,  by  J.  D.  Schuyler,  pp.  617-740,  pis.  48-102.  Describes  reservoir 
sites  on  Goose  Creek,  Tarryall  Creek,  and  South  Fork  of  South  Platte  River  in  Colorado;  gives 
tables  of  reserved  capacity  and  areas. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98;  Charles 
D.  Walcott,  Director.  1898.  (Pts.  II,  III,  IV,  and  V,  1899.)  6  parts  in 
7  vols,  and  separate  case  for  maps  with  Pt.  V.  *Pt.  IV,  Hydrography, 
viii,  814  pp.,  118  pis.    $1.85.    Contains: 

•Preliminary  report  on  the  geology  and  water  resources  of  Nebraska  west  of  the  one  hundred 
and  third  meridian,  by  N.  H.  Darton,  pp.  710-785,  pis.  74-118.  Describes  topography  and 
drainage  of  the  area,  the  general  geology  of  Nebraska,  and  the  geology  of  the  area  covered  by 
the  report;  the  water  horizons,  and  deep-seated  waters;  discusses  springs,  streams,  irrigation, 
climate,  and  timber,  and  gives  list  of  elevations. 

*Pt.  V,  Forest  reserves,  pp.  xvii-400,  110  pis.    (16  maps  in  separate  case, 

paper,  75c.;  cloth,  $1.00.)    $1.25.    Contains: 

•Blaa:  mils  Forest  Reserve,  by  H.  S.  Graves,  pp.  67-164,  pis.  14-^. 

•Big  Horn  Forest  Reserve,  by  F.  E.  Town,  pp.  16^-190,  pis.  87-42. 

TeUowstooe  Park  Forest  Reserve,  southern  part,  from  notes  by  T.  S.  Brandegee,  pp.  213-216. 
TheioroportBooptain  many  descriptions  of  the  streams  of  the  forest  reserves. 


Digitized  by 


Google 


XXIV  SURFACE  WATEB  STJPPLrY,  1911,  PART  VI. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1806-99;  Cauries 
D.  Walcott,  Director.  1899.  (Pts.  II,  III,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  maps  with  Ft.  V.  *Pt.  V,  FcM^st  reserves, 
zix,  498  pp.,  159  pi.,  8  maps  in  separate  case.    $2.80.    Contains: 

•PIkw  Peak,  Plum  Creek,  and  South  Platte  reserves,  by  3.  O.  Jack,  pp.  3d-115,  pis.  »-47. 
Describes  briefly  the  drainage  of  the  forest  reserves. 

Twenty-first  Annual  Report  of  the  United  States  Oecdogical  Survey,  1899-1900; 
Charles  D.  Walcott,  Director.  1900.  (Pts.  Ill,  IV,  VI,  VI  continued,  and 
VII,  1901.)  7  parts  in  8  vols.,  and  separate  case  for  maps  with  Pt  V.  *Pt 
IV,  Hydrography,  768  pp.,  166  pis.    $2.25.    Contains: 

♦Pielimtnary  description  of  the  geology  and  water  resources  of  the  soutbem  half  of  the  Black 
Hills  and  adjoining  regions  in  South  Dakota  and  Wyoming  by  N.  H.  Dartoo,  pp.  ia^SM,  pli. 
58-112.  Describes  the  topography  and  geology  of  an  area  oompriaong  about  MOO  squan  miles 
in  southwestern  comer  of  South  Dakota,  and  the  adjoining  portion  of  Wyoming.  Discusses  the 
geologic  formations  and  their  contained  waters,  the  deep  borings  at  Edgemont  and  otiitf  places, 
the  surface  waters  (Cheyenne  and  Fall  River,  Beaver,  Lame  Johnny,  Fvanch,  Battle  Spring, 
Hat,  Cascade,  Stockade  Beaver,  and  Beaver  Creeks),  and  irrigation,  the  soils,  mineial  resources, 
climate,  temperature,  and  timber. 

*The  High  Plains  and  their  utilization,  by  W.  D.  Johnson,  pp.  601-741,  pb.  113-146.  De- 
scribes the  area  lying  in  an  irregular  belt  about  midway  across  the  kng  eastward  sk^  of  the 
Oieat  Plains  and  including  parts  of  Wyoming,  Colorado,  Nebraska,  Kansas,  New  Mexico, 
Oklahoma,  and  Texas;  discusses  the  origin  and  structure  of  the  High  Phdns,  the  pnscipitatian, 
temperature,  and  other  Ibotois  of  climate,  experiments  with  inigatioo,  and  the  use  of  mountain 
streams,  kical  storm-water  storage,  and  artesian  waters.  Concluded  in  the  Twenty-seoond 
Annual  Report,  Pt.  TV,  pp.  «81-«09,  pis.  51-66. 

*Pt.  V,  Forest  reservee,  711  pp.,  143  pis.,  30  maps  in  separate  case.    I3.S5. 

Contains: 

*Lewis  and  Clarke  Forest  Resene,  Mont.,  by  H.  B.  Ayres,  pp.  27-80,  pis.  2-32.  Briefly 
describes  the  valleys  df  the  streams. 

BVLUETXHS. 

An  asterisk  (*)  indicates  that  the  Qeological  Survey's  stock  of  the  paper  is  exhausted.  Kany  of  the  papecs 
so  marked  may  be  purchased  from  the  Supkbintendemt  or  DocuMBirrs,  Washington,  D.  C. 

*47.  Analyses  of  waters  of  the  Yellowstone  National  Park,  with  an  accoun);  of  the 
methods  of  analysis  employed,  by  F.  A.  Gooch  and  J.  E.  Whitfield.  1888. 
84  pp. 

Describes  methods  used  in  analyzing  natural  waters  and  contains  analyses  of  43  geyser,  spiing, 
and  suriaoe  waters  in  Yellowstone  National  Park. 

♦264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  ownera  of  oil.  gas»ana  water 
wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gives  tabulated  records  of 
wells  in  Kansas  and  Missouri,  and  detailed  records  of  wells  in  Greeley  County,  Kansas,  and  Ban- 
dolph  County,  Missouri.  These  wells  were  selected  because  they  give  definite  stratigiaphlc 
information. 

266.  Geology  of  the  Boulder  district,  Colo.,  by  N.  M.  Fenneman.  1905.  101  pp., 
5  pis.    16c. 

Describes  the  geology  of  a  rectangular  area  16  miles  north  and  south  by  9  miles  east  and  west, 
in  the  southwestern  part  of  which  is  situated  the  city  of  Boulder.  Discusses  briefly  (pp.  d7-09) 
the  flowing  wells  and  water-bearing  fdrmaticns,  ineluding  the  Dakota  sandstone.  ConUins 
a  geologic  map  of  the  area. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299  pp.    25c. 

Gives  an  account  of  progress  in  the  collection  of  well  records  and  samples;  contains  tabulated 
records  of  wells  in  Colorado,  Iowa,  Kansas,  Minnesota,  Miasouri,  Montana,  Nebaaka,  North 
Dakota,  South  Dakota,  and  Wyoming,  and  detailed  records  of  wells  in  Qeary  and  Wyandotte 
counties,  Kansas;  Jackson  County,  Missouri;  Teton  County,  Montana;  and  Beadle  and  Miner 
counties,  South  Dakota.  The  wells  of  which  detailed  sections  are  given  were  selocted  becMse 
they  afford  valuable  stratigraphlc  information . 
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*364.  Geology  and  mineral  resourcee  of  the  Laramie  basin,  Wyo.  (a  preliminary 

report,  by  N.  H.  Darton  and  0.  £.  Siebenthal.    1909.    81  pp.,  8  pis.    20c. 

Describes  the  geology  and  contains  a  geologio  map.    Includes  a  section  on  ground  water 

(pp.  67-78),  in  which  are  given  well  data  and  6  water  analyses.    A  pert  of  the  area  is  covered 

by  Geologic  Folio  173,  which  also  contains  information  on  ground  water. 

*395.  Radioactivity  of  the  thremal  waters  of  Yellowstone  National  Park,  by  Herman 

Schlundt  and  R.  B.  Moore.    1909.    35  pp.,  4  pis.    10c. 

Describes  the  apparatus  and  methods  used  and  presents  and  discusses  the  results  of  the 
experiments. 

•471.  Contributions  to  economic  geology,  1910,  Part  II,  Mineral  fuels;  M.  R.  Camp- 
bell, geologist  in  charge.    1912.    663  pp.,  62  pis.    $1.05. 

Issued  also  in  separate  chapters.  The  following  paper  contains  information  on  ground  waten 

*(a)  The  Powder  River  oil  field,  Wyo.,  by  C.  H.  Wegemann  (pp.  66-75).    Describes  the 

geology  and  contains  a  geologic  map  of  a  quadrangular  area  which  includes  Tps.  4(M2  N.,  R. 

91  W.,  and  portions  of  adjoining  townships.    Contains  brief  notes  on  water  supplies,  including 

water-bearing  formations  (pp.  50,  50). 

•576.  Geology  of  the  Standing  Rock  and  Cheyenne  River  Indian  reservations.  North 
and  South  Dakota,  by  W.  R.  Calvert,  A.  L.  Beekly,  V.  H.  Bamett,  and 
M.  A.  Pishel.    1914.    49  pp.,  8  pis.     15c. 

Covers  an  area  lying  west  of  Missouri  River,  north  of  Cheyenne  River,  and  south  of  (Cannon- 
ball  River,  and  extending  westward  to  102d  meridian.  Describes  the  geology  and  contains  a 
geologic  map  of  the  area.  Includes  a  brief  discussion  of  the  water  In  the  Dakota  and  Fox  hills 
sandstones  and  in  other  formations  (pp.  24-25). 

•621.  Contributions  to  economic  geology,  1915,  Part  II,  Mineral  fuels;  M.  R.  Camp- 
bell and  David  White,  geologists  in  charge.    1916.    375  pp.,  25  pis.    60c. 

Issued  also  in  separate  chapters.  The  following  chapter  contains  information  on  ground 
WBten* 

*il)  Oiland  gas  near  Basin,  Big  Hom  County,  Wyo.,  by  C.  T.  Lupton  (pp.  157-100,  PL  XVH), 
dMcribes  the  geology  and  contains  a  geologic  map  of  parts  of  Tps.  50>52  N.,  Rs.  93  and  93  W. 
Includes  a  brief  description  of  the  water  supplies  and  of  the  water-bearing  sand  with  a  table  giving 
percentages  of  oil  and  gas  wells  that  obtained  water  in  each  of  these  sand  strata  (pp.  164-166) 
It  also  inchides  well  records  that  contain  sane  data  in  regard  to  water  (pp.  186-189). 

627.  The  lignite  field  of  northwestern  South  Dakota,  by  D.  £.  Winchester,  C.  J. 
Hares,  E.  R.  Lloyd,  and  E.  M.  Parks.    1916.    169  pp.,  11  pb.    25c. 

Describes  the  geology  and  contains  geologic  maps  of  Harding  and  Perkins  counties.  D^ 
scribes  the  drainage  and  water  supply  and  contains  a  small  amount  of  data  on  deep  well  not 
given  In  Water-Supply  Paper  227. 

*641.  Contributions  to  economic  geology,  1916,  Part  II,  Mineral  fuels;  David  White, 
G.  H.  Ashley,  and  M.  R.  Campbell,  geologists  in  charge. 

Issued  also  in  separate  chapters.  The  following  chapter  contains  information  on  ground 
water: 

*(i)  Anticlines  in  central  Wyoming,  by  C.  J.  Hares  (pp.  333-280,  PI.  XVni).  Covers  nearly 
5,000  square  miles  in  Natrona  and  Fremont  counties,  west  of  Gasper  and  southeast  of  Lander. 
Gontains,  on  pages  236  and  286,  a  brief  discussion  of  the  water  supply,  including  statements 
regarding  various  hot  springs,  springs  of  large  siie,  sulphur  springs,  and  other  mineral  springs; 
also  a  statement  regarding  water-bearing  formations  and  artesian  prospects.  Includes  a  geo- 
logic map. 

647.  The  Bull  Mountain  coal  fields,  Musselshell  and  Yellowstone  counties,  Mont; 
by  L.  H.  Woobey,  R.  W.  Richards,  and  C.  T.  Lupton.  1917.  218  pp.,  36  pis. 
Gives  detailed  data  regarding  water  supplies,  including  ground  water,  for  the  following 
townships:  Tps.  5-8  N.,  R.  24  E.;  Tps.  5-8  N„  R.  25  E.;  Tps.  5-8  N.,  R.  26  E.;  Tps.  5-9  N., 
R.  27  E.;  Tps.  6-9  N.,  R.  28  E.;  Tps.  5-9  N.,  R.  29  E.;  Tps.  5-9  N.,  R.  30  E.;  Tps.  5-9  N.,  R.. 
31  E.;  T.  8  N.,  R.  32  E. 

656.  Anticlines  in  the  southern  part  of  the  Big  Hom  Basin,  Wyo.,  a  preliminary 
report  on  the  occurrence  of  oil,  by  D.  P.  Hewett  and  C.  T.  Lupton.  1917. 
192  pp.,  32  pis.    35c. 

Covers  a  large  region  In  northwestern  Wyoming,  west  of  the  Big  Hom  Mountains.  Gives 
detailed  data  regarding  surface  waters,  springs,  weUs,  and  groimd-water  prospects  in  the  numer- 
ous anticlinal  areas  described  in  the  report.  See  pages  15, 16,  56-188.  Includes  a  geologic  map 
and  section. 
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Professional  papers  are  distributed  free  by  the  Geological  Survey  as  long  as  its  stock  lasts.  AsMterisk  (*) 
Indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  with  an  asterisk  may,  bov 
ever,  be  purchased  from  the  Si7PERi)rnin>EifT  or  Documents,  Wa8hinoton,D.C.  ProfeasioaalpaiMrs 
are  of  quarto  size. 

*17.  Preliminary  report  on  the  geology  and  water  reeourcee  of  Nebraska  west  of  the 
one  hundred  and  third  meridian,  by  N.  H.  Darton.  1903.  69  pp.,  43  ^. 
50c. 

Describes  topography  and  general  geology  of  Nebraska,  the  streams,  springs,  and  deqt-ented 
waters,  and  irrigation;  gives  list  of  elevations. 

*32.  Preliminary  report  on  the  geology  and  imderground  water  reeourcee  of  the  central 
Great  Plains,  by  N.  H.  Darton.    1905.    433  pp.,  72  pis.    $1.80. 

Describes  topography,  drainage,  stratigraphy,  hisUnical  geology,  and  the  water  horisons; 
dlsonases  deep  wells  and  prospects  (by  counties  and  towns)  in  South  Dakota  (see  Water-supply 
Paper  227),  Nebraska,  central  and  western  Kansas,  eastern  Cokvado,  and  eastern  Wyomtaig; 
discusses  also  the  occurrence  of  coal,  petroleum,  and  natural  gas,  saH,  gypsum,  gold,  iron  ore, 
and  other  minerals. 

*53.  eulogy  and  water  resources  of  the  Big  Horn  basin,  Wyoming,  by  C.  A.  Fiaher. 
1906.    72  pp.,  16  pis. 

Describes  the  topography  of  the  region,  the  stratigraphlc,  structural,  and  historical  geology, 
and  the  underground  waters,  coal,  oil,  and  gas,  building  stone,  and  other  mineral  resoarces; 
discusses  briefly  irrigation  and  mineral  waters. 

*65.  Geology  and  water  reeourcee  of  the  northern  portion  of  the  Black  TTillw  and  adjoin- 
ing regions  in  South  Dakota  and  Wyoming,  by  N .  H.  Darton.  1909.  105  pp., 
24  pis.    40c. 

Describes  the  topography  of  the  region  and  thestratigraphic,  structural,  and  historical  geology 
of  the  sedimentary  ro<dE8;  diacusses  their  mineral  resources,  irodndlng  undeggroond  water,  coal, 
gypBom,  etc.;  contains  also  inlbrmation  concerning  the  surftooe  waters. 

M0H0GBAFH8. 

Monographs  are  of  quarto  size.  They  are  not  distributed  free,  but  may  be  obtained  flrom  the  Oeoioglcil 
Survey  or  from  the  Svperintbndent  or  Documbnts,  Washinoton,  D.  C,  at  the  prices  indicated.  An 
asterisk  (*)  indicates  that  the  Survey's  stock  of  the  paper  is  exhausted. 

25.  The  glacial  Lake  Agassiz,  by  Warren  Upham.    1896.    658  pp.,  38  pis.    $1.70. 

Contains  a  chapter  (pp.  523-582)  on  "Artesian  and  common  wells  of  the  Red  River  Valley ," 
which  discusses  the  sources  of  artesian  water,  the  fresh  waters  in  the  drift  sheets,  the  saiine 
and  alkaline  waters  in  the  Dakota  sandstone,  and  the  use  of  artesian  water  for  IrrigatiaD:  coo- 
tains  analyses  of  waters  from  wells,  streams,  and  lakes  in  Red  River  Valley  and  the  adjohiing 
region;  and  gives  notes  on  wells  in  Clay,  Kittson,  Marshall,  Norman,  Polk,  Traverse,  and 
Wilkin  counties,  in  Minnesota;  in  Cass,  Grand  Forks,  Pembina,  Ridiland,  Traill,  and  Wakb 
counties,  in  North  Dakota;  and  in  a  part  of  the  area  covered  by  Lake  AgassiK,  In  Manitoba. 
The  monograph  includes  numerous  maps  relating  to  the  Plelstooene  geology  of  the  region  and 
a  map  (PI.  XXXVH)  showing  the  distribution  and  depths  of  artesian  wells  in  gladal  drif 
and  bedrock. 

*27.  Geology  of  the  Denver  Basin  in  Colorado,  by  S.  F.  Emmons,  Whitman  Oo«. 
and  G.  H.  Eldridge.    1896.    556  pp.,  31  pis.    $1.50. 

Contains  a  discussion  of  the  water  in  the  Pleistocene  deposits  (pp.  272, 273)  and  a  seetloooD 
artesian  wells  (pp.  401-465).  Discusses  the  history  of  artesian-water  developments  in  Cokrado, 
the  water-bearing  horizons,  the  artesian  structure,  the  quantity  of  artesian  water,  and  tbe 
yield  and  decrease  in  yield  of  flowing  wells.  Includes  three  analyses  of  well  waters  and  maia 
showing  the  geology  of  the  region  and  the  original  area  of  artesian  flow. 

OZOLOOIO  FOLIOS. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  boimded  by  certain  meridians  and 
parallels,  and  these  quadrangles,  which  number  several  thousand,  are  sejiaifttely 
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surveyed  and  mapped. <  The  unit  of  survey  is  also  the  unit  of  publication,  and  the 
mape  and  description  of  each  quadrangle  are  issued  in  the  form  of  a  folio.  When  all 
the  folios  are  completed  they  will  constitute  the  Geologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topography, 
geology,  underground  structure,  and  mineral  deposits  of  the  area  mapped  and  several 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  coimtry  and  its  mineral  products.  The  topographic  map 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills  and 
valleys  and  the  height  above  sea  level  of  all  points  in  the  quadran^e.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  sur&ce .  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  imderground.  The 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  commer- 
cially valuable.  The  artesian-water  map  shows  the  depth  to  underground-water 
horizons.  Eomomic-geology  and  artesian-water  maps  are  included  in  folios  if  the 
conditions  in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  special 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the 
develoimi«it  and  utilizatian  of  mineral  resources. 

The  folios  numbered  from  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by 
22  inches),  called  the  library  edition.  Some  of  the  folios  that  bear  numbers  higher 
than  163  are  published  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in 
the  Creological  Survey  building  May  18, 1913,  the  stock  of  geologic  folios  was  more  or 
less  damaged  by  fire  and  water,  but  80  or  90  per  cent  of  the  folios  are  usable.  They 
will  be  sold  at  the  uniform  price  of  5  cents  each,  with  no  reduction  for  wholesale 
orders.  This  rate  applies  to  folios  in  stock  from  1  to  184,  inclusive  (except  reprints), 
also  to  the  library  edition  of  folio  186.  The  library  edition  of  folios  185,  187,  and 
higher  numbers  sells  for  25  cents  a  copy,  except  that  some  folios  which  contain  an 
unusually  large  amount  of  matter  sell  at  higher  prices.  The  octavo  edition  of  folio 
185  and  higher  numbers  sells  for  50  cents  a  copy,  except  folio  193,  which  sells  for 
75  cents  a  copy.  A  discount  of  40  per  cent  is  idlowed  on  an  order  for  folios  or  for 
folios  togerher  with  topographic  maps  amoimting  to  $5  or  more  at  the  retail  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.    The  folios 
in  the  following  list  contain  also  brief  discussions  of  the  underground  waters  in  con- 
nection with  the  economic  resources  of  the  areas  and  more  or  less  information  concern- 
ing the  utilization  of  the  water  resources. 
♦24.  Three  Forks,  Montana. 
♦55.  Fort  Benton,  Montana. 
♦56.  Little  Belt  Mountains,  Montana. 

85.  Oelrichs,  South  Dakota^Nebraaka.    5c. 

87.  Camp  Clark,  Nebraska.    5c. 

88.  Scotts  Bluff,  Nebraska.    5c. 
96.  Olivet,  South  Dakota.    5c. 
07.  Parker,  South  Dakota.    5c. 
99.  Mitchell,  South  Dakota.    5c. 

100.  Alexandria,  South  Dakota.    5c. 
♦107.  Newcastle,  Wyoming-South  Dakota.    5c. 
108.  Edgemont,  South  Dakota-Nebraska.    5c. 

113.  Huron,  South  Dakota.    5c. 

114.  De  Smet,  South  Dakota.    5c. 

117.  Castleton-Fargo,  North  Dakota-Minnesota.    5c. 

I  Index  maps  showing  areas  in  the  Missouri  River  basin  covered  by  typographic  maps  and  by  geologic 
Iblios  will  be  mailed  on  receipt  of  request  addressed  to  the  Director,  U.  8.  Geological  Survey,  Washing- 
ton, D.  C. 
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*127.  Sundance,  Wyoming-South  Dakota. 
*128.  Aladdin,  Wyoming-South  Dakota-Montana.    5c. 
*141.  Bald  Mountain-Dayton,  Wyoming.    5c. 
*142.  Cloud  Peak-Fort  McKinney,  Wyoming.    5c. 
•150.  Devils  Tower,  Wyoming. 

156.  Elk  Point,  South  DakotarNebrarica-Iowa.    5c. 

165.  Aberdeen-Redfield*  (North ville,  Aberdeen,  Redfield,  and  Byion  quadiangleBi, 
South  Dakota.    5c. 

168.  Jamestown-Tower  ^   (Jamestown,   Eckleson,   and  Tower  quadrangleB),  North 
Dakota.    5c. 

181.  Bismarck,  1  North  Dakota.    5c. 

196.  Philipebuig,  Montana.    25c. 

206.  Leavenworth,  Smith  ville,  Missouri-Kansas.    25c. 

KISCBLLANEOUS   REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  tune  published  reports  relating  to  the  water  resources 
of  the  various  sections  of  the  coimtry.  Notable  among  those  per- 
taining to  the  Missouri  River  basin  are  the  reports  of  the  Chirf  of 
Engineers,  United  States  Army,  of  the  State  geologist  of  Kansas, 
the  State  Drainage  Conmiission  of  Minnesota,  the  Commission  on 
Conservation  of  the  State  of  Montana,  the  State  Board  of  Irrigation 
of  Nebraska,  the  superintendent  of  the  Department  of  Irrigation, 
Forestry,  Fish,  and  Game  of  N9rth  Dakota,  and  the  State  Engineer 
of  Wyoming.     The  following  reports  deserve  special  mention : 

The  Miasouri  River  and  its  utmost  source,  by  J.  V.  Brower.    St.  Paul,  1896. 

Geological  report  of  the  exploration  of  the  Yellowstone  and  Missouri  rivers,  by  F. 
V.  Hayden.    Washington,  1869. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Cokuado:  55th  Cong., 
2d  session,  House  Doc.  141. 

Report  of  the  Commission  appointed  by  his  excellency  the  governor  of  the  State 
of  Colorado  to  revise  the  laws  of  the  State  [of  Colorado]  r^ulating  the  ai4>n>priatioii, 
distribution,  and  use  of  water.    Denver,  1890. 

Some  aspects  of  irrigation  development  in  Colorado,  by  G.  G.  Anderson;  ColoiBdo 
Sci.  Soc.  Proc.,  vol.  9, 1909. 

Special  report  on  well  waters  in  Kansas,  by  Erasmus  Haworth;  Kansas  Univ.  Geol. 
Survey  BuU.    1. 

Report  of  Board  of  Irrigation  Survey  and  Experiment  [Kansas]  for  1895-96.  Topeka, 
1897. 

Water  supplies  of  Kansas,  by  C.  A.  Haskins  and  C.  C.  Young;  Univ.  of  Kanaa 
Bull.  6,  vol.  16, 1915. 

Report  of  the  commission  on  conservation  [State  of  Montana]  on  bills  relatiDg  to 
public  lands,  water  rights,  and  the  protection  and  preservation  of  the  forests.  Heleoi, 
1911. 

Irrigation  laws  of  the  State  of  Wyoming;  compiled  in  the  office  of  the  State  engineer. 

1  Issued  in  two  editions— library  and  octavo.   BpedSj  edition  deslied. 
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INTBBS8T. 

The  following  list  comprises  reports  which  are  not  readily  classi- 
fiable by  drainage  basins  and  which  cover  a  wide  range  of  hydrologic 
investigations: 

WATSB^VPFLT  PAPS&8. 

*1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

Describes  pomps  and  moHre  powers,  windmills,  water  wheels,  and  various  kinds  o( engines; 
also  storage  reservoirs  to  retain  pumped  water  until  needed  for  irrigation. 

*3.  Sewageirrigation,  by  G.W.  Rafter.    1897.    100  pp.,  4  pk.    (See  Water-Supply 
Paper  22.)    10c. 

Discusses  methods  of  sewage  disposal  by  intermittent  filtration  and  by  irrigation ;  describes 
utilization  of  sewage  in  Germany,  En^and,  and  France,  and  sewage  purification  in  the 
United  States. 

*8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Oivesresults  of  experimental  tests  of  windmills  during  the  summer  of  1896  in  the  vicinity 
of  Garden,  Kans.;  describes  instruments  and  me^iods  and  draws  conclusions. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91  pp.,  1  pi.    10c. 
Discus  see  efAciency  of  pumps  and  water  lifts  of  various  types. 
♦20.  Experiments  with  windmills,  by  T.O.Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  descriptions  of  wind  wheels,  makes  comparisons  of  wheeb  of 
several  types,  and  discusses  results. 

♦22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sum^  of  Water-Supply  Paper  No.  3;  discusses  pollution  of  certain  streams,  ex- 
periments on  purification  of  factory  wastes  in  Massachusetts,  value  of  oommerdal  fertilisers, 
and  describes  America  sewage-disposal  plants  by  States;  contains  bibbogrsf^y  of  publica- 
tions relatmg  to  sewage  utiUxation  and  disposal. 

♦41 .  The  windmill,  its  efficiency  and  economic  use,  Part  I,  by  E.  C.  Murjdiy.    1901. 

72  pp.,  14  pis. 
♦42.  The  windmill,  its  efficiency  and  economic  use,  Part  II,  by  E.  C.  Murphy.    1901. 

75  pp.,  2  pis.    10c. 
Nos.  41  and  43  give  detaUs  of  results  of  experimental  tests  with  windmills  of  various  types. 
♦43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 

1901.    86  pp.,  15  pb.    15c. 
♦56.  Methods  of  stream  measurements.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901-^   (See  also  Nos.  M,  94,  and  96. ) 
♦64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 

(See  No.  95.)    10c. 
Describes  methods  of  measuring  velodty  of  water  and  of  measuring  and  oonputrng  stream 

flow,  and  compares  results  obtained  with  the  different  instruments  and  methods;  describes 

also  experiments  and  results  at  the  Cornell  University  hydraulic  laboratory.   A  second, 

enlarged,  edition  published  as  Water-Supply  Paper  96. 

♦67.  The  motioiMS  of  undoground  waters,  by  €.  S.  Sliditer.    1902.    106  pp.,  8  pis. 
15c. 

Discusses  origin,  depth,  and  amount  of  imderground  waters;  permeability  of  rocks  and  po- 
rosity of  sols;  causes,  rates,  and  laws  of  motions  of  underground  water;  surface  and  deep  sones 
of  flow,  and  recovery  of  waters  by  open  wells  and  artesian  and  deep  wells;  treats  of  the  shape 
and  position  of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing  wells;  de- 
scribes artesian  wells  at  Savannah,  Oa. 
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72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  ita  e£Fect 
on  inland  water  resources,  by  M.  0.  Leighton.    1902.    75  pp.,  8  pU.    10c. 
DeOiMs ''normml'*  and ''poUotad'' wmtera  and  dlsoosses  the  daniA^ 
*80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.    10c. 

Treats  of  measurenMiits  of  rainfMI  and  laws  of  measmeuients  of  stream  flow;  gives  formuias 
for  rainfkll,  nm-off,  and  eraporatkn;  dlicnmw  effect  of  forests  on  rainfalland  nm-off. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
26c. 

First  edition  was  pabUshed  in  Part  II  of  the  Twelfth  Annual  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904.  361 
pp.    26c. 

Contains,  in  addition  to  an  account  of  the  organisation  of  the  hydrographic  (wmter-resources) 
branch  of  the  United  States  Geological  Survey,  and  the  rqsort  of  the  oonferanoe,  the  foUow. 
ins;  papers  of  more  or  less  general  interest: 

Llmits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by  Morris  Biflo. 

Electrical  transmission  of  power  for  pumping,  by  H.  A.  Stem. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  Y.  Wisner. 

Irrigation  surreys  and  the  use  of  the  plane  table,  by  J.  B.  lippinoott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

*94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by  E.  C. 
Murphy,  J.  C.  Hoyt,  and  G.  B.  HoUister.    1904.    76  pp.,  3  pis.    10c. 

Gives  instruction  for  field  and  office  work  relating  to  measurements  of  stream  flow  by  current 
meters.    (See  also  No.  06.) 

*95.  Accuracy  of  stream  measurements  (second,  enlarged,  edition),  by  £.  C.  Murphy. 

1904.  169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  dertred 
from  different  Instnmients  and  methods.    ( See  also  Na  94. ) 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States, 
by  £.  B.  GoodeU.    1904.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipolhition  statutes  become  operative,  quotes 
court  decisions  to  show  authority  for  various  deductions,  and  classifies  according  to  scope  the 
statutes  enacted  in  the  different  States. 

*110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geolog:ist  in  charge.    1905.    211pp.,  5  pis.    10c. 

Contains  the  following  reports  of  general  interest.  The  scope  of  each  paper  is  indicated  by  its 
title. 

Description  of  underflow  meter  used  in  measuring  the  velocity  and  dlrectian  of  underground 
water,  by  Charles  S.  Sliohter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  8.  Sliditer. 

Approximate  methods  of  measuring  the  yieid  of  flowing  wells,  by  Charles  8.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  vertical  well  casings,  from 
notes  furnished  by  A.  N.  Talbot 

Experiment  relating  to  problems  of  well  contamination  at  Quitman,  Oa.,  by  8.  W.  MoCaUie. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  describes  the 
manufacture  of  strawboard,  and  gives  results  of  various  experiments  In  disposing  of  the  waste. 
The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region  about 
ICarion,  Ind.,  and  the  contamination  of  rock  welto  and  of  streams  by  waste  oU  and  brtne. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 

1905.  285  pp.,  18  pis.    25c. 

Contains  report  on  '*  Occurrence  of  underground  waters, "  by  M.  L.  Fuller,  disnuwrfng  soorov, 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  rocks,  water-bearing 
formations,  recovery  of  water  by  springs,  wells,  and  pumps,  essential  oondltioo  of  artorian 
flows,  and  general  conditions  affecting  underground  waters  in  eastern  United  Statea. 
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119.  Index  to  the  hjrdrogxaphic  progress  reports  of  the  United  States  Geological 

Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood.    1906.    .?63  pp.    15c. 
Soope  indicttad  by  tiCe. 

120.  Bibliographic  review  and  index  of  papers  relating  to  underground  waters  pub- 

lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1906.    128  pp.    10c. 
Scope  Indicated  by  tiUe. 

*122.  Relation  of  the  law  to  und^iground  waters,  by  D.  W.  Johnson.    1905.    55  pp. 
6c. 

Defines  end  classifles  tmdergroond  waters,  gives  common-law  rules  relating  to  their  use,  and 
dtes  State  legtslative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  C.  8. 
SUchter.    1906.    122  pp.,  15  pis.    16c. 

Diseosses  the  capacity  o(  sand  to  transmit  water,  describes  measorements  of  underflow  in  Rio 
Hondo,  San  Gabriel,  and  Mohave  River  valleys,  Galif . ,  and  on  Long  Island,  N.  Y.,  gives  results 
of  tests  of  wells  and  pomping  plants,  and  describes  stovepipe  method  of  welloonstructlan. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1906.    61pp.,  4  pis. 

Scope  indicated  by  title. 
146.  Contributions  to  the  hydrology  of  eastern  United  States,  1906;  M.  L.  Fuller, 
geologist  in  charge.    1906.    220  pp.,  6  pis.    10c. 

Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  poods  into  drilled  wells,  by  Robert  E.HortoD.  Discusses  efficiency,  cost,  and 
capacity  of  drainage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 

Coostmctian  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 

A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  t^roceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1905. 
267  pp.    16c. 

Contains  brief  aocoont  of  the  organization  of  the  hydrographic  [water-resources]  branch  and 
the  Redamatton  Service,  reports  of  conferences  and  committees,  circulars  of  instmction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamatian,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  thoM  listed  below 
(seope  indicated  by  title)  are  of  more  or  less  general  interest. 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Collection  of  stream-gaging  data,  by  N.  C.  Orover. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  conoeming  basins  of  streams  gaged,  by  R.  E.  Horton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Leighton. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

Alkali  soils,  by  Thos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Murphy. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm^mit  claasiflcation,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrt. 

Record  of  flow  at  eurrent-meter  gaging  stations  during  the  fToien  season,  by  F.  H.  TUHnghast 

147.  Deetructive  floods  in  United  States  in  1904,  by  B.  C.  Murphy  and  others.    1906. 

206  pp.,  18  pis.    16c. 

Contains  a  brief  account  of  "A  method  of  computing  cross-section  area  of  waterways,"  in- 
cluding formulas  for  maximum  discharge  and  area  of  cross  section. 

*160.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  "Horton.    1906.    189 
pp.,  38  pis.    (See  Water-Supply  Ttaper  200.)    16c. 
Scope  indicated  by  title. 
187043*»— W8P  466—20 18 
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151.  Field  aaeay  of  water,  by  M.  O.  Leighton.    1906.    77  pp.,  4  pb.    10c. 

Discusses  methods,  Instnunents,  and  reagents  used  in  detennlning  tnrMdlty,  co!or,  iroo 
chlorides,  and  hardness  in  connection  with  the  studies  of  tiie  quality  of  watar  in  Tarioos  parts 

of  the  United  Stotes. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    10c. 
Scope  indicated  by  title. 
*160.  Underground  water  papers,  1906;  M.  L.  Fuller,  geologist  in  charge.    1906. 
104  pp.,  1  pi. 

Qives  account  of  work  in  1905;  lists  of  publications  relating  to  undecground  watss,  and  can- 
tains  the  following  brief  reports  of  general  interest. 

Significance  of  the  term  *' artesian,"  by  Myron  L.  Fuller. 
Representatian  of  wells  and  springs  on  maps,  by  Myron  L.  Poller. 
Total  amount  of  free  water  in  the  earth's  omst,  by  Myron  L.  Fuller. 
Use  of  fluorescein  in  the  study  of  underground  waters,  by  R.  B.  Dole. 
Pioblepis  of  water  contamination,  by  Isaiah  Bowman. 
Instances  of  improvement  of  water  in  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
charge and  frequency  and  an  index  to  flood  literature,  by  £.  C.  Murphy  and 
others.    1906.    105  pp.,  4  pis.    15c. 

*163.  Bibliographic  review  and  index,  of  undergiound-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fuller,  F.  G.  Clapp,  and  B.  L.  Johnson. 
1906.    130  pp.    15c. 
Scope  Indicated  by  title. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.    1906.    34  pp.,  1  pi.    10c. 

Describes  grain  distillation,  treatment  of  slop,  sources,  character,  and  effects  of  effluenu  on 
streams;  discusses  filtration,  precipitation,  fermentation,  and  evaporation  methods  of  dispose! 
of  wastes  without  pollution. 

*180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  £.  Horton.    1906.    134 
pp.,  2  pis.    20c. 
Scope  indicated  by  title. 

*185.  Investigations  on  the  purification  of  Boston  sewage,  *  *  *  with  a  h^torv' 
of  the  sewage-disposal  problem,  by  C.-E.  E.  Winslow  and  E.  B.  Phelps. 
1906.    163  pp.    25c. 

Discusses  composition,  disposal,  purification,  and  treatment  of  sewages  and  recent  tendeindes 
in  sewage-disposal  practice  in  England,  Germany,  and  the  United  States;  describes  cbaneter 
of  crude  sewage  at  Boston,  removal  of  suspended  matter,  treatment  in  septic  tanks,  and  puri- 
fication by  intermittent  sand  filtration  and  in  beds  of  coarse  material;  gives  bibliography. 

*186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made  at 
Shelby,  Ohio,  by  Herman  Stabler.    1906.    36  pp.,  1  pi. 

QiY9fi  history  of  pollution  by  aoid4ron  wastes  at  Shelby,  Ohio,  and  resulting  litigatkm;  dis- 
cusses effect  of  add-iron  liquors  on  sewage-purification  processes ,  recovery  oi  copperas  f  roan  acid- 
iron  wastes,  and  other  processes  for  removal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  seascm,  by  H.  K.  BarrowB  and 
R.  E.  Horton.    1907.    93  pp.,  1  pi.    15c. 
Scope  indicated  by  title. 
*189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  B.  Phelps. 
1906.    29  pp.,  2  pis.    5c. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
Uquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  stwOa  «( 
amounts  and  character  of  water  used,  raw  material  and  finished  product,  and  mechanical  fil- 
tration. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  thu 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  (d  Illinoif 
and  the  Sanitary  District  of  Chicago),  by  M.  O.  Leighton.  1907.  3G9  pp., 
2  pis.    40c. 

Scope  indicated  by  amplification  of  title. 
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*200.  Weir  experimentB,  coefficients,  and  fonnulaa,  revision  of  paper  No.  150,  by 
R.  E.  Horton.    1907.    195  pp.,  38  pie.    35c. 
Scope  indicated  by  title. 
^^226.  The  pollution  of  streamB  by  sulphite-pulp  waste,  a  study  of  possible  remedies, 
by  E.  B.  Phelps.    1909.    37  pp.,  1  pi.    10c. 

DesoribesmanafBcture  of  sulphite  pulp,  the  waste  Uquora,  and  the  experimental  workleading 
to  suggestions  as  to  methods  of  preventing  stream  pollution. 

*229.  The  disinfection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
putreedbility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.  1909.  91 
pp.,  1  pi.    15c. 

Scope  indicated  by  title. 

*234.  Papers  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  following  papers,  whose  scope  is  indicated  by  their  titles:  I>istribution  of  rainfall 
by  Henry  Oannett;  Floods,  by  H.  O.  Lel^ton;  Developed  water  powers,  compiled  under  the 
direction  of  W.  M.  Steuart,  with  discussion  by  M.  O.  Lelghton;  Undeveloped  water  powers,  by 
K.  O.  Lei^ton;  Irrigation,  by  F.  H.  Newell;  Underground  waters,  by  W.  C.  Hendenhall; 
Denudaticm,  by  R.  B.  Dole  and  Herman  Stabler;-  Control  of  catchment  areas,  by  H.  N.  Parker. 

^   *235.  The  purification  of  some  textile  and  other  factory  wastes,  by  Herman  Stabler 
and  G.  H.  Pratt.    1909.    76  pp.    10c. 

Discusses  waste  waters  from  wool  scouring,  bleaching  and  dyeing  cotton  yam,  bleaching 
cotton  piece  goods,  and  manufacture  of  oleomargarine,  fertiliser,  and  glue. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  the  one-hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  simples,  methods  of  examination,  preparation  of  solutions,  accuracy 
of  estimates,  and  expression  of  analytical  results. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ben^ 
Tavemier  and  M.  0,  Leighton.    1910.    161  pp.    15c. 

Discusses  hydraulic  power  and  irrigation,  French,  Italian,  and  Swiss  legislation  relative  to  the 
development  of  water  powers,  and  laws  proposed  in  the  French  Parliament;  reviews  work  of 
bureau  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agriculture 
and  gives  r^um^  of  Federal  and  State  water-power  legislation  in  the  United  States. 

^^255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  different 
materials;  springs,  and  their  protection;  open  or  dug  deep  wells,  their  location,  yield,  relative 
cost,  protection,  and  safety;  advantages  and  disadvantages  of  dstems  and  combination  wells 
and  cisterns. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Disctisses  amount,  distribution,  and  disposaJoframfall,  water-bearing  rocks,  amount  of  under- 
ground water,  artesian  conditions,  and  oil  and  gas  bearing  formations;  gives  history  of  wel 
drilling  in  .\sia,  Europe,  and  the  United  States;  describes  in  detail  the  various  methods  and  the 
machinery  used;  discusses  loss  of  tools  and  geologic  difficulties;  contamination  of  well  waters 
and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  cost  of  sinking 
wells. 

*258.  Underground-water  papers,  1910,  by  M.  L.  Puller,  F.  G.  Clapp,  G.  0.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 
Contains  the  following  papers  (scope  Indicated  by  titles)  of  general  interest: 
Dreinage  by  wells,  by  K.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  K.  L.  Fuller. 
Pollution  of  undergrotmd  waters  in  limestone,  by  G.  C.  S^atson. 
Protection  of  shallow  wells  in  sandy  deposits,  by  M.  L.  Fuller. 
Magnetic  weUs,  by  H.  L.  Fuller. 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  lUo  Grande  and  the  industrial  application  of  water  analyses, 
by  Herman  Stabler.    1911.    188  pp.     15c. 

Describes  collection  of  samples,  plan  of  analytical  work  and  methods  of  analyses;  discusses 
iK>ipK»nsuming  power  of  waters,  water  softemng,  boiler  waters,  and  water  for  irrigation:  gives 
results  of  analyses  of  waters  of  the  Rio  Grande  and  of  Pecos,  Qalllnas,  and  Hondo  rlvws. 
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*315.  The  purification  of  public  water  supplies,  by  G.  A.  Jdmson.    1913.    84  pp.,  8 
plfl.    10c. 

Discuases  ground,  lako,  and  liver  waters  as  public  supplies,  derekypment  oi  waUivucks 
systems  in  the  United  States,  vmter  ocnaumption,  and  typhoid  ferer;  desoribes  msOiodi  d 
fUtratioo  and  stenlizatioa  of  water,  and  numicipa]  water  snftmftig, 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisonB  with  some 
earlierfloods),  by  A.  H.Horton  and  H.J.  Jackson.    1913.    96  pp.,  22  pis.  20c. 
Although  relating  speciflcaOy  to  floods  in  the  Ohio  Valley,  this  report  discasBesatootiiecMaBS 
of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    76  pp.,  7  pis. 
15c. 

Discusses  methods  of  measunng  the  winter  flow  of  streams. 

345.  Contributions  to  the  hydrology  of  the  United  States,  1914.    N.  G.  Grover, 
chief  hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c. 

*(e)  A  method  of  determining  the  daOy  dLscharge  of  nvers  of  variable  slope,  by  H.  B.  Hall, 
W.  E.  Han,  and  C.  H.  Pierce,  pp.  5»-65.    Scope  indicated  by  title. 

364.  Water  and  analyses  from  the  laboratory  of  the  United  States  Geological  Surve>', 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the 
United  States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  Hct 
springs  In  Montana,  brines  from  Death  VaDey,  water  from  the  Gulf  of  Mexico,  and  mine 
waters  from  Tennessee,  Michigan,  Missouri,  and  Okkhooa,  Meotana,  Colorado  and  Utah, 
Nevada  and  Arisooa,  and  California. 

371.  Equipment  for  current-meter  gaging  staticms,  by  G.  J.  Lyon.    1915.    64  pp., 
37  pis.    20c. 

Describes  methods  of  installing  automatic  and  other  gages  and  of  ooDStructmg  gafe  wbOb, 
dielters,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

375.  Contributions  to  the  hydrology  of  the  United  States,  1915.    N.  C.  Grover,  chief 
hydraulic  engineer.    1916.    181  pp.,  9  pis.    15c. 

Contains  three  papers  presented  at  the  conference  of  engineers  of  the  water-resonrecs  tnmt 
in  December,  1014,  as  follows: 

*(c)  Relation  of  stream  gaging  to  the  science  of  hydiaalics,  by  C.  H.  Pierce  and  R.  W.  Dartn- 
port,  pp.  77-S4. 

(e)  A  method  of  correcting  river  discharge  for  a  changing  stage,  by  B.  E.  Jones,  pp.  U7-490. 

(0  Conditions  requiring  the  use  of  automatic  gages  in  obtaining  records  of  stream  flow,  br 
C.  H.  Pierce,  pp.  181-139. 

*400.  Contributions  to  the  hydrology  of  the  United  States,  1916.    N.  G.  Grover,  chief 
hydraulic  engineer. 

(a)  The  peopled  interest  in  water-power  resources,  by  O.  O.  Smith,  pp.  1-8. 
^c)  The  measurement  of  silt-laden  streams,  by  Raymond  C.  Pieroe,  pp.  9^-SL 
(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Orover  and  J.  C.  Hoyt,  pp.  5»-S9. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.  Ellis.     1917.    59  pp.     10c. 

A  brief  paper  published  "merely  to  furnish  a  reply  to  the  numerous  teqatrtas  that  are  coi- 
tinuaDy  being  received  from  all  parts  of  the  country"  as  to  the  cdBBcacy  of  the  divimng  rod  for 
locating  underground  water. 

*425.  Contributions  to  the  hydrology  of  the  United  States,  1917.    N.  C.  Grover,  chi^ 
hydraulic  engineer.    1918.    Contains: 
^e)  Hydraulie  conversion  tables  and  convenient  equivalents,  pp.  71-M.   IWI. 

427.  Bibliogn^hy  and  index  of  the  publicatums  of  the  United  States  Geological 
Survey  relating  to  ground  water,  by  O.  E.  Meinzer.  .  1918.    169  pp.,  1  pi- 

Includes  pul^catlons  prepared,  in  whole  or  in  part,  by  the  Qeologioal  Surrey  that  trmt  tKT 
phaseof  the  8ub)ect  of  ground  water  or  any  snt^lectdifeetlyapiitteabto  to  groundwater^  IA» 
tiated  by  map  showing  reports  that  oover  speoiflo  anas  mora  or  lass  tboconghly. 
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AMWJAL  BSPOSTt. 

•Fifth  Anniul  Report  of  the  United  States  Geological  Survey,  1883-84,  J.  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    ContaiDs: 

'Rie  requisite  and  qualifying  condltians  of  artesian  wells,  by  T.  C.  ChamberUn,  pp.  12S-173, 
pi.  21.    S«)pe  indicated  by  title. 

•Twelfth  Annual  Report  ofthe  United  States  Geological  Survey,  1890-91,  J.  W.  Powell, 
Director.  1891.  2  parta.  •Part  II,  Irrigation,  xviii,  576  pp.,  93  pis.  $2. 
Ck)ntains: 

nrrigatiOD  in  India,  by  H.  M.  Wilson,  pp.  363-561.  pis.  107-146.  (See  Water-Supply  Paper  87.) 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
PoweU,  Director.  1892.  (Parts  II  and  III,  1893.)  3  parts.  •Part  III, 
Irrigation,  xi,  486  pp.,  77  pis.    $1.85.    Contains: 

•Amenoan  iniffatlon  engineering,  by  H.  M.  Wilson,  pp.  101-349,  pis.  111-146.  Discusses  the 
eeonamical  aspects  of  irrigation,  alkaline  drainage,  silt,  and  sedlmentatioo;  gives  brief  history  of 
legislation;  describes  peremual  canals  in  Idaho-California,  Wyoming,  and  Arizona;  discosses 
water  storage  at  reservoirs  of  the  California  and  other  projects,  subsurface  sources  of  supply, 
pumping  and  subirrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Part  II,  1894.)  2  parts.  •Part  II,  Accompany- 
ing papers,  xx,  597  pp.,  73  pis.    $2.10.    ciontains: 

^Natural  mineral  waters  of  the  United  States,  by  A.  C.  Peale,  pp.  4^-88,  pis.  3  and  4.  I>i8- 
cusses  the  origin  and  flow  of  mineral  springs,  the  source  of  mineralization,  thermal  springs,  the 
chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  utilintion 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyses. 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vols, 
and  separate  case  for  maps  with  Part  V.  •Part  II,  Papers  chiefly  of  a  theo- 
retic nature,  v.  958  pp.,  172  pis.    $2.65.    Ck)ntains: 

^Principles  and  conditions  of  the  movements  of  ground  water,  by  F*  H.  King,  pp.  59-294,  pla 
6-lS.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soiJ,  and  in  other  rocks,  the  depth 
to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of  ground 
waters,  and  the  oonflguratlon  of  the  ground-water  surfiace;  gives  the  results  of  experimental 
Investigations  on  the  flow  of  air  and  water  through  a  rigid,  porous  medium  and  through  sands, 
sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  summariies  results 
of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of  rivers, 
rate  of  filtration  throu^  soil,  interference  of  wells,  etc. 

^Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  8.  Blichter,  pp.  295-384,  pL 
17.    Scope  indicated  by  title. 

Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-99,  Charles 
D.  Walcott,  Director.  1899.  (Parts  II,  III,  IV,  V,  and  VII,  1900.)  7  parts 
in  8  vols,  and  separate  case  for  maps  with  Part  V.  •Part  IV,  Hydrography, 
vii,  660  pp.,  75  pis.    $1.40.    Contains: 

^Hydrography  of  Nicaragua,  by  A.  P.  Davis,  pp.  MS-887,  pis.  64-75.  Describes  the  topo- 
graphic features  ofthe  boundary,  the  Lake  Basin,  and  Bio  fian  Juan;  gives  a  brief  r^sumd  ofthe 
boundary  dispute;  discus8esrainfBll,temperature,andre]ativehumidity,ev&pocation,resouroes 
and  productians,  the  ship-railway  and  canal  projects;  gives  the  history  of  the  investigations  by 
the  Canal  Commission,  and  results  of  measurements  on  the  Rio  Grande,  on  streams  tributary  to 
Lake  Nicaragua,  and  on  Rio  San  Jaun  and  its  tributaries. 

Twenty-second  Annual  Report  of  the  United  States  Geological  Siurvey,  1900-1901; 
Charles  D.  Walcott,  Director.  1901.  (Parts  III  and  IV,  1902.)  4  parts. 
Part  IV,  Hydrography,  690  pp.,  65  pis.    $2.20.    Contains: 

^Hydrography  of  the  American  Isthmus,  by  A.  P.  Davis,  pp.  507-680,  pis.  37-50.  Describes 
the  physiography,  temperature,  rainfall,  and  winds  of  Central  America;  discussed  the  hydrog- 
raphy of  the  Nicaragua  canal  route  and  the  Panama  canal  route;  gives  estimated  monthly  dis- 
charge of  many  of  the  streams,  and  rainfall  and  evaporation  tables  for  various  points. 
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FROmUBOOVAL  PAVBRS. 

*Tl.  Denudation  and  erosion  in  the  southern  Appalachian  region  and  tiie  Mooooga- 
hela  baflin,  by  L.  C.  Glenn.    1911.    137  pp.,  21  pis.    85c. 

Describes  the  relation  of  agricnltore,  hunbering,  mining,  and  power  development  to  eroekm 
and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details  of  ooffKlltloni  in 
Holston,  NoUchucky,  French  Broad,  Little  Tomeeaee,  and  Hiwaasee  Aver  basins,  along  Ten- 
nessee River  proper,  and  in  th^basins  of  the  Coosa-Alabama  system,  Chattaboocdiee,  Bavaonab, 
Saluda,  Broad,  Catawba,  Yadkin,  New,  and  Monongaheia  rivers. 

*86.  The  transportation  of  debris  by  running  water,  by  G.  E.  Gilbert,  based  on 
experiments  made  with  the  assistance  of  £.  C.  Murphy.  1914.  263  pp., 
3  pis.    70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  specially  equipped  laboratory  at 
Berkeley,  Calif.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  whidi  control  the 
movement  of  bed  load,  and  specially  to  determine  how  the  quantity  of  load  is  related  to  tbe 
stream's  slope  and  discharge  and  to  the  degree  of  comminution  of  the  debris." 
A  highly  technical  report. 

105.  Hydraulic  mining  d6bris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp., 
34  pis.    1917. 

Presents  the  results  of  an  investigation  undertaken  by  the  United  States  Geological  Survey 
in  response  to  a  memorial  ftam  the  California  Miners'  Association  asking  that  a  particular  study 
be  made  of  i>ortions  of  the  Sacramento  and  San  Joaquin  iraUeys  affected  by  detritus  (hnn  tor- 
rential streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject, 
traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  thesimHar 
effects  which  certain  other  industries  Induce  through  stimulation  of  the  erosion  of  the  soil,  and 
the  influence  ol  the  restriction  of  the  area  of  inundat  ion  by  the  construction  of  levees.  Suggests 
oooperatfon  by  several  Interests  for  tbe  control  of  the  streams  now  carrying  heavy  loads  of  d^br^ 

BXnXBTINS. 

*32.  Lists  and  analjrses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Beflnes  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  ikr  as 
available. 

^319.  Summary  of  the  controlling  fetctora  of  artesian  flows,  by  Myron  L.  Fuller.  1908. 
44  pp.,  7  pis.    10c. 

Describes  tmderground  reservoirs,  the  sources  of  underground  waters,  the  confining  agents, 
the  primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  factors  of 
artesian  flow,  and  tjrpical  artesian  systems. 

479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water  and  the  prop- 
erties of  natural  water;  gives  a  dassiflcation  of  water  based  on  property  values  and  motins 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formatioDS,  sOia 
in  river  water,  and  tlie  character  of  the  water  of  the  Mississippi  and  the  Oieat  Lakes  and  St. 
Lawrence  River  as  indicated  by  chemical  analyses. 
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Artesian  waters:  Essential  conditions A  5;  B  319;  W  67,  114 

BibUographies ' W  119,  120,  163,  416,  427 

Chemical  analyses:  »  Methods  and  interpretations W  151,  236,  274,  364;  B  479 

Colorado:  Quality  of  waters ^ W  9 

Surface  waters A  18,  iv;  20,  v;  21,  iv;  W  74,  147,  162 

Underground  waters A  16,  ii; 

17,  ii;  21,  iv;  22,  iv;  M  27;  B  265,  298;  P  32;  W  9,  57,  149,184 

Conservation W  234,  400a;  P  72 

Debris  reports P  86,  105 

Denudation P  72 

Divining  rod W  416 

Engineering  methods W  1; 

3,  8,  20,  41,  42,  43,  56,  64,  93,  95,  94,  110,  143,  146,  150,  180 
187, 200, 257, 337, 345«,  371,  375c,  375«,  375/,  400c,  400d,  425c 

Floods W  96,  147,  162,  334 

Ice  measurements W  187,  337 

India:  Irrigation A  12;  W  87 

Iowa:  Quality  of  waters W  236,  293 

Surface  waters W  162,  293 ;  G  F  156 

Underground  waters B  298;  W  57,  114,149,293;  G  F  156 

Irrigation,  general. . .  A  10,  ii;  11,  ii;  12,  ii;  13,  iii;  16,  ii;  W  20,  22, 41, 42,  87,  93, 146 

Kansas:  Quality  of  waters W  236,  273 

Surface  waters W  5,  96,  147,  273 ' 

Underground  waters A  16,  ii; 

21,  iv;  22,  iv;  B  264,  298;  P3  2;  W  57,  149,  258,  273;  G  F  206 

Legal  aspects:  Surface  waters W  103,  152,  238 

Underground  waters W  122 

Mineral  springs:  Analyses A  14,  ii;  B  32 

Origin,  distribution,  etc A  14,  ii 

Lists B  32;  W  114 

Minnesota:  Quality  of  waters W  102,  236 

Surface  waters W  162 

Underground  waters M  25;  B  298;  W  57, 102, 114,  149;  G  F  117 

Missoiui:  Quality  of  waters,  etc W  195 

Surface  waters W  162,  195 

Underground  waters. . .  B  264,  298;  W  57,  102,  110,  114,  149, 195;  G  F  206 

Montana:  Quality  of  waters W  221,  274;  G  F  128 

Surface  waters A  12,  ii;  21,  v;  W  221,  274,  367;  G  F  196 

Underground  waters.  B  298,  647;  W  57,  149,  221,  4006;  G  F  24,  55,  56,  128 
Motions  of  groimd  waters A  19,  ii;  B  319;  W  67,  110,  140 

1  Many  of  the  reports  contain  brief  subject  bibliographies.    See  abstracts. 

I  Many  analyses  of  river,  spring,  and  well  waters  are  scattered  through  publications  as  noted  In  abstracts. 

xxxvn 


Digitized  by 


Google 


XXXVin  SUKFACE  WATEH  supply,  1&17,  PART  VI. 

Nebraska:  Quality  of  water W  236 

Surface  waters. . .  A  19,iv;  W29,70,93, 215, 216, 230;P17, 32;GF87,88, 156 

Underground  waters A 19,  iv; 

B  298;  P  17,32;  W  12,29,70,184,215,216,4256;  G  F  85,87,88,108,156 

Nicaragua:  Surface  waters A  20,  iv;  22,  iv 

North  Dakota:  Surface  waters G  F  168,  181 

Underground  waters •. A  17,  ii 

M  25;  B  298,  575;  W  61, 93, 117, 146, 149;  G  F  117,  168,  181 

Panama:  Surface  waters A22, iv 

Pollution:  By  industrial  wastes W  179, 186, 189, 226, 235 

By  sewage W  72, 179, 194 

Laws  forbidding W  103, 152 

Indices  of W  160 

Profiles  of  rivers ; W  44, 367 

Sanitation;  quality  of  waters;  pollution;  sewage  irrigation W  3, 

22, 72, 103, 110, 113, 114, 145, 152, 160, 179, 185 
186, 189, 194, 226, 229, 235, 236, 255, 258, 315 

Sewage  disposal  and  purification W  3, 22, 72, 113, 185, 194, 229 

South  Dakota:  Quality  of  waters A18,iv;  W274 

Surface  waters A21iv;  W  90, 

147,  162,  274;  G  F  96,  97,  99,  100,  113,  114,  127,  128,  156,  165 

Underground  waters A  17,  ii; 

18,  iv;  21, iv;  B  298, 575, 627;  P  32, 65;  W  34,  61,  90,  149,  227, 
428;  (t  F  96,  97,  99,100,107,108,113,  114,  127,  128,  156,  165 

Underground  waters:  Legal  aspect W  122 

Methods  of  utilization W  114, 255, 257 

Pollution WHO,  145, 160, 258 

Windmill  papers W  1, 8, 20, 41, 42 

Wyoming:  Quality  of  waters W  274, 4256 

Siuiace  waters. ...  A  21,  iv;  W  70, 93, 274;  P  65;  G  F  127, 128, 141, 142, 150 

rndeiyround  waters ; W  4256;  A  21,  iv; 

B  298,  364,  471a,  6216,   641t,   656;    W  70; 

P  32,  53.  65;  G  F  107, 127, 128, 141, 142, 150 

Yellowstone  National  Park :  Quality  of  waters B  47, 395 
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Agency  ditch,  Mont xi 

American  Fork,  Mont x 

Apple  Creek,  N.  Dak xm 

Badger  Creek,  Mont x 

Bates  Creek,  Wyo xv 

Battle  Creek,  Mont xi 

BattleCreek,  S.  Dak xm 

Bear  Creek,  Colo xvi 

Beaver  (Ladder)  Creek,  Kans xvn 

Beaver  Creek,  Mont xi 

Beaver  Creek,  S.  Dak xm 

Beaverhead  River,  Mont vra 

Belle  Fourche  River,  8.  Dak xm 

Belt  Creek,  Mont x 

Big  Blue  River,  Nebr xvn 

Big  Creek,  Wyo xiv 

Big  Gooee  Creek.    See  Goose  Creek . 

Bighole  River,  Mont ix 

Big  Horn  River,  Mont.-Wyo xn 

Big  Muddy  Creek,  Mont xi 

Big  Pipestone  Creek,  Mont ix 

Big  Sioux  River,  S.  Dak xiv 

Big  Thompson  Creek,  Colo xvi 

Big  Timber  Creek,  Mont xi 

Big  Timber   Creek,    South    Fork, 

Mont XI 

Birch  Creek,  Mont x 

Birdwood  Creek,  Nebr xv 

Blackleaf  Creek,  Mont x 

Blue  River,  Kans xvn 

Blue  River,  Big,  Nebr xvn 

Blue  River,  Little,  Nebr xvn 

Boulder  Creek,  Colo xvi 

Boulder  Creek,  North,  Colo xvi 

Boulder  Creek,  South,  Colo xvi 

Boulder  River,  Mont xi 

Boulder  River,  East  Fork,  Mont. . .  xi 

Boulder  River,  West  Fork,  Mont. .  xi 

Boxelder  Creek,  Mont x 

Boxelder  Creek,  S.  Dak xm 

Boxelder  Creek,  Wyo xv 

Brush  Creek,  Wyo xiv 

Bull  Lake  Creek,  Wyo xn 

Cache  la  Poudre  River,  Colo xvi 


Page. 

Canadian  River,  Colo xrv 

Cannonball  River,  N.  Dak xm 

Canyon  Creek,  Wyo xv 

Checkerboard  Creek,  Mont x 

Cheyenne  River,  S.  Dak xm 

Chugwater  Creek,  Wyo xv 

Clark  Fork,  Mont xi 

Clear  Creek,  Colo xvi 

Clear  Creek,  Wyo xn,  xm 

Community  canal,  Colo xvi 

Cook  canal,  Mont xi 

Corbin-Morse  ditch,  S.  Dak xm 

Cottonwood  Creek,  Wyo xv 

Cow  Creek,  Wyo xiv 

Crow  Creek,  Mont ix 

Crow  Creek,  S.  Dak xm 

Crow  Creek,  Middle  Fork,  Wyo ...  xvi 

Crown  Butte  canal,  Mont ix 

Cruez  ditch,  Wyo xm 

Cut  Bank  Creek,  Mont x 

Deadman  Creek,  Mont ix 

Dearborn  River,  Mont ix 

Deep  Creek,  Mont,  (tributary  to 

Marias  River) xi 

Deep  Creek,  Mont,  (tributary  to 

Missouri  River) x 

Deep  Creek,  Wyo xv 

Deer  Creek,  Wyo x v 

Deweese  Creek,  Mont xv 

Dinwoody  Creek,  Wyo xn 

Douglas  Creek,  Wyo xiv 

Dry  Fork  of  Marias  River x 

Dry  Creek,  Wyo xn 

Duck  Lake  Creek,  Colo xvi 

Dupuyer  Creek,  Mont x 

Elk  Creek,  S.  Dak xm 

Elkhom  River,  Nebr xvn 

Encampment  River,  Wyo xiv 

Falls  Creek,  Mont ix 

Flatwillow  Creek,  Mont x 

Floweree  Big  cai\al|  Mont ix 

Ford  Creek,  Mont ix 

Fort  Belknap  canal,  Mont x 

FrenchCreek,  Wyo xnr 
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Frenchman  Creek,  Mont xi 

Frenchman  Creek,  Nebr xvn 

Gallatin  River,  Mont ix 

Gasconade  River,  Mo xvn 

Gasconade  River,  Finey  Fork,  Mo.  xvn 

Geneva  Creek,  Colo xvi 

Gibbon  River,  Mont ix 

Goose  Creek,  Colo xvi 

Goose  Creek,  Wyo xn 

Goose  Creek,  Little,  Wyo xn 

Grand  River,  S.  Dak xin 

Grand  River,  North  Branch,  N .  Dak  xra 

Greybull  River,  Wyo xn 

Grizzly  Creek,  Colo xiv 

Grizzly  Creek,  Little,  Colo xiv 

Handy  ditch,  Colo xvi 

Harlem  canal,  Mont xi 

Hat  Creek,  S.  Dak xra 

Heart  River,  N.  Dak xra 

Highwood  Creek,  Mont x 

Horn  River,  Little,  Mont xni 

Horse  Creek,  Wyo.  (tributary  to 

Big  Horn  River) xn 

Horse  Creek,  Wyo.  (tributary  to 

Platte  River) xv 

Horseshoe  Creek,  Wyo xv 

Indian  Creek,  S.  Dak xra 

Jack  Creek,  Wyo xiv,  xv 

James  River,  N.  Dak xin 

Jefferson  Creek,  Colo xvi 

Jefferson  River,  Mont vni 

Judith  River,  Mont x 

Kansas  River,  Kans xvn 

Knife  River,  N.  Dak xra 

Ladder  Creek,  Kans.     See  Beaver 

Creek. 

La  Bonte  Creek,  Wyo xv 

La  Prele  Creek,  Wyo xv 

Laramie  River,  Colo .  -Wyo xv 

Laramie  River,  Little,  Wyo xv 

Laramie  River,  North ,  Wyo. xv 

Lebo  Creek,  Mont x 

Little  Horn  River,  Mont xn 

Little  Blue  River,  Nebr xvn 

Little  Goose  Creek,  Wyo xn 

Little  Grizzly  Creek,  Colo xiv 

Little  Laramie  River,  Wyo xv 

Little  Medicine  Bow  River,  Wyo  - .  xv 
Little  Missouri  River,  Mont.,  N. 

Dak.,  S.  Dak * xra 

Little  Piney  Creek,  Mo xvn 

Little  Popo  Agie  River, Wyo xn 


Little  Porcupine  Creek,  Mont. xi 

Little  Prickly  Pear  Creek,  Mont. . .  ix 

Little  South  Platte  River,  Colo xvi 

Little  Whitetail  Creek,  Mont x 

Little  Wind  River,  Wyo xn 

Little  Wind  River,  North  Fork, 

Wyo xn 

Lodge  Creek,  Mont x,xi 

Lodgegrass  Creek,  Mont xn 

Lost  Horse  Creek,  Mont ix 

Loup  River,  Nebr xvn 

Loup  River,  Middle,  Nebr xvi 

Loup  River,  North,  Nebr xvi 

Lump  Gulch  Creek,  Mont ix 

Mclntyre  Creek,  Colo xv 

Madison  River,  Mont ix 

Marais   dee   Cygnes.     See   Osage 

River. 

Marias  River,  Mont x 

Marsh  Creek,  Mont ix 

Matheson  canal,  Mont xi 

Meadow  Creek,  Wyo xn 

Medicine  Bow  River,  Wyo xv 

Medicine  Bow  River,  Little, Wyo..  xv 
Michigan  Creek,  Colo,  (tributary  to 

North  Platte) xiv 

Michigan  Creek,  Colo,  (tributary  to 

South  Platte) xvi 

Middle  Creek,  Mont ix 

Middle  Fork  of  Crow  Creek,Wyo. . .  xvi 

Middle  Loup  River,  Nebr xvn 

Milk  River,  Mont x 

Milk  River,  North  Fork,  Mont x 

Milk  River,  South  Fork,  Mont x 

Missouri   River,  Mont.,  N.  Dak., 

Mo vui 

Missomi    River,     Little,    Mont., 

N.  Dak.,  S.  Dak xiu 

Moreau  River.    See  Owl  River. 

Muddy  Creek,  Mont x 

Muddy  Creek,  Big,  Mont xi 

Muddy  Creek,  Wyo xv 

Muddy  River,  N.  Dak xra 

Mullen  Creek,  Wyo xiv 

Muskrat  Creek,  Mont ix 

Mussellshell  River,  Mont x 

Mussellshel  River,  North  Fork, 

Mont X 

Musselshell    River,    South    Fork, 

Mont X 

Niobrara  River,  Nebr xra 

North  Laramie  River, Wyo xv 


Digitized  by 


Google 


INDEX   OF   STREAMS. 


XU 


Page. 

Xorth  Loup  River,  Nebr xvn 

North   Platte   River,  Colo.-Nebr.- 

Wyo XIV 

Xorth  Platte,  Middle  Fork,  C^olo. . .  xiv 
Xorth  Platte  River.  North  Fork, 

Colo XIV 

Xorth  Platte  River,  Roaring  Fork, 

Colo : XIV 

Xorth  Spring  Creek,  Wyo xiv 

No  Wood  Creek,  Wyo xn 

Osage  River,  Kans xvn 

Owl  Creek,  S.  Dak xni 

Owl  Creek,  Wyo xii 

Owl  (Moreau)  River,  S.  Dak xiii 

Painted  Woods  Creek,  N.  Dak xiii 

Paintrock  Creek,  Wyo xii 

Paradise  Valley  canal,  Mont xi 

Pase  Creek,  Wyo xv 

PteBamari  River,  Mont ix 

Piney  Creek,  Wyo xm 

Piney  Creek,  Little,  Mo xvn 

Piney    Fork  (Big   Piney   Creek), 

Gasconade  River,  Mo    xvn 

Pipestone  Creek,  Big,  Mont ix 

Platte  River,  Nebr xiv 

Platte  River,  North,  Colo.-Nebr.- 

Wyo XIV 

Platte  River,  North,  North  Fork, 

Colo XIV 

Platte  River,  North,  Roaring  Fork, 

Colo XIV 

Platte  River,  South,  Colo.,  Nebr.  xv,xvi 
Platte  River,  South,  Middle  Fork, 

Colo XVI 

Platte  River,  South,  North  Fork, 

Colo .'.  XVI 

Poplar  River,  Mont xi 

Popo  Agie  River,  Wyo xii 

Popo  Agie  River,  Little,  Wyo xu 

Porcupine  Creek,  Mont xi 

Porcupine  Creek,  Little,  Mont xi 

Powder  River,  Middle  Fork,  Wyo.  xn 

Powder  River,  North  Fork,  Wyo. .  xn 

Powder  River,  South  Fork,  Wyo. .  xn 

Prairie  Dog  ditch,  Wyo xn 

Prickly  Pear  Creek,  Mont ix 

Prickly  Pear  Creek,  Little,  Mont. .  ix 

Pryor  Creek,  Mont xi 

Rapid  Creek,  S.  Dak xiii 

Red  Creek,  Wyo xn 

Red  Deer  Lake,  Nebr xin 

Red  Rock  Creek,  Mont vin 


Page. 

Redwater  ditch,  S,  Dak. xni 

Redwater  River,  S.  Dak. xiii 

Republican  River,  Nebr.-Kans xvn 

Republican   River,    North   Fork, 

Nebr xvn 

Republican   River,    South   Fork, 

Nebr xvn 

Reser  ditch,  Mont xi 

Roaring    Fork    of    North    Platte 

River,  Colo xiv 

Red  Rock  Credc,  Mont vin 

Rock  Creek,  Colo xvi 

Rock  Creek,  Mont xi 

Rock  Creek,  Wyo xv 

Rock  Creek  canal,  Mont xi 

Rock  River,  Minn xiv 

Rosebud  River,  Mont xi 

Rottengraes  Creek,  Mont xn 

Ruby   Creek,    Mont.    See  Passa- 

mari  River. 

Sage  Creek,  Wyo xv 

St.  Lawrence  Creek,  Wyo xn 

St.  Vrain  Creek,  Colo xvi 

Saline  River,  Kans..^ xvn 

Sand  Creek,  Wyo xv 

Scott  Gomer  Creek,  Colo xvi 

Sevenmile  Creek,  Mont ix 

SheU  Creek,  Wyo xn 

Shoshone  River,  Wyo xn 

Sibylee  Creek,  Wyo xv 

Sioux  River,  Big,  S.  Dak xrv 

Smelter  Creek,  Colo xvi 

Smith  Creek,  Mont ix 

Smith  River,  Mont ix 

Smoky  Hill  River,  Kans xvn 

Soap  Creek,  Mont xn 

Solomon  River,  Kans xvn 

South  Boulder  Creek,  Colo xvi 

South  Platte  River,  Colo.,  Nebr.  xv,  xvi 

South  Platte  River,  Little,  Colo  . .  xvi 
South  Platte  River,  Middle  Fork, 

Colo : XVI 

South  Platte  River,  North  Fork, 

Colo XVI 

Spearfish  Creek,  S.  Dak xin 

Spring  Creek,  Mont x 

Spring  Creek,  S.  Dak xm 

Spring  Creek,  Wyo xiv 

Spring  Creek,  North,  Wyo xiv 

Stillwater  River,  Mont xi 

Sun  River,  Mont ix 

Sun  River  canals,  Mont ix 
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Sun  River,  North  Fork,  Mont ix 

Sun  River,  South  Fork,  Mont ix 

Sun  River,  South  Fork  of  North 

Fork,  Mont ix 

Sweetgrass  Greek,  Mont xi 

Sweetwater  River,  Wyo xv 

Tarryhall  Creek,  Colo x vi 

Tenmile  Creek,  Mont ix 

Tensleep  Creek,  Wyo xn 

Teton  River,  Mont x 

Thompson  (>eek.  Big,  Colo xvi 

Timber  Creek,  Big,  Mont xi 

Timber  Creek,  Big,  South  Fork, 

Mont. XI 

Tongue  River,  Wyo xn 

Trout  Creek,  Wyo xn 

TurtleCreek,  N.  Dak xra 

Two  Medicine  River,  Mont x 

Wagon  Hound  Creek,  Wyo xv 

Warm  Spring  Creek,  Wyo xn 

West  Fork  ditch,  Mont. xi 


P»«^ 

White  River,  Nebr.,  S.  Dak. 

White  River,  South  Fork,  S.  Dak.. 

Whitetail  Creek,  Mont ix 

Whitetail  Creek,  Little,  Mont ex 

Willow  Creek,  Mont.  (Marias  River 

basin) x 

Willow  Creek,  Mont  (Sun  River 

basin) ix 

Willow  Creek,  Wyo.  (YeUowstone 

River  basin) xn 

Wind  River,  Wyo zi,  xn 

Wind  River,  Little,  Wyo xn 

Wind  River,  Little,  North  Fork, 

Wyo xn 

Winter-Anderson  canal,  Mont. x 

Wolf  Creek,  Mont xi 

Wolf  Point  ditch,  Mont xn 

Woodbine  Creek,  Mont xi 

Wood  River,  Wyo xn 

Yellowstone  Ri^er,  Wyo.,  M<mt. . .  xi 
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GAZETTEER  OF  STREAMS  OP  TEXAS. 


Prepared  imder  the  direction  of  Glenn  A.  Gray. 


INTRODUCTION. 

The  following  pages  contain  a  gazetteer  of  streams,  lakes,  and 
ponds  as  shown  by  the  topographic  maps  of  Texas  which  were  pre- 
pared by  the  United  States  Geological  Survey  and,  in  areas  not 
covered  by  the  topographic  maps,  by  State  of  Texas  county  maps 
and  the  post-route  map  of  Texas.  For  many  streams  a  contour  map  of 
Texas,  prepared  in  1899  by  Robert  T.  Hill,  was  consulted,  as  well  as 
maps  compiled  by  private  survej's,  engineering  corporations,  tlie 
State  Board  of  Water  Engineers,  and  the  International  Boundary 
Commission.  An  effort  has  been  made  to  eliminate  errors  where 
practicable  by  personal  reconnaissance. 

All  the  descriptions  are  based  on  the  best  available  maps,  and 
their  accuracy  therefore  depends  on  that  of  the  maps.  Descriptions 
of  streams  in  the  central  part  of  the  State,  adjacent  to  the  Rio 
Grande  above  Brewster  County,  and  in  parts  of  Brewster,  Terrell, 
Bowie,  Cass,  Burleson,  Brazos,  Grimes,  Washington,  Harris,  Bexar, 
Wichita,  Wilbarger,  Montague,  Coke,  and  Grayson  counties  wei^e 
compiled  by  means  of  topographic  maps  and  are  of  a  good  degree  of 
accuracy.  It  should  be  understood,  however,  that  all  statements  of 
elevation,  length,  and  fall  ar^  roughly  approximate. 

The  Geological  Survey  topographic  maps  used  are  cited  in  the  de- 
scriptions of  the  streams  and  are  listed  below.  An  index  circular 
showing  the  area  covered  by  each  map  may  be  obtained  by  applying 
to  the  Director,  United  States  Geological  Survey,  Washington,  D.  C. 
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GAZETTEER. 

AcicBo  OB  Tbanqxtttas  Cheek. — Jim  Wells  and  Kleberg  counties;  rises  in  the 
eastern  part  of  Jim  Wells  County ;  flows  southeastward  22  miles  into  San 
Fernando  Creek,  thence  to  Gulf  of  Mexico  through  Baffins  Bay. 
Adams  Branch. — Brown  County;  a  stream  8  miles  long  flowing  through  the 
town  of  Brownwood  In  the  southeastern  part  of  the  county;  empties  into 
Pecan  Bayou  and  thus  to  the  Colorado.    Coleman  and  Brownwood  topo- 
graphic maps. 
AoAif  s  Bayou. — Orange  County ;  rises  in  the  north  central  part  of  the  county ; 
flows  southeasterly  11  miles  into  Sabine  River  (tributary  to  Sabine  Lake 
and  thus  to  Gulf  of  Mexico)  about  a  mile  south  of  Orange. 
Ai>OBE   Ckeek. — Hutchinson  County;   an   intermittent  stream  rising  16  miles 
northeast  of  Plemons  and  flowing  southeasterly  8  miles  to  Its  Junction 
with    Canadian   River    (tributary   to   Arkansas  River   and   thus   to   the 
Mississippi)  12  miles  northeast  of  Plemons  in  eastern  part  of  county. 
Adams  Creek. — ^Wilbarger  County;  rises  in  northeastern  part  7  miles  north- 
west  of  Electra;   flows  northeasterly   into  Red  River  and   thus  to  the 
Mississippi;  intermittent    Electra  topographic  map. 
AcrA   Caballo  ob  Hobse  C^beek. — Oldham   County;   an   intermittent  stream 
rising  in  extreme  northwestern  comer  of  county  and  flowing  southeasterly 
13  miles  into  Canadian  River  (tributary  to  Arkansas  River  and  thus  to 
the  Mississippi)  15  miles  north  of  Adrian  in  northwestern  part  of  county. 
Agtja  Dulce  Cbeek. — Rises  in  the  northwestern  part  of  Jim  Wells  County; 
flows  south  westward  12  miles  into  Santa  Petronilla  Creek  (thence  through 
Bafllns  Bay  to  Gulf  of  Mexico)  5  miles  north  of  Driscoll. 
Agua  de  Ftera  Cbeek. — Kinney  County ;  rises  8  miles  northeast  of  Brackett ; 
flows  southeasterly  25  miles  to  Kinney-Maverick  county  line,  where  it 
enters  Elm   Creek    (tributary  to  Nueces  River)    Intermittent     Brackett 
topographic  map. 
AcrA  Xegbo  Crcek. — Atascosa  County ;  rises  In  northern  part  of  county ;  flows 
southerly  5  miles  into  Palo  Alto  Creek   (tributary  through  Atascosa  and 
Frio  rivers  to  the  Nueces). 
Aqua  Piedba. — Oldham  County ;  rises  5  miles  northeast  of  Adrian ;  flows  north- 
westerly 13  miles  into  Trujillo  Creek   (tributary  to  Canadian  River,  and 
thus  through  the  Arkansas  to  the  Mississippi)   13  miles  north  of  Adrian 
in  western  part  of  county. 
Alabama   Cbeek. — Trinity   County;   rises   In   eastern  part   of  county;   flows 
easterly  11  miles  into  Neches  River  near  intersection  of  Trinity  and  Polk 
connty  line  east  of  Nathan. 
Ai.AyiMA^  Village,  ob  Big  Sandy  Cbeek. — Polk  and  Hardin  countries;  rises 
about  3  miles  southeast  of  Moscow  in  Pblk  County:  flows  southeasterly 
63  miles  into  Neches  River  about  2  miles  east  of  Fletcher   In  Hardin 
(jounty. 
Alamo  C^beek. — ^Motley  County;  a  stream  8  miles  long  rising  in  the  north- 
western part  of  county  and  flowing  northeastward  into  Quitaque  Creek 
(tributary  to  Pease  River  and  thus  through  Red  River  to  the  Mississippi). 
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■*»tr  to  Che  3fe^«PP*>-  ^^ 

>^«»   Ck«^»i^  Oilier:    *   ^r-tioi    i..^^   ^Hxrheuster-r    I^    oill^    into 
»^^«*l  T««  r«fe  l-r  varoTT  c.  T^^  OnM.  axul  tii^u.  c^  the  Br:«o^, 
™  nortibent  part  •^  ciWiiiT-     Ba:scr'>p  ^»p•lc^a^an:   aiafi. 
^fxcra  ^  EabwiMSLM^  Caixs.— Awua  C^Mmtj :  r:«  ai*^  :j.,auy  ^^  sNUim 

>X««  S^maaji  Bran*^  « -rioarary  t.>  West  Fort  of  Trialty  Rivw  sc^i  t^M 

U*  U^  Til&itj*    ab.^t    >  °^*^  "^^^  ^!^*  f^'«  W.nii.     W«iuherft>ni   and 

Ffirt  Wortli  tD¥yMzrm{>iue  nisir^ 
/^i,r.«nr.%  Ckekk- — Ijee  C»>tmT7:   rL-*>s  n*»ar  Hl.-is  near  Mll^iai-Lee  o>antT-  line; 

fl/^ws  «oatb«isterly  6  miles  inw  First  Yesrna  Cr«^    itrllMitary  tlm>ii|:h 

r^ma  Creek  to  Bmw«  Biver> 
Af.rjrr  rsn^fiK.— r:a*<:4  a^       '   rl-'n  r.Mir.ri^;  rii«e5i  in  si>uth«re^ern  part  of  Ca^s 

rvmnty:  flows  j»onr        -  -rly   13  miies  into  Bi?  Cyptvss  Bayou   ilributary 

iff  ("ntltlo  J-sike  and  thus  through  Bed  River  to  the  MLs5cis*iiH>i>   in  si>«ith- 

wfKU^i  mn  fff  Marion  f>antfr. 
Ai.wrrATOR  IJArot'.— Jeffer?«>n  County;  ris^  3  niiles  northwest  of  Port  Arthur 

fff  »h*'  f?fi«t*-rTi  ji^irt  ''f  the  r-oniity;  flows  southeriy  7  niles  into  Taylor'^ 

fUiytnt  (triUnlHry  throu-h  Sabine  L^ke  to  Gulf  of  Mexico)  2  miles  south- 

yvt'nf  of   fort   Arthur;   tirlal:  channel  not  defined;  drains  large  areas  of 

wnrnUy  un<\  hltctiiT  lan'l^  north  of  Port  Arthur. 
Ati.Uik'tm  CHKr.K.     KfitiM   iinrl   Robertson   counties;   rises  north  of  Bremond ; 

HowM   iwHiHiw^-wtcrly   hIoiijc   r-ounty   line  7   miles  ami  empties  into  Little 

i\rn'/jm  Hht'T  (nlhuUtry  to  the  Brazo«). 
At,t.uikiim  c«KKK.     VVIill«ia*<oii  fiml   Milam  counties;  a   small  stream  joining 

lliutarx  to  Little  Itiver  and  thus  to  the  Brasos)   ' 


^ftfi  (Ifilirli'l    Ufv'T    f  I  rill 
ffin<*M    <*«Nt    of    Hiiri    UjiJirlH 


In   wextern   part  of  Milam   County.    Taylor 
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Ai-i^oATOB  Ob£ek. — ^Leoa  and  Freestone  counties;  rises  a  boat  3  miles  northwest 
of  Jewett  in  Leon  County ;  flows  northeasterly  7  miles  into  BuiEalo  Greek 
C  tributary-  throu^  Upper  Keechi  Creelc  to  Trinitj*  Uiver)  near  county  line 
In  southern  part  of  Freestone  County. 
AuriKE  Cbeek. — ^Brewster  County;  rises  about  6  miles  east  of  Paisano;  flows 
10  miles  northeasterly  through  tlie  town  of  Alpine  to  a  iM>int  3  miles  north 
of  Alpine,  where  it  Joins  Paisano  Creek   (tributary  to  Pecos  River  and 
thus  to  lUo  Grande).    Alpine  topographic  map. 
Ai^cTM  CsiiZK. — Bastrop  County;  rises  3  miles  south  of  McDade  in  the  aortli- 
eastern  part  of  county;  flows  southerly  17  miles  Into  Colorado  River,  4 
miles  northwest  of  Smithville.    Bastrop  topograplilc  map. 
Alx'm  Creek. — ^Bastrop  County;  a  small  Intermittent  stream  in  southwestern 
part  of  county  joining  Walnut  Creek    (tributary  to  Coloratlo  River)    IJ 
miles  east  of  Otis ;  length,  7  miles.    Austin  and  Bastrop  topographic  mapi». 
Amabiixo  Cbeek. — Potter  County;  rises  near  Soncy  near  to  f«outh  line  of 
county;   flows  northerly   20  miles  through   Probst  into  Canadian   River, 
thence  to  Arkansas  River  and  thu£  to  the  MississippL 
Amabgoso  CtoEK. — Jim  Wells  County;  small  stream  in  northwestern  part  of 
jcount}',   flowing  southeasterly   10  miles   Into   Chiltipin   Creek    (tributary 
tlirough  Pinias  and  Santa  PetroniUa  creeks  to  Bafflns  Bay  and  thus  to  the 
Gulf  of  Mexico). 
A^AccAs  Cbmek. — Duval  and  Jim  Wells  counties;  rises  in  the  central  part  of 
Duval  County;  flows  southeastward  15  miles  tlirough  Duval  County,  then 
9  miles  through  Jim  Wells  Countj-  into  Santa  Gertiiidis  Creek  (tributary 
to  Bafflns  Ba^*  and  thus  to  Gulf  of  Mexico)  near  eastern  line  of  Jim  Wells 
County. 

Anadahko  ob  Babkhabt  Cbkck. — Rusk  County  rises  about  4  miles  southeast 
of  Henderson;  flows  southwesterly  11  miles  into  Big  Shawnee  Creek 
(tributary  to  Angelina  River  and  thus  to  the  Neches). 

Akaquitas  Cbebk. — ^Duval  and  Jim  Wells  counties;  small  stream  flowing  int«> 
San  Dieso  Creek  (tributary  through  Chiltipin  and  Pinias  to  SanU  Pe> 
tronilla  Creek  and  thus  through  Bnfllns  Bay  to  Gulf  of  Mexico)  in  north- 
eastern part  of  Duval  County  and  northwestern  part  of  Jim  Wells  County. 

Andebson  Cueehl — ^Angelina  County;  flows  northeasterly  a(>out  6  miles  Into 
Angelina  River  (tributary  to  the  Neches)  at  Mariou  in  northeastern  part 
of  county. 

AicoBBSON  C^BEfeK. — Zavalla  and  Dimmitt  counties;  a  small  intermittent  stream 
rising  in  the  southern  part  of  Zavalla  (bounty  and  flowing  southward  into 
Dimmitt  County  to  its  junction  with  Nueces  River. 

Anderson  Cbeek. — Red  River  and  Bowie  counties;  rises  in  the  eastern  part  of 
Red  River  Count}*  about  3|  miles  southwei<it  of  Aver>' ;  flows  soutlieasterly 
33  miles  into  Sulphur  River  (tributary  to  Red  River  which  discharges  into 
tlie  Mia^ssippi)  about  3  miles  southwest  of  Corley  in  southwestern  part  of 
Bow^e  Bounty.    New  Bo^on  topographic  map. 

Anbts  ob  Jakes  Cvexk. — Franklin  and  Titus  counties;  rises  in  southern  part 
of  Franklin  Count>* ;  flows  southeasterly  11  miles  into  Big  Cypress  Bayou 
(tributary  to  Caddo  Lake  which  discharges  into  the  Mississippi  througli 
Red  River)  in  south weatem  part  of  Titus  €!ount>'. 

Anoeuica  Riveb. — Rusk,  Smith,  Cherokee,  Nacogdoches,  Angelina,  San  Au^u>i' 
tine,  and  Jasper  counties;  rises  in  stmthwestem  part  of  Rusk  County; 
flows  southeasterly  119  nUles  into  Nei-lies  River  about  12  miles  west  of 
Jasper  in  the  northwestern  part  of  Jasper  County. 
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A!rrELOPS  CuzK. — Hatchinson  and  Carson  cooDti^s;  ru^es  in  western  part  of 
Carson  County,  northwest  of  Panhandle;  flows  northerly  22  miles  into 
Canadian  River  (tribntary  to  Arkansas  RiTer  and  thns  to  the  Mississippi) 
iu  southwestern  part  of  Hntddnson  Oonnty. 

Antelope  Creek. — Shackleford  County;  rises  1  mile  sooth  of  Ant^ope  Hills 
in  Dorthem  part  of  county;  flows  northwestward  7  miles  into  Clear  F*oric 
of  Brazos  River  (tributary  to  the  Brazos).    Albany  topographic  map. 

Antelope  Creek^ — ^Lampasas  County;  a  small  stream  flowing  9  miles  to  its 
junction  with  Colorado  River  2  miles  southeast  of  Red  Bluff  in  soutli- 
western  part  of  county.    Lampasas  and  San  Saba  topographic  maps. 

Antelope  Cbeek. — San  Saba  County;  rises  in  the  northwestern  part  of  tlie 
oounty ;  flows  7  miles  into  Colorado  River.  Brady  and  San  Saba  t<^>ograpliic 
maps. 

Antelope  Cseek. — ^Briscoe  and  Hall  counties;  rises  4n  the  eastern  part  of 
Briscoe  County;  flows  northeasterly  7  miles  into  Prairie  Etog  Town  Forlc 
of  Red  River  (tributary  to  Red  River  and  thus  to  the  Mississippi )  in 
northwestern  part  of  Hall  County  about  one-half  mile  east  of  the  i^est 
boundary  of  county. 

Antelope  Creek. — ^Baylor  and  Throckmorton  counties;  a  stream  4  miles  long 
flowing  northwesterly  to  its  Junction  with  Millers  Creek  (tributary  ta 
Bmzos  River)  in  southern  part  of  Baylor  County. 

Antelope  Creek. — Nolan  County;  rises  west  of  Blackwell  in  southern  part 
of  county;  flows  into  Oak  Creek  (tributary  to  Colorado  River);  len^tli, 
11  miles.    Sweetwater  topographic  map. 

Antelope  Creek. — ^Wichita  County ;  rises  7  miles  southwest  of  Iowa  Park ; 
flows  northeasterly,  northwesterly,  and  easterly  5  miles  into  Wichita  River 
(tributary  to  Red  River  and  thus  to  the  Mississippi) ;  smaU;  intermittent. 
Iowa  Park  topographic  map. 

Apache  Canyon. — El  Paso  and  Culberson  counties;  rises  in  eastern  part  of  El 
Paso  County ;  flows  easterly  and  sinks  in  sands  in  western  part  of  Culber- 
son County  30  miles  north  of  Van  Horn;  intermittent.  Sierra  Blanca  and 
Van  Horn  topographic  maps. 

Aqi'illa  <I?reek. — McLennan  and  Hill  counties;  rises  2  miles  northwest  of 
Covington  in  northern  part  of  Hill  County;  flows  southerly  45  miles  into 
Bmzos  River  8  miles  northwest  of  Waco  in  the  northern  part  of  McLennan 
County.    Cleburne  and  Waco  topographic  maps. 

Aransas  River, — Bee,  Refugio,  and  San  Patricio  counties;  rises  in  the  central 
part  of  Bee  County;  flows  southeastward  27  miles  through  Bee  County, 
then  20  miles  along  the  boundary  of  Refugio  and  San  Patricio  counties 
Into  the  head  of  Copano  Bay  an  arm  of  the  Gulf  of  Mexico. 

.Arenosa  Creek. — Victoria  and  Jackson  counties ;  rises  on  the  northern  boundary 
of  Victoria  CUounty ;  flows  southeastward  28  miles  forming  the  boundary  of 
Jackson  and  Victoria  counties  into  Lavaca  Bay  (which  discharges  into 
Gulf  of  Mexico  through  Matagorda  Bay). 

Arenosa  Creek. — San  Augustine  County ;  rises  in  south  central  part  of  county ; 
flows  southeasterly  8  miles  into  Ayish  Bayou  (tributary  to  Angelina  River 
and  thus  to  the  Neches). 

Arenosa  (?bexk. — ^Kinney  County ;  small  flood  water  stream  rising  in  soutii^m 
part  of  county  and  flowing  southeasterly  into  Elm  Creek  (tributary  to 
Nueces  River) ;  length,  19  miles.    Brackett  topographic  map. 

Ahcnosa  Creek. — Shelby  and  San  Augustine  counties;  rises  in  the  southwestern 
part  of  Shelby  County;  flows  southwesterly  12  miles  into  Attoyac  Bayou 
(tributary  to  Angelina  River  and  thus  to  the  Neches)  in  the  northwestern 
part  of  San  Augustine  County. 
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Abmstbono   Creek. — Comanche  and  Erath  counties;  fonneil  4*  miles  west  of 
Lingleville  in  the  western  part  of  Erath  County  by  the  union  of  the  East  and 
West  Porks  of  Armstrong  Creek ;  flows  southward  20  miles  Into  Leon  River 
<  tributary  to  Little  River  and  thus  to  the  Brazos)  9  miles  west  of  Dublin 
In  northeastern  part  of  Comanche  County.     Stephenville  topographic  map. 
AsMSTRONO  Creek,  West  Fobk. — Erath  County;  rises  near  Smith  Gap;  flows 
southward  6  miles  to  its  junction  with  East  Fork  of  Armstrong  Creek  to 
form   Armstrong  Creek   (tributary  through  Leon  and  Little  rivers  to  the 
Brazos)    in  the  western   part  of  county,   4i   miles  west  of  Linglevire. 
Stepbenville  topographic  map. 
Abmstbong  Creek,  East  Fork. — Erath  County;  rises  northwest  of  Lingleville 
in  ^restem  part  of  county;  flows  southwestward  6  miles  to  its  Junction  with 
West    Fork   of  Armstrong   Creek    forming   Armstrong   Creek    (tributary 
through  Leon  and  Little  rivers  to  the  Brazos)  4^  miles  west  of  Lingleville 
in  western  part  of  county.    Stephenville  topographic  map. 
AsMSTOTJQ  Creek. — Cass  0>unty;   a  small   intermittent  stream   flowing  into 
Shoal  Creek   (tributary  to  Sulphur  River,  which  discharges  into  Missis- 
sippi River  through  the  Red)  about  3  miles  northwest  of  Anti  School  in 
nortliem  part  of  county.    Linden  topographic  map. 
Abboyo   Amaladebos. — Nacogdoches  County;  flows  southeasterly  9  miles  into 
Attoyac  Bayou   (tributary  to  Angelina  River  and  thus  to  the  Neches)  in 
eastern  part  of  county. 
Abboyo  Colorado. — Hidalgo  and  Cameron  counties;  rises  in  southeastern  part 
of  Hidalgo  County ;  flows  eastward  and  northeastward  4  miles  through 
Hidalgo  County,  then  85  miles  through  the  central  part  of  Cameron  CUounty 
into  the  Laguna  Madre,  an  arm  of  the  Gulf  of  Mexico ;  length,  39  miles. 
Intermittent.    Tidal   about  24  miles  from  Its  mouth.    Mission  and   San 
Juan  topographic  maps. 
Abboyo  db  los  Angexes. — Webb,  Duval,  and  Jim  Hogg  counties;  small  stream 
rising  in  the  southeastern  part  of  Webb  County  and  flowing  southeast- 
ward across  comer  of  Duval  County  IC  miles  to  its  junction  with  Noriacitas 
Creek  (tributary  to  Palo  Blanco  Creek,  thence  through  Laguna  Madre  and 
Bafflns  Bay  to  Gulf  of  Mexico)  in  northern  part  of  Jim  Hogg  County. 
Arroyo  Dulce. — Austin  County;  a  stream  3  miles  long  flowing  into  Brazos 

River  at  San  Felipe. 
Arboto  del  Quenada. — Starr  County ;  rises  northeast  of  Sallnero  in  the  western 
part  of  the  county ;  flows  southerly  5  miles  into  Casas  Blancas  Creek  (trll)- 
utary  to  Rio  Grande). 
Arroyo  Lagarto. — Live  Oak,  Duval,  and  Jim  Wells  counties ;  rises  in  the  south- 
western corner  of  Live  Oak  County ;  flows  southeasterly  4  miles  through 
the  comer  of  Live  Oak  County,  4  miles  through  Duval  County,  then  east- 
ward and  northeastward  9  miles  through  Jim  Wells  County,  thence  13 
miles  through   the   southeastern   part   of  Live  Oak   County   into  Nueces 
River  near  Lagarto;  length,  30  miles. 
Arroyo  Negro. — Zavalla  and  Dimmit  counties;  rises  In  southern  part  of  Zavalla 
County  about  2  miles  west  of  Ix>ma  Vista;  flows  southeasterly  10  miles 
through  Zavalla  County,  then  15  miles  through  Dimmit  County  into  Nueces 
River  about  2  miles  south  of  Valley  Weila 
Arboto  Nomhrk  db  Digs. — San  Patricio  County ;  rises  in  western  part  of  county ; 

flows  southeasterly  and  southwesterly  7  miles  into  Nueces  River. 
Arroyo  Palo  ALTa — Victoria  County;  rises  in  the  central  part  of  County;  flows 
southeastward  6  miles  into  TTni(»n  Creek,  thence  to  Lavaca  and  Matagorda 
bays  and  thus  to  the  Gulf  of  Mexico. 
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Ayis^  Bavou. — San  Augustine  and  Jasper  counties;  rises  about  5  miles  nortli 
of  tlie  town  of  San  Augustine  in  San  Augustine  County ;  flows  soutlieriy  40 
miles  into  Angelina  River  (tributary  to  Neclies  River)  In  nortliwestern  part 
of   Jasper  County. 
BABYHjiAD  Cbeek. — Llauo  County ;  an  intermittent  stream  flowing  into  Pecau 
Creek  (tributary  tlirougli  Llano  River  to  the  Ck)lorado)   6  miles  east  of 
Valley  Spring  in  tlie  northern  part  of  tlie  county ;  length,  9  miles.    Llano 
t<H;>ographic  map. 
Hacskboke  Creek. — Burnet  County ;  small  stream  rising  3  miles  north  of  Fair- 
land  in  the  southern  part  of  the  county;  flows  southward  10  miles  into 
Colorado  River  at  Marble  Falls.     Burnet  topograpliic  map. 
Bakk  Cseek. — Sabine  and  Jasper  counties;  rises  near  Bronson  in  the  south- 
western part  of  Sabine  County;  flows  southerly  into  Aylsh  Bayou  (tribu- 
tary to  Angelina  River,  and  thus  to  the  Xeches)  In  northern  part  of  Jasper 
County. 
:Ba^ley  Cbeek. — Clay  County;  an  intermittent  stream  flowing  into  Red  River 
(trit)Utary  to  the  Mississippi)  northeast  of  Byers  in  northern  part  of  county. 
Bahjcx  Cbeek. — ^Brazoria  County ;  rises  in  western  part  of  county ;  flows  south- 
easterly 5  miles  into  Varners  Creek  (tributary  to  Brazos  River)  south  of 
r>amon. 
Baulkt  Bbanch. — ^Fisher  and  Stonewall  counties;  rises  4  miles  west  of  Hitson 
In  northeastern  part  of  Fisher  County ;  flows  northerly  8  miles  into  Doul^Ie 
Mountain  Forlc  of  Brazos  River  (tributary  to  Bazos  River)   in  soutliera 
imrt  of  Stonewall  CJounty.     Roby  toi>ographic  map. 
Bajcer  Creek. — Cass  County;  rises  ul)out  li  miles  north  of  Lanarli  in  north- 
eastern part  of  county;  flows  northeasterly  9  miles  into  Balier  Slough,  an 
expansion  of  Balder  Creek  (tributary  to  Sulphur  River  and  thus  throui?h 
Red    River    to    tlie    Mississippi)    about    li    miles   east   of   Alamo    Mills. 
Texarkana  and  Atlanta  topographic  maps. 
Baker  CTreek. — ^Hardeman  County ;  a  stream  7  miles  long  flowing  eastward 
through   northwestern   part  of  county  and   discharging   Into   Red    River 
(tributary  to  the  Mississippi). 
Bakkrs  Lake. — Harris  CJounty;  S\  miles  west  of  Crosby  in  eastern  part  of 
county;  small.    Crosby  topographic  map.  ^  i 

Bakcb  Slough. — Cass  (bounty ;  about  2  miles  east  of  Alamo  Mills ;  an  arm  of 
Long  Slough  (tributary  to  Sulphur  River  and  thus  through  Red  River  t'> 
the  Mississippi).    Texarkana  topographic  map.  ' 

Baxcones  Creek. — Kendall.  Bexar,  and  Bandera  Counties;  rises  southwest  of 
the  town  of  Boerne  in  the  eastern  coi'ner  of  Bandera  County;  flows  east- 
erly 8  miles  along  the  boundary  of  Kendall  and  Bexar  counties  for  prac- 
tically this  entire  distance;  joins  Rio  Cibolo  (tributary  through  Sail' 
Antonio  River  to  the  Guadalupe)  north  of  Van  Raub. 
Balcon  CTreek. — Terrell  CJounty ;  rises  In  southwestern  part  about  2  miles  south- 
east of  Taylors  ranch;  flows  southeasterly  4i  miles  into  Indian  Creek 
(tributary  to  Rio  Grande)  near  Johnsons  ranch;  intermittent.  Drydeo, 
Crossing  topographic  map.  \ 

Baldridge  Creek. — Gonzales  County;  rises  near  Waelder;  flows  st^utheasterljf, 
9  miles  into  Peach  Creek  (tributary  to  Guadalupe  River).  Flatonia  topo-» 
graphic  map.  l( 

Bali^ard  CJreek. — Cass  0)unty;  a  small  intermittent  stream  connecting  with 
Shoal  Creek  (tributary'  through  Sulphur  River  to  Red  River  and  thus  to 
the  Mississippi)  about  8)  miles  northeast  of  Douglasville  in  northern  part 
of  county.    Linden  topographic  map. 
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^ABBo:;7S   Cbeek. — Gillespie  County;  flows  southeasterly  15  miles  through  the 
to\^n  of  Fredericksburg  Into  Pedemales  River  (tributary  to  the  Colorado) 
4    miles  southeast  of  Fredericksburg,  in  the  southern  part  of  the  county. 
Fredericksburg  topographic  iriap. 
iAjrro?^^   Creek. — Hays  and  Travis  counties;  rises  4  miles  northwest  of  Drip- 
ping Springs,  in  the  northern  part  of  Hays  County ;  flows  easterly  9  miles 
tliroiigh  Hays  County,  then  25  miles  through  Travis  Co\fnty  into  Colorado 
River  in   the  southwestern  part  of  the  City  of  Austin;  gaging  station 
maintained  at  Austin.    Blanco  and  Austin  topographic  maps. 
Babtoi^    Creek. — Donley  County;  rises  about  3  miles  west  of  Evans  in  the 
northern  part  of  county ;  flows  southeasterly  11  miles  into  Saddlers  Creek 
(tributary  to  Salt  Fork  of  Red  River,  thence  to  Prairie  Dog  Town  Fork 
of  the  Red  and  thus  through  Red  River  to  the  Mississippi). 
Babto^  Creek,  Salt  Fork. — Erath  County ;  rises  1  mile  south  of  Twin  Moun- 
tains in  northern  part  of  county;  flows  northerly  5  miles  into  Barton  Creek 
(tributary  to  Palo  Pinto  Creek  and  thus  to  Brazos  River)  2  miles  east  of 
Washout  Mountain.     Stephenville  topographic  map. 
Babtox   Creek. — Palo  Pinto  and  Erath  counties;  rises  6  miles  southwest  of 
Wyleyville  in  northern  part  of  Erath  County;  flows  northerly  21  miles 
into   Palo  Pinto  Creek    (which  discharges  into  Brazos  River)   one  mile 
northwest  of  Coalville.    Stephenville  and  Palo  Pinto  topographic  maps. 
Babto?*  Cbxek, — Gonzales  County;  small  tributary  to  Guadalupe  River  in  the 

eastern  part  of  the  county. 
B.vrton's  Creek. — Dewitt  County ;  rises  in  northern  part  of  county  near  Hoch- 

heim;  flows  into  Queens  Creek  (tributary  to  Guadalupe  River). 
Bason  Mill  Creek. — Red  River  CJounty;  rises  about  9  miles  north  of  Clarks- 
ville  In  northern  part  of  county;  flows  northeasterly  into  Red  River  (tribu- 
tary to  the  Mississippi)  li  miles  northwest  of  Mound  City;  length  9  miles. 
Basfobds  Bayou. — Galveston  County;  rises  near  Arcadia  in  the  southwestern 
part  of  the  county;  flows  southeasterly  5  miles  into  West  Galveston  Bay 
and  thus  to  Gulf  of  Mexico. 
Bass  Creek. — Gonzales  County ;  rises  east  of  the  town  of  Gonzales ;  flows  into 
Kerr  Creek  (tributary  to  Guadalupe  River) ;  intermittent.    Flatonia  topo- 
graphic map. 
Bassett  or  Blythe  Creek. — Bowie  County;  rises  about  2  miles  northeast  of 
Dalby  Springs  in  western  part  of  county;  flows  southeasterly  13  miles 
into  Sulphur  River   (which  discharges  into  the  Mississippi  through  Red 
River)  about  2  miles  south  of  Berry. 
Bastrop  Bayou. — Brazoria  County;  rises  in  the  central  part  of  the  county; 
flows  southeasterly  13  miles  into  Austin  Bayou,  thence  to  Gulf  of  Mexico 
through  Bastrop  Bay. 
Bates  Creek. — Comal  County;  near  Crane's  Mill;  small  intermittent  stream 

flowing  through  northern  part  of  county  into  Guadalupe  River. 
Battle  Creek. — Armstrong,  Briscoe,  and  Hall  counties;  rises  near  Paloduro 
in  southeastern  part  of  Armstrong  County;  flows  southeasterly  12  miles 
Into  Prairie  Dog  Town  Fork  of  Re<l  River  (tributary  to  Red  River, 
which  discharges  into  the  MIssiasippi)  in  northwestern  part  of  Hall  County 
near  the  western  county  line 
Battle  Creek. — Shackelford,  Stephens,  and  Callahan  counties;  rises  in  north 
east  comer  of  Callahan  County;  flows  northeasterly  18  miles  into  Bear 
Creek  (tributary  through  Sandy  Creek  to  Hnbbard  Creek,  thence  through 
Gonzales  Creek  to  Clear  Fork  of  Brazos  and  Brazos  rivers)  near  Shady 
Grove.    Albany  topographic  map. 
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Hayo^    Visttadob. — Nacogdoches   County ;    rises   in    the   eastern    purt ;    flows 
Boutherly  17  miles  into  Angelina  River  (tributary'  to  tlie  Neches)   in  the 
southeastern  part  of  the  county. 
Rayoxt  Wandeb. — Nacogdoches  County;  rises  in  northeastern  part  of  county; 
flows  southeasterly  11  miles  into  Naconichi  Bayou  and  thus  through  At- 
toyac  Bayou  to  Angelina  and  Neches  rivers. 
Beach  Branch. — Cass  County;  rises  3  miles  northwest  of  Linden  in  central 
part  of  county;  flows  southeastward  into  Jims  Bayou   (tributary  through 
Frazier  Creek  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mis- 
sissippi). 
Beach  Cieek. — Cass  County ;  rises  about  ^a  mile  east  of  Grogans  Mill  in  the 
central  part  of  county;  flows  easterly  5  miles  into  Black  Bayou  (tributary 
to  Caddo  Lake  and   thus  to  Reil  and  Mississippi  rivers)    near  Arnolds 
sa^^nmill,  4  miles  northeast  of  Bivlns. 
Bead  Mountain  Cbekk. — Coleman  Countj* ;  small  stream  rising  west  of  Valera 
in  the  western  part  of  county  north  of  Bead  Mountain ;  and  flowing  soutli- 
easterly  5  miles  into  Home  Creek  (tributary  to  the  (^lorado).    Balllnger 
t<^>ographic  map. 
Beake  Cbeek. — ^Hunt  County;   rises  about  7  miles  northwest  of  Greenville; 
flows  southeasterly  18  miles  into  Caddo  Fork  of  Sabine  River  (tributary 
to  Sabine  River). 
Beane  CTbeek,  East  Fork  of. — Hunt  County;  rises  6  miles  northwest  of  the 
town  of  Greenville;   flows  southerly  into  Beane  Creek,   thence  through 
Caddo  Fork  of  the  Sabine  to  Sabine  River. 
Bbab   Batou. — Shelby   County;    small    stream    flowing   Into    Attoyac   Bayou 
(tributary  to  Angelina  River  and  thus  to  the  Neches)  in  western  part  of 
the  county. 
Bear  Branch. — Gonzales  County ;  rises  In  northeastern  part  of  county ;  flows 
Into  Peach  Creek  (tributary  to  Guadalupe  River)  northwest  of  Moulton; 
intermittent.    Flatonia  topographic  map. 
Bear  Creek.-^ Angelina   County;    rises  about  5  miles  southwest  of  Homer; 

flows  southerly  11  miles  Into  Neches  River. 
Bear  Crkek. — Brewster  County ;  rises  in  eastern  part  about  3  miles  southwest 
of  Crage  ranch;   flows  southwesterly   Into   an  unnamed   creek  and   thus 
to  Rio  Grande;   Intermittent.     Dove  Mountain   and   Bone  Spring  topo- 
graphic maps. 
Bear  Creek. — CJomal  Countj' ;  An  uitermittent  stream  near  Rattler  in  central 

part  of  county;  empties  Into  Guadalupe  River. 

Bear  Creek. — Cass  County;  rises  2  miles  west  of  Munz  in  northwestern  part 

of  county;  flows  southwesterly  8  miles  Into  Kelley  Creek   (tributary  to 

Black  Cypress  Bayou,  thence  through  Big  Cypress  Bayou  and  Caddo  Lake 

to  Red  River  and  thus  to  the  Mississippi).    Daingerfield  topographic  map. 

Bear  Creek. — Collin  County;  formed  3  miles  east  of  Blue  Ridge  by  union  of 

Little  Bear  and   Indian  creeks;   flows  southwesterly   5   miles  into   Pilot 

Grove   Creek    (tributary   through   Sister   Grove   Creek   to   East   Fork  *>f 

Trinity  River  and  thus  to  the  Trinity)  about  2  miles  south  of  Blue  Ridge. 

Bear  Crsik. — ^Dallas  and  Ellis  counties ;  rises  near  De  Soto  In  southern  part 

of  Dallas   County;    flows  southeasterly   IS   miles   into   Red   Oak   Creek 

(tributary  to  Trinity  River)    in  the  northeastern  part  of  Ellis  County. 

Dallas  topographic  map. 

Bear  Creek. — Eastland  County ;  rises  5  miles  southwest  of  Round  Mountain 

in  northeastern  part  of  county;   flows  nortlieasterly  9  miles  Into  South 

Palo  Pinto  Creek    (tributarj-   to  Palo  Pinto  Creek  and   thus   to   Brazos 

River)  in  northeast  comer  of  county,    Eastland  topographic  map. 
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'♦•|i|,  *  ••fc,/'*Mn»,||,ipi  f'liHik,  ni«'iH*«*  throiiKh  rJli»or  Fork  of  Brazos  lllver  to 

^^^^^— F—^    '  ***   »n.Hi'  IImh  MiMintnln  In  we«t<»rn  part  of  county.    Albany  topo- 
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•tAR   Cbekk. — Williamson   and  Burnet  counties;   rises  2  miles  northwest  of 
Bertram  In  eastern  part  of  Burnet  County;  flows  northeasterly  10  miles 
Into   Xorth  Fork  of  San  Gabriel  River   (tributary  through   San  Gabriel 
River  to  Little  River  and  thus  to  the  Brazos)  3  miles  south  of  Gabriel  Mills. 
Burnet  and  Georgetown  topographic  maps. 
)EAR  OR  GiTM  Cbeek. — UpshuF  Couuty ;  rises  about  4  miles  west  of  Coffeyville 
In  northeastern  part  of  county;  flows  southerly  9  miles  to  Little  Cypress 
Creek   (tributary  to  Caddo  T^ke,  which  discharges  into  Mississippi  River 
tlirongb  Red  River)  west  of  Graceton. 
Beiar  Creek. — Wichita  and  Clay  counties;  rises  In  northeastern  part  of  Wichita 
County ;  flows  easterly  2  miles  into  Wichita  River  (tributary  to  Red  Klver 
and  thus  to  the  Mississippi)  In  northwestern  part  of  Clay  County. 
Bear  Creek. — Washington  County ;  rises  2  miles  northwest  of  Gay  Hill ;  flows 
northerly  2i  miles  into  Wolf  Creek  (tributary  to  Yegua  Creek  and  thus  to 
Brazos  River). 
BEA]ts  Foot  Creek. — Runnels  County;  an  Intermittent  tributary  to  Colorado 
River  east  of  Ballinjjer  in  the  southern  part  of  the  county ;  length,  5  miles. 
Balllnger  topographic  map. 
Bearhead  Creek. — Cooke"  County ;  rises  about  a  mile  southwest  of  the  town  of 
Sivells  Bend  In  northern  part  of  county;  flows  southeasterly  5  miles  Into 
Fish  Creek,  thence  to  Red  River  and  thus  to  the  Mississippi.    Gainesville 
topographic  map. 
Bear-pen  Creek. — Franklin  County ;  rises  one-half  mile  south  of  Mount  Vernon 
\n  central  part  of  county;  flows  northerly  7  miles  into  Whiteoak  Bayou 
(tiihutary  to  Sulphur  River,  which  discharges  Into  the  Mississippi  through 
Red  River). 
Bear-pex  Creek. — Collin  and  Hunt  counties;  rises  at  Nevada  in  Collin  CJounty ; 
flows  southeasterly  15  miles  into  Bluff  Creek  (tributary  to  South  Fork  of 
the  Sabine  and  Sabine  Rivers)  about  3  miles  southwest  of  Qulnlan  in  Hunt 
County. 
Bear  Springs  Branch. — Llano  County ;  an  intermittent  stream  6  miles  in  length 
flowing  southeast  of  Castell  In  the  western  part  of  the  county;  connects 
with  Lang  Creek  and  thus  to  Llano  River  (tributary  to  Colorado  River). 
Llano  topographic  map. 
Rear  Gttlch. — Caldwell   County;   small  stream  flowing  to  the  southwest  of 
Delhi,  in  eastern  part  of  the  county.  Into  Sandy  Fork  of  Peach  Creek 
(tribwtary  to   Peach  Creek  and  thus  to  the  Guadalupe)  ;    intermittent. 
Flatonla  topographic  map. 
Reasons  Creek. — Grimes  County;  rises  near  Retreat;  flows  westerly  12  miles 
into  Brazos  River  near  western  corner  of  Grimes  and  Waller  Counties; 
Howth  and  Xavasota  topographic  maps. 
Beasom  or  Reason  Creek. — Grimes  CJounty ;  rises  In  southern  part  of  county ; 
flows   southwesterly  12   miles   into   Brazos   River  at   the   Grimes-Waller 
CUounty  line.    Navasota  and  Howth  topographic  maps. 
Bea\-er  Creek. — Clay  and  Montague  Counties;  rises  about  8  miles  north  of 
Bellevue  in  eastern  part  of  CHay  County ;  flows  northeastward  14  miles  into 
Red  River  (tributary  to  Mississippi  River)  4  miles  northeast  of  Ringgold, 
in  northwestern  part  of  Montague  County.    Montague  topographic  map. 
Beax'er  Creek. — Anderson  County ;  rises  in  northwestern  part  of  county ;  flows 

southwesterly  11  miles  Into  CJatfish  Bayou  (tributary  to  Trinity  River). 
Beaver  Creek. — Burnet  County ;  a  stream  8  miles  long  connecting  with  Colorado 
River  2i  miles  northwest  of  Blufton  In  the  northwestern  part  of  the  county. 
Burnet  topographic  map. 
117992*— 19— wsp  448 2 
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Ujsaves  C^uesk. — Foard,  Wilbarger*  and  WidUta  o^unUes;  rises  ^bout  3  iniks 
eaat  of  Foard  City  in  floutkem  part  of  Foard  Couaty;  flo^r.s  easterly  65 
inlU«  into  Wichita  EUv«r  (tributary  to  Red  River,  which  ^isdiursi^  into 
the  MiflBlaBippi)  aboot  7  miles  south  of.Fowlkes  la  soutii western  part  of 
Wichita  County. 

Bbavub  Csekk. — OrayaoQ  Oouaty;  rises  about  a  mile  oorth  of  Sot^iuuayd  la 
western  part  of  county;  flows  northerly  5  miles  Into  AHoeral  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  one  mile  aoutbwest 
of  Steedman.    Denlson  topographic  map. 

Beaver  Crekk. — Gillespie  and  Mason  counties;  rises  about  3  miles  eortli  4rf 
Harper  in  the  northwestern  part  of  Gillespie  Ooonty;  flows  aortlieastTward 
28  miles  into  Llano  River  (tributary  to  the  CSolorado)  2  mlleti  eaBt  of 
Hedwig*8  Hill  in  the  eastern  part  of  Mason  Ounty.  Mason  aod  KerrviUe 
topographic  map& 

Beaveb  Creek. — Iahih  County ;  a  stream  5  miles  long  flowing  easterly  into 
Beaver  Dam  Greek  (tributary  to  Trinity  River)  in  eastern  part  of  cooaty- 

Beaver  Creek. — Van  Znndt  and  Henderson  counties;  rises  In  the  soutbeatsterij 
part  of  Van  Zandt  Countj';  flows  southerly  ktto  Kickapoo  Creek  -(tributary 
to  Neches  River)  in  the  northeastern  part  of  Henderson  CWnty. 

Beaver  Creek. — Leon  County ;  rises  about  3  miles  west  of  CJentervilie ;  flows 
easterly  7  miles  into  Keechi  Creek  (tributary  to  Trinity  River). 

Beaver  Dam  Creek. — I..eon  County;  rises  In  central  part  of  <Jounty;  floi^rs  south- 
easterly 10  miles  into  Trinity  River;  about  5  miles  above  its  mootii  it 
treads  over  extensive  marshes  fom»ed  by  beaver  dams. 

Beaver  Laks. — Val  Verde  (bounty;  formed  3  miles  northeast  of  Juno  and 
8  miles  south  of  Crocket  and  Val  Verde  County  line  by  an  erpaikslon  of 
DevilB  River  (tributary  to  Rio  Grande). 

Beauchamps  Creek. — Harris  (bounty;  a  small  tributary  in  the  central  part  of 
the  county ;  flows  7  miles  into  Whlteoak  Ba^'ou  and  thus  to  Buffalo  Bayou, 
Galveston  Bay  and  Gulf  of  Mexico. 

Becerra  Creek. — Webb  County;  small  Intermittent  stresun  flowing  southerly  8 
niiles  to  Its  Junction  with  Rio  Grande  approximately  15  miles  south  of  tlie 
town  of  I^aredo. 

Bf.ck  Branch. — Hamilton  County ;  a  short  Intermittent  stream  in  eastern  part 
of  county ;  rises  near  Cut  Off  Mountain ;  flows  southerly  7  miles  to  a  point 
4i  miles  nortliwest  of  Jonesborough,  where  it  enters  Lieou  River  ( tributary 
through  Little  River  to  the  Brazos).    Meridian  topograiihic  map. 

Bkdias  Creek. — Montfjomery  Ck»unty ;  rises  In  tlie  west  central  part  of  the 
county;  flows  southerly  and  southwesterly  S  miles  into  Lake  Creek  (tribu* 
tary  to  West  San  Jacinto  River,  San  Jacinto  River,  and  Gulf  of  Mexico). 

Bee  Branch. — Gonzales  County ;  small  stream  in  northern  part  of  eouuty ; 
flows  southerly  7  miles  into  Sandy  Fork  of  Peach  Creek  ( tributary  through 
Peach  Creek  to  Guadalupe  River)  east  of  Thomson ville;  Interndttent. 
Flatonia  topographic  map. 

Bee  Branch.— Falls  County;  a  small  intermitteirt  stream  flowing  southerly  8 
mites  into  Pond  Creek  (tributary  to  the  Brazos)  south  of  the  village  of 
Rupee.    Temple  topographic  map. 

Bee  Branch. — ^Brown  County;  a  small  intermittent  stream  flowing  throujrh 
Blanket  Creek  into  Pecan  Bayou  (and  thus  to  the  (Colorado)  south  «f 
Zephyr  In  the  southeastern  part  of  the  county ;  length,  6  miles.  Brownwoml 
topographic  map. 

Bee  Creek. — Bosque  County;  an  interiilittent  stream  flowing  southeasterly  7 
miles  into  Meridian  Creek  (tributary  to  Bosque  River  and  thus  to  the 
Brazos)  south  of  the  town  of  Meridian.    Meridian  topograplilc  map. 
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Bk£  Crkkk* — ^Brazos  County;  a  stream  6  miles  long  flowing  northeasterly  into 

Big  Cedar  Creek  (tributary  to  Navasota  River  and  tlius  to  the  Brazos). 
Bek  Cbebk. — Caldwell  and  Bastrop  counties ;  a  small  stream  flowing  northward 
from  Taylorsvllle  in  the  northern  part  of  Caldwell  County,  and  connecting 
witli    Walnut  Creek    (tributary  to  Colorado  River)    in  western  part  of 
Bastrc^  County.    San  Marcos  and  Flatonia  topographic  maps. 
Bee  Cbeek. — Ellis  County;  Joins  Pecan  Creek   (tributary  to  Richland  Creek 

thence  to  Trinity  River)  in  southwestern  part  of  the  county. 
Bee  Creek. — Cass  County ;  rises  about  2i  miles  northwest  of  O'Farrell  school ; 
flow^s  southeasterly  Into  Johns  Creek  (tributary  to  Frazier  Creek  and  thus 
through  Caddo  Lake  and  Red  River  to  the  Mississippi)  about  2  miles  north 
of  Spring  HUl  in  northern  part  of  county ;  length,  6  miles. 
Bee  Cheek. — ^Fort  Bend  County;  rises  in  southern  part  of  county;  flows  south- 
easterly 6  miles  into  Cow  Creek  (tributary  to  the  Brazos). 
Bee  Cbeek. — ^Hood  County;  rises  2  miles  southeast  of  Center  Mill  in  north- 
eastern part  of  county ;  flows  southerly  6  miles  into  Brazos  River  2^  mih^s 
northwest  of  Granbury.    Weatherford  and  Granbury  topographic  maps. 
Bee  Creek. — Travis  County;  a  small  intermittent  tributary  to  Colorado  River 
Just  above  the  city  of  Austin  in  the  central  part  of  county ;  length,  3  miles. 
Austin  topographic  map. 
Bee  CiucEK.-^Travis  County;  rises  in  the  northwestern  part  of  the  county; 
Aows  3  miles  to  its  junction  with  Ck>w  Creek  (tributary  to  Colorado  River). 
Burnet  topographic  map. 
Beech  Cbeek. — Nacogdoches  and  Rusk  counties;  rises  in  the  northern  part  uf 
Nacogdoches  County ;  flows  northwesterly  8  miles ;  connects  with  East 
Shawnee  Creek  (tributary  to  Angelina  and  Neches  rivers)  in  Rusk  County 
near  the  Rusk-Nacogdoches  county  line. 
Beech  Ceeek. — Van  Zandt  County ;  rises  about  2  miles  south  of  Canton ;  flows 
northeasterly  19  miles  into  Sabine  River  in  the  northeastern  part  of  tiie 
county. 
Beecham  Bbanch. — Montague  County;  small  intermittent  stream  flowing  into 
Mallard  Creek   (tributary  to  Denton  Creek,  thence  through  Elm  Fork  of 
the  Trinity  to  Trinity  River)  about  li  miles  northeast  of  Denver.     Mon- 
tague topographic  map.  * 
Bee  Cove  Cbeek.— Lampasas  County;  rises  near  MUls-Lampasas  county  line; 
flows  northeasterly  6  miles  Into  Slmms  Creek  (tributary  through  Lampasas 
and  Little  rivers  to  the  Brazos)  in  northern  part  of  county.     Lampasas 
topographic  map. 
Bee  Caves  Creek. — Kerr  County ;  rises  south  of  Vlx  in  central  part  of  county ; 
tributary  to  North  Fork  of  Guadalupe  River,  and  thus  to  Guadalupe  River. 
Kerrville  topographic  map. 
Beef  Canyon. — Brewster  County ;  rises  4f  miles  east  of  Horseshoe  Mesa  in 
eastern  part  of  county;  flows  northeasterly  11  miles  into  San  Francisco 
Creek  and  thus  to  Rie  Grande;  intermittent.    BuUis  Gap  topographic  maj). 
^EKF  Cbeek. — ^Jasper  County ;  a  small  stream  flowing  through  northern  part  of 

county  into  Angelina  River  (tributary  to  the  Neches). 
Beehouse  Ceeek. — Coryell  County ;  rises  3  miles  southeast  of  Evant  in  western 
part  of  county ;  flows  southeasterly  20  miles  into  Cowhouse  Creek  (tributary 
to  Leon  River  and  thus  through  Little  River  to  the  Brazos)  one-half  mile 
north  of  Pldcoke.  Lampasas  and  Gatesvllle  topographic  map. 
Belknap  Cbeek. — Montague  County;  forme<i  4  miles  northwest  of  Stoneburg 
by  union  of  West  and  Middle  Belknap  Creeks;  flows  northeasterly  12 
miles  Into  Re<l  River  (tributary  to  the  Mississippi)  about  4  miles  north 
of  Belchervllle.    Montague  topographic  map. 
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Bell  Branch. — Ellis  County;  small  stream  flowing  to  Cottoairood  Creek 
(tributary  through  Mountain  Creek  to  West  Fork  of  Trinity  River,  thence 
to  the  Trinity)  In  northwestern  part  of  county.  Fort  Worth  topographic 
map. 

Bell  Branch. — Erath  County ;  rises  2  miles  northwest  of  Dublin ;  flo^v^s  easterly 
7  miles  into  Green  Creek  (which  discharges  Into  Brazos  River  tliroiigh 
Bosque  River)  in  the  southern  part  of  county.  Stephenvllle  topographic 
map. 

Bell  Cbeek. — Bills  County ;  small  stream  flowing  through  southwestern  part  of 
county  Into  Pecan  Creek,  thence  to  Richland  Creek  and  Trinity  River. 

Bell  Hollow. — Sutton  CJounty ;  a  small  Intermittent  stream  6  miles  long  in  the 
southeastern  part  of  the  county;  flows  through  North  Llano  River  into 
Llano  River  (tributary  to  the  Colorado).    Fort  McKavett  topographic  map. 

Bells  Slough. — Cass  County;  about  4i  miles  northwest  of  Alamo  Mills  in 
northeastern  part  of  county;  an  old  channel  of  Sulphur  River  (tributary 
to  Red  River,  which  discharges  into  the  Mississippi).  Texarkana  topo- 
graphic map. 

Ben  Branch. — Gonzales  County;  rises  west  of  Moulton  in  northeastern  part 
of  county;  flows  into  Peach  Creek  and  thus  to  Guadalupe  River;  inter- 
mittent.   Flatonla  topographic  map. 

Ben  Fobt  Cbeek. — Grimes  County;  formed  by  union  of  several  small  streams 
1»  north  central  part  of  county ;  flows  southwestward  7  miles  Into  Navasota 
River  (tributary  to  the  Brazos). 

Bens  Hole  Creek. — ^Brewster  County;  small  Intermittent  stream  6  miles  long 
flowing  southwesterly  Into  Terllngua  Creek  (tributary  to  Rio  Grande)  10 
miles  north  of  Terllngua  Abaja  in  southern  part  of  county.  Terlin^a 
topographic  map. 

Bents  Creek. — Hutchison  County;  small  intermittent  stream  3  miles  long 
flowing  southerly  Into  Canadian  River  (tributary  to  Arkansas  River  and 
thus  to  the  Mississippi)  11  miles  northeast  of  Plemons  In  eastern  part  of 
county. 

Bennett  C!reek. — Lampasas  and  Mills  counties ;  rise  2  miles  southeast  of  Gold- 
thwaite  in  southeastern  part  of  Mills  County;  flows  southeasterly  23  mile* 
into  Lampasas  River  (tributary  through  Little  River  to  the  Brazos)  In  tlie 
extreme  northern  part  of  Lampasas  County.  San  Saba  and  Lampasas  topo- 
graphic maps. 

Bennetts  Creek. — Jack  (bounty;  flows  Into  Martins  Creek  (tributary  to  West 
Fork  of  Trinity  River  and  thus  to  the  Trinity)  in  the  northeastern  part 
of  the  county. 

Benjamin  Creek. — Comal  County;  in  northern  part  of  county;  small  inter- 
mittent tributary  to  Guadalupe  River. 

Berkley  Creek. — ^Donley  and  Hall  counties;  rises  in  southeastern  part  of 
Donley  County;  flows  southeasterly  into  Prairie  Dog  Town  Fork  of  Red 
River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4  miles 
west  of  Newlin  in  eastern  part  of  Hall  CJounty. 

Berbys  Cwsek, — ^Erath  County;  a  small  stream  flowing  southeasterly  9  miles 
Into  Paluxy  Creek  (tributary  to  Brazos  River)  at  Bluff  Dale  in  north- 
eastern part  of  county.    Stephenvllle  topographic  map. 

Berry  or  Hickory  Creek. — Burleson  County;  rises  6  miles  southeast  of  Cald- 
well; flows  southeasterly  5  miles  into  Davidson  Creek  (tributary  through 
Yegua  Creek  to  Brazos  River). 
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HsaiRir  Cbeek. — Williamson  County;  rises  near  Burnet-WilUamson  county  line, 
7  miles  northwest  of  Florence  In  northwestern  part  of  county ;  flows  south- 
easterly 22  miles  Into  San  Gabriel  River  (tributary  to  Little  River  and 
thus  to  the  Brazos)  4  miles  northeast  of  Georgetown.  Georgetown  topo- 
graphic map. 
HiDAis  Cheek. — (irimes,  Madison,  and  Walker  counties;  rises  near  lola  In  the 
northern  part  of  Grimes  County ;  flows  cireuitously  northeastward  15 
miles  through  Madison  and  Grimes  counties  to  the  northwestern  corner  of 
Walker  County ;  then  19  miles  along  the  boundary  between  Madison  and 
Walker  counties  to  a  point  north  of  Falba,  where  It  enters  Trinity  River. 
Big  Aguja  Canyon. — Jeff  Davis  County;  rises  near  Black  Mountain  10  miles 
northwest  of  Fort  Davis,  at  an  approximate  altitude  of  6,500  feet  above 
sea  level ;  flows  northeasterly  12  miles,  thence  northerly  10  miles  to  its 
junction  with  Madero  Canyon  to  form  Toyah  Creek  (tributary  to  Pecos 
River  and  thus  to  Rio  Grande).  Principal  tributary  to  Toyah  Creek.  Fort 
Davis  topographic  map. 
Big  Branch. — Stephens  County ;  an  intermittent  stream  rising  1  mile  southwest 
of  Gunsight  and  flowing  northerly  9  miles  into  Gonzales  Creek  (tributary 
throuj?h  Clear  Fork  of  Brazos  River  to  the  Brazos)  7  miles  south  of  Breck- 
enridge.  Breckenrldge  topographic  map. 
Big  Boggy  Creek. — Matagorda  County;  rises  in  the  south  central  part  of  the 
county:  flows  southeasterly  12  miles  into  Matagorda  Bay  and  thus  to  the 
Gulf  of  Mexico. 
Bio  Blue  Cbeek.— Dallam,  Sherman,  Moore,  and  Hutchinson  counties;  rises  In 
southeastern  part  of  Dallam  County,  crosses  the  southwestern  corner  of 
Sherman  County,  and  flows  southeasterly  across  Moore  County  to  a  point 
6  miles  northwest  of  Isom  in  southwestern  part  of  Hutchinson  County, 
where  it  centers  Canadian  River  (tributary  through  the  Arkansas  to  the 
Mississippi)  ;  length,  50  miles. 
Bio  Brushy  Creek. — Dewitt  and  Lavaca  counties;  rises  near  Yoakum  in  the 
northern  part  of  Dewitt  County;  flows  southeastward  5  miles  through 
Dewitt  County,  then  18  miles  through  L4ivaca  County  into  Lavaca  River 
tributary  to  Matagorda  Bay  and  thus  to  Gulf  of  Mexico. 

Big  or  Barkman  Creek. — Bowie  County ;  rises  near  Whaleys  in  northern  part 
of  county;  flows  easterly  25  miles  to  its  intersection  with  the  Texas- 
Arkansas  boundary  line  at  Carbon,  thence  southerly  through  Miller  County, 
Arkansas  into  R«d  River  (tributary  to  the  Mississippi).  New  Boston  and 
Texarkana  topographic  maps. 

Big  Creek. — Franklin  County;  rises  about  G  miles  southwest  of  Mount  Ver- 
non; flows  northerly  11  miles  into  Whlteoak  Bayou  (tributary  to  Sulphur 
River,  thence  to  Re<l  River  and  the  Mississippi). 

Big  Creek. — Fort  Bend  County ;  rises  south  of  Rosenberg ;  flows  southeasterly 
25  miles  into  Brazos  River  in  southeastern  part  of  county. 

Big  Creek. — Falls  and  Limestone  counties;  rises  10  miles  northwest  of  Groes- 
beck  in  southwestern  part  of  Limestone  County ;  flows  southwest  ward  into 
Brazos  River  near  Highbank  In  southern  part  of  Falls  County. 

Bio  Creek. — Hunt  County;  rises  In  northeastern  part  of  county;  flows  south- 
easterly 4  miles  into  South  Sulphur  River  (tributary  to  Sulphur  River  and 
thus  through  Red  River  to  the  Mississippi). 

Big  Creek. — San  Jacinto  and  Liberty  t»ounties;  rises  near  Cold  Springs  in  the 
central  part  of  San  Jacinto  County;  flows  southeasterly  20  miles  through 
San  Jacinto  County,  then  2  miles  through  Liberty  County,  joining  Trinity 
River  near  Its  Intersection  with  the  north  line  of  Liberty  County. 
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Bio  Creek. — Brazos  CJouoty ;  rises  2  miles  nortliwe^t  of  Allen  Farm  in  isouthem 
part  of  county;  flowH  easterly  18  miles  into  Xavasota  River  (tributat-j-  to 
the  Brazos)  3  miles  west  of  the  town  of  Navasota;  intermit teut.  Gay 
Hill  and  Navasota  topographic  maps. 

Big  Cbeek. — Jasper  County;  rises  about  6  miles  south  of  Jasper;  flows  south- 
westerly 11  miles  into  Neches  River. 

Bio  Creek. — Lee  County;  a  small  intermittent  stream  flowing  southwest  ward 
5  miles  into  Second  Yegua  Creek  (tributary  tlirough  Yegua  Creelt  to  Brazos 
River)  west  of  Lexington.    Bastrc^  toi)ographio  map. 

Bio  Bkas  Cbeek. — Tarrant  and  Dallas  counties;  rises  about  3  miles  west  of 
Keller  in  Tarrant  County ;  flows  southeasterly  25  miles  into  ^^'est  Kui*k  ot 
Trinity  River  (tributary  to  Trinity  River)  about  3  miles  northeast  of  Grand 
Prairie,  in  western  part  of  Dallas  County.  Fort  Worth  and  Dallas  topog- 
raphic maps. 

Big  Caddo  Cbeek. — Palo  Pinto  and  Stephens  counties;  rises  5  miles  north  of 
Ranger  in  southeastern  part  of  Stephens  County;  flows  northeasterly  32 
miles  into  Brazos  Eliver  at  the  Horseshoe  Bend  in  northwest  coruer  ot 
Palo  Pinto  County.    Breckenridge  topographic  map, 

Bie  Cbdab  Cbeek. — Brazos  and  Robertson  counties;  rises  near  Franklin  in 
central  part  of  Robertson  County ;  flows  southeasterly  24  miles  into  Nava- 
sota River  (tributary  to  the  Brazos)  east  of  Edge,  about  a  mile  north  of 
Madison-Grimes  county  line. 

Big  Canyon. — Brewster  County;  rises  In  southwestern  part;  flows  northeasterly 
4i  miles  into  Rio  Grande;  intermittent.  Maravillas  Canyon  and  Reagan 
Canyon  topographic  maps. 

Big  Cedar  Cbeek. — Stephens  and  Palo  Pinto  counties;  rises  3  miles  southwest 
of  La  Casa.and  2  miles  southeast  of  Steel  Essy  Mountain  in  southeastern 
part  of  Stephens  County ;  flows  northeasterly  37  miles  into  Brazos  RivcT 
at  the  Horseshoe  Bend  in  northwest  corner  of  Palo  Pinto  County,  5  miles 
east  of  Yaneeyville.    Breckenridge  topographic  map. 

BiQ  Cow  Cbeek. — Newton  County ;  rises  in  northwestern  corner  of  county ;  flows 
southeasterly  43  miles  through  tlie  county  into  Sabine  River  about  5  miles 
south  of  Belgrade. 

Bio  Cypress  Ckeek. — Harris  County;  rises  in  western  i)art  of  county  near 
Waller-Harris  county  line;  flows  easterly  17  miles  into  Cypress  Creek 
(tributary  to  Siting  Creek,  thence  to  San  Jacinto  River  and  tlius  through 
Galveston  Bay  to  Gulf  of  Mexico)  ;  intermittent.  Swanson,  Cypress  and 
Ash  ford  toi>ographlc  maps. 

Bio  Cypress  Bayou  or  Cheek. — Hopkins,  Franklin,  Titus,  Morris,  Camp,  Ui>- 
shur,  and  Marlon  counties;  rises  in  southeastern  iwirt  of  Hopkins  County 
about  4  miles  east  of  Carrols  Prairie;  flows  southeasterly  10  miles  into 
Caddo  Lake  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4 
miles  east  of  Jefferson  in  southern  part  of  Mariou  County. 

Big  Cypress  Creek. — Jasi)er  and  Newton  counties;  rise^  about  2  miles  north- 
east of  Bessniay  in  Jasper  County;  flows  southeasterly  20  mileisj;  enters 
Sabine  River  in  Newtcm  C3ounty  at  I>eweyville. 

Bia  Eddy. — Harris  County :  3i  miles  west  of  Crosby ;  an  arm  of  San  Jacinto 
River;  tributary  to  San  Jacinto  River  and  thus  to  the  Gulf  of  Mexico; 
length,  three-fourths  of  a  mile.     Harmaston  and  Crosby  topographic  maps. 

Bio  Cypress  Creek. — Tyler  and  Hardin  counties;  rises  about  9  miles  northwest 
of  Woodvllle  in  Tyler  County ;  flows  southeasterly  32  miles  into  Alabama 
Creek  (tributary  to  Neches  River)  about  4  miles  east  of  Village  Mills  la 
Hardin  County. 
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Bio  Elm  os  Elm  Cbehk. — ^McLennan,  Bell,  and  Milam  counties;  rises  at  the 
town  of  Moody  in  southern  part  of  McLennan  County ;  flows  southeasterly 
55  miles  into  Little  River  {tributary  to  Brazos  River)  2  miles  northeast  of 
Cameron   In   central  part  of  Milam  County.    Temple  and  Taylor   topo< 
graphic  maps. 
Big  Fi\icmile  Cbeek. — Fayette  and  Gfonzales  counties;  rises  in  the  town  of 
Flatonia;    flows   southwesterly    7   miles    through    Fayette    County,    then 
4  miles  through  Gonzales  County  into  Peach  Creek  (tributary  to  Guadalupe 
River).     Flatonia  topograpMc  map. 
Big  Fossil.  Cbicek. — ^Tarrant  County ;  rises  about  a  mile  north  of  Calef ;  flows 
southeasterly  16  miles  into  West  Fork  of  Trinity  River  (tributary  to  the 
Trinity )  about  5  miles  northeast  of  Fort  Worth,  near  center  of  the  county. 
Fort  Worth  topographic  map. 
Big   Gap  Cbeek. — Donley  and  Collingswortli  counties;   rises  in  northeastern 
part  of  Donley  County ;  flows  southeasterly  7  miles  into  Salt  Fork  of  Red 
River  (tributary  to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  through 
Red  River  to  the  Mississippi)  in  Collingsworth  County  about  2  miles  east 
of  the  western  boundary  of  the  county. 
Big  Grape  Cbeek. — Kent,  Garza*  and  Scurry  counties ;  rises  In  northwest  corner 
of   Scurry  County;   flows  northerly  along  Kent-Garza  county   line   into 
Double  Mountain  Fork  of  Brazos  River  (tributary  to  the  Brazos)  north- 
west of  Polar. 
Bio  H11.L  Bayou. — ^Jeiferson  County;  rises  8  miles  southwest  of  Port  Arthur 
in  eastern  part  of  the  county;  flows  easterly  and  northerly  8  miles  into 
.    Taylors  Bayou    (tributary  through  Sabine  Lake  to  Gulf  of  Mexico)    5 
miles  west  of  Port  Arthur;  tidaL 
Bpg  Lak£. — ^Bowie  (Ik>unt^^ ;  about  6  miles  north  of  Leary  in  northeastern  part 
of  county;  inlet,  CoUums  Spring  Branch;  outlet.  Red  River  (tributary  to 
Mississippi  River)  ;  formerly  a  channel  of  Red  River. 
Big  Island  Slough. — Harris  County ;  rises  4  miles  northwest  of  LaPorte ;  flows 
southerly  7  miles  into  Middle  Bayou  (tributary  to  Clear  Lake  and  thus  to 
Gmlf  of  Mexico r;   partially   Intermittent.     La   Porte  and   Seabrook  topo- 
graphic mapa 
Big  Lak£  (McFaeland  Lake). — ^Bowie  County;  about  4  miles  south  of  Maud 
in  southern  part  of  county;  formed  by  an  old  channel  of  Sulphur  River, 
which  discharges  into  the  Mississippi  through  Red  River.    New  Boston 
topographic  map. 
Big  Lake. — Cass  Couutj^;  about  5^  miles  west  of  Alamo  Mills  in  northeastern 
part  of  county ;  formed  by  an  old  channel  of  Sulphur  River   (tributary 
through  Red  River  to  the  Mississippi).    Texarkana  topographic  map. 
Big  Lucy  Lake. — Lampasas  County ;   rises  4  miles  west  of  Ogle  station  in 
southern  part  of  county ;  flows  southeasterly  to  a  point  about  2  miles  south 
of  Grundy vlUe  where  it  enters  Lampasas  River  (tributary  to  Little  River 
and  thus  to  the  Brazos).     Lampasas  toi>ographlc  map. 
Bio  Mustang  CBKEK.~Red  River  County ;  rises  near  Lamar-Red  River  county 
line  in  southwestern  part  of  county:   flows  southeasterly  16  miles   Into 
Sulphur  River  and  thus  tlirough  Red  River  to  the  Mississippi. 
BiQ  Mountain  Ckekk. — Mills  and  Comanche  counties;  a  stream  flowing  north- 
easterly 13  miles  into  Little  Mountain  Creek  (tributary  through  South  Ia^oix 
Creek  to  Leon  River,  thence  through  Little  River  to  the  Brazos)  3  miles 
southwest  of  Fleming.    Brownwood  topographic  map. 
Big  Bkanch. — Stephens  County;  small  intermittent  stream  flowing  westerly  4 
miles  into  Gonzales  Creek  (tributary  to  Clear  Fork  of  Brazos  River  and 
thus  to  the  Brazos)  north  of  Breckenrldge.    Breckenrldge  topographic  map. 
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Kvt»>  f'maoL. — fCl:^  Ovnc*?-:  a  vmII  «rretts  rnuu  !b  — nhMjaera     p*rt    of 

IfratiMir  lUtA  ^r^st. — ¥mj^-^  C^ir^jrxj :  iwm-'LHi>*c  -rf  O-^.*?*  !a  A?  ■«*«■■  part  of 
•jw?  *fs^,'fi  ♦r.iAi-  ic'^rm-iTi^iir  «aTe»ii  3  bi-^#t*  la.  Jtc^^  A««iB€  i^A«   Live 

l$#rTX»  'jaoLfc  — i^**-»  ar^;  Taj!*»r  r»4*rt>*:  r>es  4  kL->«  •rwszbemst  •r  Trent 
;&  M«rr)k«.«<UTT«  part  «<  TajV*  Cocn-y;  a*-Trt  ■Fj<^bc9ft'«t»-r.y  23  ■iifig  into 
^  --rar  F^nc  ^  BrkZ/r*  River  itn'^Titary  ^.  r^^  BrtZ'«^*  S  dil-er*  siMstlie&sc 
4^  y*^mvm:t   In  •/Af^-m  i»rT   of  J'/ces  <V:ii:ty-     Swc«tw»ter.   Bot»x-    *i>d 

hfmm  CtaXKv — Vf^m:**^  arid  Hall  cwiiarfe^;  ri?e^  in  :<i4iibpni  psxt  of  ]>ool«»x 
^v  ..',*>:  f^*""*  «'-:".'»''^".er  J  C**  tn:Ie»  in:"  >IaI^*n7  Creek  itrOKiCJurx  to 
Frain^  I^^  Toaii  Ffirk  of  Btni  Ri^er  al-I  c!.a«  ciiruo^  Bed  Rrm>  co  rbe 
M»M»i4«;f5*4  •  to  Bortb-Be*<teiii  part  of  Hall  Co'ino'. 

lUntM  C*n^K. — >'o:^n  O^iitj-;  rises  at  Nolan;  fr>^3  i»ortl*erij*  21  miters  into 
Hw#«^-«at«r  Crftek  /tributary  tlirouirfi  CU^ar  Furk  of  Braaos  RiTer  to  tlie 
Bnkz/^i    1    ir.i)**   w^ct   of  Eakoca;    InteniLlrtefit.      Sveetvater   and     WLo/bj 

hn-jfjt  i'K^r.K. — K.uz  Comty;  ri****  in  north«*a«T^m  lart  of  comity;  flows 
mmttierlj  6  mU^a  into  Ox  Yoke  Creek  (tributary  throo^  Sooth  Wicbica 
liixrr  U>  WK'hita  Rir^r  aiul  titufl  throusrh  Re«l  River  to  tbe  Mississippi). 

BLAiHLA%tt  Oru.T.— HarrU  CV^unty;  ri«es  6J  miles  northeast  of  MooQslurte 
fllll;  fUfwn  iK>rth«'ai«t»'rIy  1^  tuil*^  into  £a>t  Fork  of  San  Jacinto  River 
mty\  thtm  Ut  (iu\f  of  ifpxif-o,  pci<«ving  thnmsh  San  JaciDto,  Trinity  and 
iiuivnt^ttm   \myn;   ifjt^fnuitteut.     Moonsiiine  Hill   topographic  map. 

IUtitm  Imke  i'UKKK. — Mo! U*y  Connty;  flow's  northerly  4  miles  tlin^n^  north- 
ennh-rn  fmrt  of  county  Into  Pease  River  tributary  to  Red  River,  which 
diacharxea  Into  ttie  Mii4>'b^ippf )  about  2  miles  northwest  of  Xortlifield. 

DijuKH  Uatoi'. — JefTerHrin  C4#unty ;  small  tidal  stream  about  a  mile  nortlieast 
of  Nwlerland  Uowimi  Into  Neches  River. 

Riju:k  Bavoi'. — Cuhh  C^ouuty,  Teac  and  Caddo  Parish,  La.;  rises  in  northern 
jwrt  of  i*uHH  Oiunty  ai>out  6  miles  northwest  of  Lanark;  flows  southeasterly 
45  DiiUm  <TOK«Ing  the  State  boundary  about  1  mile  south  of  the  intersection 
of  ArkannaH,  Lriuisiana  and  Texas  l>oundaries;  enters  Soda  Lake  (tribu- 
tary it}  IUhI  River  and  thus  to  the  Mississippi)  in  Caddo  Parish,  Lat. 
Atlanta  topf>^aphlc  map. 

Ilf.ArK  Cyfrehs  Bayou. — Morris,  Caas,  and  Marion  coimties;  rises  4  miles 
DortheaHt  of  Dalnjcprfleld  In  eastern  part  of  Morris  County;  flows  south- 
easterly abiiut  40  miles  into  Big  Cypress  Bayou  (tributary  to  Caddo  Lake, 
which  dlt4charge»  Uito  Mississippi  River  through  the  Red)  3i  miles  east  of 
Ji'fl'erson  In  southern  imrt  of  Marion  County.  Daingerfield  topographic 
map. 

JiiJiCK  (*uhKK. — CaHH  County;  an  intermittent  stream  flowing  northeasterly 
3)  i/illes  Into  Overcup  Slough  (tributary  to  Sulphur  River  and  thus 
through  R<sl  River  to  the  Mississippi)  about  4  miles  northwest  of  Douglas- 
vllle.    Linden  topographic  map. 

Black  (Uikkk. — Me<llna  and  Frh)  counties;  rises  in  the  east  central  part  of 
M«'dlnn  Connty;  flow«  s<»nthvvard  15  miles  through  Medina  County,  th«Mi 
17  miles  through  Frio  r>>unty  Into  San  Miguel  Creek  (then  to  the  Nueces 
through  Frio  River)  ;  length,  32  milea 


Digitized  by 


Google 


GAZETTEER  OF  STREAMS  OF  TEXAS.  27 

Black  Cseesl — ^Tyler  County;  funall  stream  south  of  Warren  in  southern  part 
of  county;   Joins   Wood  Creek    {tributary   to  Alabama  Creek,  and   thns 
Cio  Keches  River)  near  soutfaeni  county  line. 
BI.ACK  Fork  or  Psaisik  Oieek. — Smith  County ;  rises  at  Tyler ;  flows  westerl jr 

lO  m£l«B  into  Prairie  Creek   (tributary  to  Neches  River). 
Ba:^cK  Htlx.  Bsanch. — Bexar  County;  near  Atascosa  in  southwestern  part  o£ 
coontj- ;   an  intermittent  tributary  through  Elm  Creek  to  Medina  Rivet*, 
and   thus  through  San  AntonSo  River  to  the  Guadalupe.     San  Antonio 
topograpliic  map. 
Black    Hills  C^bex. — ^Presidio  County;   «nall   stream   in   southern   part   ot 
county ;  flows  southwesterly  to  its  junction  with  Torneros  Creek,  thence 
one  mile  to  Rio  Grande,  7  miles  southwest  of  Presidio;  length,  18  miles; 
fntemtlttent    Shafter  topographic  map. 
Black    Hollow, — Cooke   County;   small  intermittent  stream    rising  alxmt   ^ 
miles  soutbea«t  of  MarysviUe  in  Qorthem  part  of  county  and  flowing  into 
South  Fish  Creek  (tributary  to  Fish  Creek  and  thus  through  Red  Rlv»  r 
to  the  Mississippi).    Gainesville  topographic  map. 
Black  Jack  Cbeek. — Fayette  County;  east  of  Muldoon  in  central  part  of  tlie 
county;    an    intermittent   tributary   through    Pinoak    Creek    to    Buekner 
Creek  and  thus  to  Colorado  River;  length,  3  miles.    Flatonia  topographic 
map. 
Black   Lake. — Gray  County;   western   part;   when  overflowing  joins   North 
Fork  of  Bed  River  (tributary  to  Red  River  and  thus  to  the  Mississippi) ; 
ar^  aixiut  one-half  square  mile;  prairie  lake. 
Black  Sfbing  Bbanch. — Erath  CJounty;  an  intermitt^it  stream  3  miles  loni? 
flowing  northeasterly  into  Little  Green  Creek   (tributary  to  Green  Creek 
and  tlius  through  Bosque  River  to  the  Brazos)   south  of  Alexander  in 
aonthern  part  of  county.    Stephen viUe  topographic  map. 
Black  Lake. — Harris  CJounty ;  in  the  eastern  part  of  county  3  miles  southwest 

of  Crosby;  smalL    Crosby  topographic  map. 
Blacktail  Cuxk. — Briscoe  and  Armstrong  counties;  rises  in  northern  part  <»f 
Briscoe  County;  flows  northerly  3  miles  into  Prairie  Dog  Town  Fork  of 
Bed  River  (tributary  to  Bed  Rlv«%  which  discharges  into  the  Mississippi) 
near  the  northern  line  of  the  coimty« 
Blake  Creek« — ^Wlse  County;  smaU   tributary  to  Denton  Creek    (which  dis- 
charges into  Trinity  River  through  Elm  Fork  of  the  Trinity)  in  the  south- 
eastern part  of  the  county. 
Blahoo  CieekJ — Goliad,  Karnes,  and  Bee  counties;  rises  at  a  point  near  to  tlie 
comer  common  to  Goliad,  Kamea,  and  Bee  counties;  flows  southeastward 
28  miles  along  the  boondary  of  Grollad  and  Bee  counties  to  its  jmictlon 
with  El  Sareo  River  (thence  to  Gulf  of  Mexico  through  Rio  de  la  JMlsslon 
and  Copano  bays)  Just  above  Blanconla. 
Bl^rco  Rmx. — Kendall,  Blanco,  and  Hays  counties;  rises  east  of  Bankersmith 
in  the  northeastern  part  of  Kendall  County ;  flows  southeasterly  7  miles 
through  Kendall  County,  19  miles  through  the  southern  part  of  Blan-^o 
County,  then  38  miles  through  Hays  County  where  it  joins  San  Marcos 
Rfver    (tributary  to  Guadalupe  River)    about  2   miles  southeast  of   Sni 
Marcos,  southeastern  part  of  Hays  CJounty.     Fredeiicksburg,  Blanco,  Aus- 
tin, and  San  Marcos  topographic  maps. 
Blakoo  Rrvsa. — ^Uvalde  County;   rises  5   miles   northeast  of  Concan,   in  the 
northern  part  of  the  county;  flows  southerly  38  miles  into  Sablnal  River 
(tfaenoe  to  the  Nueces  tlirough  Frio  River)  in  southeast  corner  of  county. 
Uvalde  tcH;K>graphic  map. 
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Blanco  River,  Cypress  Fork  of. — Hays  Couuty ;  flows  soutberly  20  miles  south 
of  Mount  Sharp  Into  Blanco  River  (tributary  to  San  Marcos  River  and  ttaa 
to  the  Guadalupe)  In  western  part  of  county.    Blanco  topograptiic  map. 

Bland  Creek. — Red  River  County;  rises  about  2  miles  southeast  of  Bagwell; 
flows  southwesterly  6  miles  Into  Bruton  Creek  (tributary  to  <2ruest  Creek 
and  thus  through  Cuthand  Creek,  Sulphur  and  Red  rivers  to  the  Mis- 
sissippi). 

Blanket  Creek. — C3omanehe,  Brown,  and  Mills  counties ;  rises  10  miles  "west  of 
Comanche  In  southwestern  part  pf  Comanche  County;  flows  southerly  90 
miles  Into  Pecan  Bayou  (tributary  to  the  Colorado)  6  miles  southwest  of 
Mullen.    Brownwood  topographic  map. 

Bliss  Branch. — l.,eon  County;  rises  about  4  miles  northeast  of  Jewett ;  flows 
northeasterly  11  miles  into  Buffalo  Creek  (tributary  to  upper  Keeelil  Crtek, 
thence  to  Trinity  River)  about  2  miles  southwest  of  Keechl. 

Blocker  Creek. — C^ooke  (bounty;  joins  Clear  Creek  (tributary  to  Elm  Fork  of 
Trinity  River,  and  thus  to  the  Trinity)  in  southwestern  part  of  county; 
intermittent.    Gaiuesville  topographic  map. 

Block  Creek. — Kendall  CJounty ;  rises  in  northwestern  part  of  county ;  flows 
southerly  Into  Guadalupe  River.    Fredericksburg  topographic  map. 

Bloomfiej.d  Branch. — Stephens  County ;  small  Intermittent  stream  flowing  into 
Clear  Fork  of  Brazos  River  and  thus  to  the  Brazos  in  northern  part  of 
county  northwest  of  Crystal  Falls.    Breckenridge  topographic  map. 

Blue  Branch. — Bastrop  (bounty;  small  Intermittent  stream  3  miles  long  flow- 
ing into  Colorado  River  3  miles  southeast  of  Bastrop  in  tbe  central  part  of 
the  county.    Bastrop  topographic  map. 

Blue  Branch. — CJoryell  County;  small  stream  flowing  northeasterly  5  miles 
into  Leon  River  (tributary  through  Little  River  to  the  Brazos)  4  miles 
northwest  of  Oatesville  in  central  part  of  county.  Gatesville  topographic 
map. 

Blite  Branch. — Lee  County;  rises  at  Foot  of  Yegua  Knobs;  flows  northerly  5 
miles  into  Second  Yegua  Creek  (tributary  through  Yegua  Creek  to  Brazos 
River)   In  western  part  of  county.     Bastrop  topographic  map. 

Blub  (I!reek. — ^Brewster  County ;  an  intermittent  stream  in  southern  part  of  the 
county ;  rises  on  the  western  slopes  of  Chlsos  Mountains ;  flows  southwest- 
ward  17  miles  into  Rio  Grande  8  miles  southeast  of  Terllngua  Abaja. 
Terlingua  and  Chlsos  Mountains  topographic  maps. 

Blue  Crekk. — Guadalupe  and  Wilson  counties;  rises  in  the  southwestern  part 
Guadalupe  County;  flows  southwesterly  10  miles  through  Guadalupe 
County,  then  2  miles  through  Wilson  County  where  It  Joins  Rio  Cibolo 
(tributary  to  San  Antonio  River  and  thus  to  the  Guadalupe)  5  miles  north 
of  Sutherland  Springs. 

Blue  Creek. — Wharton  and  Matagorda  counties;  small  tributary  which  rises 
near  El  Campo  in  southern  part  of  Wharton  County ;  unites  with  Colorado 
River  in  northern  part  of  Matagorda  County ;  length,  13  miles. 

Blujt  Canyon. — Val  Verde  County;  an  intermittent  stream  in  the  eastern 
part  of  county ;  flows  westward  into  Dry  Devirs  River  ( tributary  to  Devil's 
River  and  thus  to  Rio  Grande). 

Bluff  Creek. — Briscoe  and  Hall  counties;  rises  In  the  eastern  part  of  Briscoe 
County;  flows  easterly  5  miles  Into  Little  Red  River  (tributary  to  Prairie 
Dog  Town  Fork  of  Red  River,  which  discharges  into  the  Mississippi  through 
Rod  River)  at  its  intersection  with  west  line  of  Hall  CJounty. 

Bluff  Creek, — Collin,  Rockwall,  and  Hunt  counties ;  rises  about  3  miles  south- 
west of  Nevada  In  Collin  County,  flows  southeasterly  18  miles  into  South 
Fork  of  Sabine  River  (thence  to  Sabine  River)  in  Hunt  County,  4  miles 
south  of  Qulnlan. 
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Blvf  Crixk. — Coleman  County ;  a  stream  7  miles  long  In  the  northwestern  part 
of  the  oonnty;  flows  through  Jim  Ned  Creek  into  Pecan  Bayou  and  thu« 
to  Colorado  River.    Bollinger  and  Coleman  topographic  maps. 
Bluff  Creek. — Edwards  County;  a  small  Intermittent  tributary  flowing  north- 
westerly 5  miles  into  West  Nueces  River  and  thus  to  the  Nueces  in  tlie 
southern  part  of  the  county.    Nueces  topographic  map. 
Bluff  Creek. — Hopldns  County;  northeastern  part;  small  tributary  to  Crosa- 
timber  Creek    (which   discharges  into  Sulphur  River  through  Whiteoak 
Bayou,  thence  through  Red  River  to  the  Mississippi). 
Bluff  Creek. — Lee  and  Bastrop  counties ;  rises  near  Paige  on  Houston  &  Texas 
Central  Railroad  in  eastern  part  of  Bastrop  County ;  flows  northeasterly  7 
miles  into  Third  Tegua  Creek  (tributary  through  Second  Yegua  Creek  to 
Yegua  Creek  and  thus  to  the  Brazos)    in  central  part  of  Lee  County. 
Bastrop  topographic  map. 
Bli'ff  Creek. — McCullooh  County;  a  stream  7  miles  long  flowing  throtigh  the 
northern  part  of  the  county  into  Colorado  River.    Brady  topographic  map. 
Bluff  Creek. — McLennan  and  Coryell  counties;  rises  2  miles  southwest  of 
Cornell  City;  flows  easterly  12  miles  into  Middle  Bosque  River  (tributary 
through  South  Bosque  and  Bosque  rivers  to  the  Brazos)  2  miles  northwest 
of  Oawford  in  western  part  of  McLennan  County.     Meridian  and  Waco 
topographic  maps. 
Bluff  Creek. — Knox  County;  small  stream  flowing  to  a  point  northwest  of 
Truscott  in  northern  part  of  county,  where  it  enters  North  Wichita  River, 
thence  to  Wichita  River  and  thus  through  the  Red  to  Mlsslsssippi  River. 
Bluff  Creek. — Motley  County;  rises  in  the  eastern  part;  flows  easterly  61 
miles  into  South  Pease  River   (tributary  to  Middle  Pease  River,  thence 
through  Pease  to  Red  River  and  thus  to  the  Mississippi)  about  1  mile  from 
the  eastern  border  to  the  county. 
Bluff  (Treek. — Shackelford  County ;  rises  8  miles  west  of  Albany ;  flows  north- 
westerly 12  miles  into  CHear  Fork  of  Brazos  River  (tributary  to  the  Brazos) 
in  northwestern  part  of  the  county.    Anson  and  Albany  topographic  maps. 
Bluff  Creek,  East  Fork. — Wilbarger  and  Wichita  counties;  rises  in  western 
part   of  Wilbarger   County,   2i   miles   west   of   EHectra;    flows   southerly, 
meandering  across  Wilbarger-Wichita  county  line  into  Beavers  Creek,  and 
thus  to  Wichita  River;  intermittent.    Electra  topographic  map. 
Bluff  C*reek,  West  Fork. — Wilbarger  County;  rises  in  northeastern  part  4 
miles  southeast  of  Electra ;  flows  southeasterly  into  Bluff  Creek,  thence  to 
Beavers  Creek,  tributary  to  Wichita  River:  intermittent.     Electra  topo- 
graphic map. 
Blvff  Creek. — Taylor  and  Runnels  counties;  rises  5  miles  north  of  Mount 
Moro  in   south  vestern   part   of  Taylor   CJounty;   flows   southeastward   28 
miles  into  Elm  Cre<»k   (tributary  to  the  Colorado)   5  miles  northeast  of 
Runnels  In   the   central,  part  of  Runnels  County.     Sweetwater,   Abilene, 
and  Ballinger  topographic  maps. 
Blundell  Creek. — Franklin  and  Titus  counties;  rises  about  3  miles  south  of 
Mount  Vernon  in  eastern  part  of  Franklin  County ;  flows  southeastward 
13  miles  into   Big  Cypress  Boyou    (tributary  to  Caddo  Lake   and   thus 
through  Red  River  to  the  Mississippi)    In   southwestern  part  of  Titus 
County. 
Board  Branch. — Eastland,  Stephens,  and  Shakelford  counties;  rises  in  the 
northwest  comer  of  Eastland  County;  flows  northerly  4  miles  into  Battle 
Creek   (tributai'y  to  Bear  Creek  and  thus  through  Sandy,  Hubbard,  and 
Gonzales  creeks  to  Clear  Fork  of  Brazos  River  and  thence  to  the  Brazos) 
west  of  Indian  Knoll.    Albany  topographic  map. 


Digitized  by 


Google 


30  GAXETTMEM,  OF  SZUIAMS  OF  TEXA& 


Ha.ftar  KiYer  icribvUir  to  B^  Rhner.  wiucb  Aucter^vs  into    ttie    Ml3- 

^'"•'•ffp'*   «iKiot  oiM^^Aif  mile  we^c  of  Draper  In  t»f  hfastem  o*raer   of 

<r/«in<]r«    Texarfcau  to|Misr»plifie  mapi 
BoAivmc  fteEK. — ^Mootaime  Covntj:  szoall  intermittent  stream  fl«>«riEis  into 

HM  HirffT  «trib«tai7  to  the  Mbc^btsippi  i  we^  of  IIIukms  Beoul  in    north- 

#««teni  part  of  conntj.     Moota^nie  topocrapiue  laaiiL 
Boa  Crzx. — KtoDewall  and  Kins  counties;  a  smail  stream  flowing  soattierfT 

r,  tLil^  into  Salt  Fork  of  Brazos  RiTer   (tributary  to  Bfazos  Rivera    at 

montb  of  I>ov<*  Creek. 
Boo%  Cbxzx. — ^Hewitt  r>>anty;  a  small  trihoianr  to  Goadalope  River  in   south- 

tmMeru  part  of  eonnty  7  miles  sontlkeast  of  Coeroi 
Boaa  OB  BL.%C£aEaBT  Ckcek. — Archer  County;  rise!?  in  northwestern   part   of 

coonfy;   Aowh  northerly  4  miles   into   Wichita   River    (trilmtary    to    Rt*d 

Birer  and  thna  to  the  MbvdsBlppi  >,  near  the  north  line  of  Archer  Countr. 
BooA^fO  Batot. — Ameelina  Cotmty ;  a  stream  9  miles  long  (lowing  southiresterly 

into  Xeehe9  River  southwest  of  PoUok  in  the  iHiTth western  part   af  the 

oonoty. 
BoirriLLOs  CA3CT03C. — Pre$«klio  Coonty;  rises  In  tl»e  sootliem  part  of  county ; 

flows  westerly  8  miles  wliere  it  empties  into  Rio  Gran<le  4  miles  nortliwest 

of  Polvo.    PoIto  topoj?raphic  map. 
Bo<«or  BftAHCH. — Johnson  and  Ellis  counties;   small  stream  flowing  6   miles 

along  the  boundary  of  Johnson  and  Ellis  coimties  into  Onion  Creek,  ttienee 

to  North  Fork  of  Pecan,  Pecan,  and  Richland  creeks,  and  Trinity  Rlrer. 

Cleburne  topographic  map.  • 

Boo  OB  Hog  C^bckk, — Upnhur  County;  southeafttem  part;  flows  northeastward 

6  miles  into  Little  Cypress  Creek   (tributary  to  Caddo  Lake,  which  dis- 
charges into  5Ilsslssippi  River  throng  tlie  Red). 
BoooY  Cbkek. — Brazos  County;  an  intermittent  stream  flowing  southerly  in 

southern  part  of  county;  joins  Brazos  River  1  mile  north  of  Clay  L^ke. 

(vay  Hill  tofiographic  map. 
BoooT  CiKEK. — Floyd  and  Motley  counties;   rises  in  eastern  part  of   Floyd 

CJounty   about   1   mile  from  the  eastern  boundary   of  the  county;   flows 

easterly  6|  miles  Into  Middle  Pease  River  (tributary  to  Pease  River  and 

thnw  through  Red  River  to  the  Mississippi)   about  9  miles  northwest  of 

Matador  In  the  western  part  of  Motley  County. 
BoooT  Cbkek. — JsKper  C/onnty;  rises  about  5  miles  south  of  the  center  of  the 

county ;  flows  southweHterly  9  miles  into  Neches  River. 
BwuiY  (>REEK. — I^avaca  tJounty ;  small  intermittent  tributary  to  Liveoak  Creek 

(thence  to  Gulf  of  Mexico  through  I^vaca  River  and  Matagorda  Bay)  In 

northwestern   comer   of  county;   flows  southwesterly   5   miles.     Flatonia 

topographic  map. 
BoooY  (yBRRK. — I^avaca  C'Ounty;  a  small  stream  flowing  easterly  into  Lavaca 

Itlvcr  (trlbiitHr>'  to  Gulf  of  Mexico  through  Matagorda  Bay)  4  miles  north- 
west of  the  town  of  HallettsvIUe;  length,  2  miles. 
Boggy  Cuekk. — !..oon  County;  rises  about  2  miles  northeast  of  Flynn;  flows 

easterly  23  miles  Into  Trinity  River  at  Commerce  in  southeastern  comer 

of  county. 
B<MK»v  (^KKKK. — Morris  County ;   rises  about  4  miles  northwest  of  Omaha  in 

northern  part  of  county ;  flows  southerly  23  miles  Into  Big  Cypress  Bayoa 

(tributary  to  Caddo  T^ke  and  thus  to  Red  and  Mississippi  rivers)  about 

8  miles  south  of  Dalngerfleld. 
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BooGir  Owcfiac — Ked  Hiver  County;  rises  mbout  3  rniyea  uortliwest  of  <Jlark.$> 
vUle   BeAT  e»nter  of  county;  flows  southeasterly  12  miles  into  Outliand 
Creek    (tributar>'  to  Sulphur  River,  wbich  discitarges  into  the  Miarissippi 
throGQ^h  Bed  River). 
Boggy  Ckkkx. — Travis  County;  rises  4i  miles  northeast  of  Austin;  flows  south- 
easterly 7  miles  into  Coiorado  River;  intermittent    Autttin  topographic 
map. 
BoGGT  Cbeek. — Wllllamsoii  County ;  flows  northerly  6  miles  into  Brushy  Creek 
(tributaiy   to  San  .Gabriel  River  and  thus  ttirou^h   Uttie  Riv^^r  to  the 
Bruzos)  6  miles  sonth^^est  of  Thomdale.     Bastrop  and  Taylor  topo4n*aphic 
maps. 
Boggy  C^Kcac. — Williamson  County;  small  intermittent  stream  flowing  easterly 
5   miles  into  Bru^iy  Creek   (trii)utary  to  San  Gabriel  Rl^-er,  whitii  dis- 
cbarses  iiito  Braxos  River  through   Little   River)   2   miles  northeast   of 
Cooplaiid.    Bastrop  and  Taylor  topographic  maps. 
BoGOY  Creek. — Wllbargrer  County;  rises  in  south  central  part  of  county;  flows 
southeasterty  7  miles  into  Beaver  Creek  (tributary  to  Wichita  River  and 
tlins  ttirough  the  Red  to  Mlasissi{^i  river). 
Boggy  Creek. — Wise  County;  rises  south  of  Baisora;  flows  easterly  13  miles 
into    West  Fork  of  Trinity  River   (trii>ntary  to  Trinity  River)   about  3 
miles  northeast  of  Paradise. 
Boggy  Cxeex. — Gonzales  County;  east  of  Waelder;  small  intermittent  stream 
floxring  into  Baldrldj^e  Creek  aud  thus  through  Peadi  Creek  to  Guadalui>e 
Ri-ver,     Fiatonla  topographle  ma^ 
Boggy  C^uxk. — Young  and  Throckmorton  comities;  rises  In  north  central  part 
of  TiirtK'kmortoa  County;  flows  southeasterly  23  miles  Into  the  Brazos.  3 
miles  northwest  of  Proffltt  In  western  part  of  Young  County- 
Bois  D*Aac  (*iiiC£K. — C^rayson,  Fannin,  and  Lamar  counties;  ri««es  about  a  mile 
from  the  Grayson-Fannin  county  line  and  6  miles  southwest  of  Savoy  In 
eastern  p»irt  of  Grayson  County ;  flows  southeasterly  11  miles,  then  north- 
easterly 40  miles  Into  Red  River  (tributary  to  the  ^^Ilssissippi )  near  Direct 
and  northern  I^amar-Fannin  county  llae. 
BosrTA  Creek, — Potter  County ;  rises  in  eastern  part  of  county ;  flows  north- 
westerly 10  miles  into  Canadian  River  (tributary  to  Arkansas  River  and 
thus  to  the  Mississippi). 
B.  O.  Branch. — Fayette  County ;  in  the  western  part  of  the  county ;  a  small 
intermittent  stream  flowing  south  of  Stellar  3  miles  into  Buckner  Creek 
(tributary  to  Colorado  River).     Fiatonla  topographic  map. 
Boon  Siough. — Uvalde  County;  rises  8  miles  north  of  Uvalde;  flows  southerly 
6  miles  to  Its  junction  with  Cooks  Slonj^    (tributary  to  Nueces  River 
through  I.eona  and  Frio  rivers)   at  Uvalde  station.     Uvalde  topographic 
map. 
Book  Creek. — Lecm  County;  rises  about  2  miles  southwest  of  Gakwoods;  flows 

soutiieasteHy  9  miles  into  Trinity  River  about  a  mile  north  of  Navarro. 
Boon  Creek,   Southwest  Fork  of. — Leon  County;   small  tributary  to  B«M>n 
Creek  ( whii*  discharges  into  Trinity  River)  about  2  miles  west  of  Navarro. 
BooiHa  Crkkk. — ^Bowie  County;  rises  about  6  miles  .<<o«ithwest  of  DeKalb  In 
southwestcra  part  of  county;  flows  sootlieriy  11  miles  into  Sulphur  River 
(trlhfutary  to  Red  River  and  thus  to  the  Mississippi)  about  3  miles  east 
of  southwestern  comer  of  county. 
BoKDBK  CracEK. — BastTop  and   Fa>'ette  counties;   rises  near  Rosanky   In   the 
southern  part  of  Bastrop  C5ounty;  flows  northeasterly  15  miles  into  (Colo- 
rado River  in  the  western  part  of  Fayette  County,  2i  miles  ea^  of  West 
Point    Fiatonla  topographic  map. 
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BoRBGAs  Cbeek. — Sabine  Ck>unty;  rises  5  miles  northwest  of  Milam;  liovB 
southeasttrly  10  miles  into  Palo  Oancho  Bayou  (tributary  to  Sabine  River) 
about' 3  miles  northeast  of  Milam. 

BoRKGAs  CaiasK,  West  Fobk  of. — Sabine  County ;  rises  about  5  miles  northwest 
of  Milam;  flows  southeasterly  6  miles  into  Boregas  Creek  (tributary 
through  Palo  Gaucho  Bayou  to  Sabine  River)  at  Milam. 

BoRREGO  Creek. — ^Wilscm  and  Atascosa  counties;  rises  in  the  western  part  of 
Wilson  County;  flows  southeastward  and  southward  10  miles  throu^ 
Wilson  County,  then  25  miles  through  Atascosa  County  into  Atascosa  River 
(tributary  to  Frio  and  Nueces  rivers)  at  Campbellton. 

Bosque  River. — Erath,  Hamilton,  Bosque,  and  McLennan  counties;  rises  5 
miles  south  of  Wyleyville  In  northern  part  of  Erath  County ;  flows  generally 
southeasterly  115  miles  through  the  towns  of  Stephenville,  Hlco,  Iredefl, 
and  Meridian  into  Brazos  River  3  miles  northwest  of  Waco  in  the  centra) 
part  of  McLennan  County.  St^henville,  Hamilton,  Meridian,  and  Waco 
topographic  maps. 

Bourland  or  Drennan  Creek. — Fannin  and  Lamar  counties ;  rises  about  1  mile 
southeast  of  Honey  Grove  in  southeastern  part  of  Fannin  County ;  flows 
southeasterly  9  miles  into  North  Sulphur  River  (tributary  to  Sulphur 
River,  wldch  discharges  Into  the  Mississippi  through  Red  River)  in  south- 
western part  of  Lamar  County  at  the  southern  boundary  of  Lamar  Comity. 

Bow  Creek. — ^Throckmorton  County;  a  stream  flowing  northerly  5  miles  Into 
Millers  Creek  (tributary  to  the  Brazos)  in  northwestern  part  of  county. 

Bowijw  Creek. — Rusk  and  Cherokee  counties;  rises  about  2  miles  east  at 
Overton  in  Rusk  (bounty;  flows  southwesterly  21  miles;  empties  into 
Striker  Cre^  (tributary  to  Angelina  River  and  thus  to  the  Neches)  in 
southeastern  part  of  Cherokee  County. 

BowjifAN  (IJreek. — Cass  County ;  rises  about  4  miles  north  of  the  town  of  Linden 
in  central  part  of  county;  flows  into  CoUey  Creek  (tributary  through 
Frazier  Creek  to  Caddo  Lake  and  thus  through  Red  River  to  the  Missis- 
sippi ) ;  very  small ;  intermittent 

BowRiES  OR  NiNEMiLE  (vREEK. — Menard  County;  a  stream  12  miles  long  rising 
in  the  central  part  of  the  county  and  flowing  into  the  San  Saba  (tributary 
to  CJolorado  River).    Eden  topographic  map. 

Bowling  Green  Creek. — Jackson  and  Calhoun  counties;  rises  in  the  southern 
part  of  Jackson  County;  flows  southerly  18  miles  through  Jackson  and 
Calhoun  counties  into  Kellers  Bay,  thence  to  Matagorda  Bay  and  Gulf  of 
Mexico. 

Box  C^eek. — ^Anderson  C3ounty;  flows  southwesterly  14  miles  into  Trinity  River, 
west  of  Elkhart  in  southwestern  part  of  county. 

Brays  Bayou. — Harris  County ;  rises  in  the  southern  part  of  the  county ;  flows 
northeasterly  26  miles  Into  Ship  Channel  (Bufl^alo  Bayou)  (thus  to  Galveston 
Bay  and  Gulf  of  Mexico)  about  li  miles  below  "Turning  Basin";  tidal 
stream  for  about  2  miles  in  its  lower  course.  Alief,  Bellaire,  and  Park 
Place  topographic  maps. 

Braden  Branch. — Montague  County;  joins  Denton  Creek  (which  discharges 
into  Trinity  River  through  the  Elm  Fork  of  the  Trinity)  southwest  of 
Forestburg  In  southern  part  of  county.    Montague  topographic  map. 

Bradshaw  Branch. — Eastland  and  Brown  counties ;  rises  In  southeastern  part 
of  Eastland  County  near  Rising  Star;  flows  southeasterly  and  south- 
westerly 12  miles  into  Hog  Creek  (tributary  to  Pecan  Bayou  and  thus  to 
Colorado  River) ;  partially  intermittent  Eastland,  Brownwood,  and  Cole- 
man topographic  maps. 
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Bbady  Cbesk. — Concho,  McCulloch,  and  San  Saba  counties ;  rises  14  miles  south- 
west of  Eden  in  the  southwestern  part  of  Concho  County  at  an  approximate 
altitnde  of  2,300  feet  above  sea  level;  flows  easterly  30  miles  through 
Concho  County,  37  miles  through  McCulloch  County,  then  10  miles  through 
San  Saba  County  into  San  Saba  River  (tributary  to  the  Colorado)  10  miles 
southwest  of  Richland  Springs.  San  Angelo,  Eden,  Brady,  and  San  Saba 
t<^K)graphic  mapa  (See  San  Saba  River.) 
Bbazos  Rn-EB,  Cleaji  Fork  of. — Young.  Stephens,  Shackelford,  Throckmorton, 
Jones,  and  Fisher  counties;  one  of  the  principal  tributaries  to  Brazos 
River ;  rises  12  miles  west  of  Roby  in  western  part  of  Fisher  County ;  flows 
northeasterly  180  miles  into  Brazos  River  12  miles  southwest  of  Graham 
In  southern  part  of  Young  CJounty;  drainage  area,  5,670  square  miles; 
gaging  station  near  Eliasville.  about  6  miles  above  mouth  of  river.  Roby, 
Anson,  Albany,  and  Breckenridge  topographic  maps.  (See  Brazos  River.) 
Brazos  River. — One  of  the  principal  streams  of  the  State ;  having  the  greatest 
discharge  and  being  the  longest  of  any  stream  in  the  State;  rises  in 
Roosevelt,  Curry,  and  Quay  counties,  N.  Mex. ;  headwater  streams,  Clear 
Fork,  Salt  Fork,  and  Double  Mountain  Fork  of  Brazos  River;  the  Double 
Mountain  Fork  and  Salt  Fork  unite  in  notheastern  part  of  Stonewall 
County,  about  470  miles  above  its  mouth,  to  form  the  main  stream ;  flows 
southeastward  through  the  lower  **  Panhandle  *'  and  central  part  of  the 
State  of  Texas  into  the  Gulf  of  Mexico  at  Qulntana,  east  of  the  towns  of 
Velasco  and  Freeport,  in  Brazoria  County;  length,  approximately  840 
miles;  drainage  area,  41,700  square  miles,  of  which  600  square  miles  are 
In  New  Mexico;  Important  tributaries,  other  than  headwater  streams,  are 
Navasota,  Yegua,  Little  Brazos,  Little,  and  Bosque  rivers.  Principal 
towns  along  the  main  stream  are  Velasco,  Freeport,  Richmond,  Waco,  Glen- 
rose,  Graham,  and  Seymour. 

Rice  Irrigation  is  carried  on  extensively  in  the  lower  valley,  but  on  ac- 
count of  the  erratic  flow  In  the  upper  catchment  only  scattered  tracts  are 
irrigated. 

Several  small  dams  liave  been  constructed  for  power  development  on  the 
main  stream  and  tributaries,  but  only  small  amounts  of  power  are  gener- 
ated. A  system  of  locks  and  dams  has  been  constructed  on  the  river  by  the 
United  States  Government,  for  the  purpose  of  making  it  navigable  below 
Waco.  Gaging  stations  at  College  Station,  Waco,  Brazos,  and  Graham,  on 
the  main  stream;  Eliasville,  on  the  Clear  Fork;  and  Cameron,  on  Little 
River.  Gaging  station  was  maintained  at  Richmond,  1903  to  1006.  Temple, 
Waco,  Cleboume,  Granbury,  Weatherford,  Palo  Pinto,  and  Breckinridge 
topographic  maps.  See  second  report  of  Texas  l)oard  of  water  engineers  for 
list  of  certified  filings  fbr  appropriation  of  water  from  this  stream. 
Brewster  Creek. — Bell  County;  rises  in  northern  part  of  the  county  6  miles 
southwest  of  Moody;  flows  southeasterly  3  miles  into  Stampede  Creek 
(tributary  to  Leon  River) ;  partially  Intermittent.  Temple  topographic 
map. 
Brewster  Creek. — Cooke  County;  a  small  Intermittent  stream  flowing  into 
Bearhead  Creek  (tributary  to  Fish  Creek  and  thus  through  Red  River  to 
the  Mississippi)  southeast  of  Three  Mounds.  Gainesville  topographic  map. 
Briar  Branch. — ^Burleson  and  Milam  counties;  rises  6  miles  southeast  of 
Rockdale,  in  southern  part  of  Milam  County ;  flows  south  westward  8  miles 
Into  Firt  Yegua  Creek  (tributary  through  Yegua  Creek  to  Brazoz  River) 
near  Milam-Burleson  county  line. 
117992*— 19— wsp  448 3 
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BBiJLft  Bhaxch. — Harris  County ;  rises  three- fourths  of  a  mile  east  of  HXIiea- 
clahl;  flows  easterly  2§  miles  iuto  Si>riug  Branch  (tributary  to  Bulfalo 
Bayou  and  thus  to  Gulf  of  Mexico)  ;  intermittent  Hillendahi  and  Hous- 
ton Heights  topographic  maps. 

BaiAS  Bbanch. — Wise,  Parker,  and  Tarrant  counties;  a  small  stream  flowing 
Into  West  Fork  of  Trinity  River  (tributary  to  Trinity  River)  near  the 
towns  of  Briar  and  New  Hope  and  the  corner  common  to  Wise,  Parker, 
and  Tarrant  counties.    Weatherford  topographic  map. 

Bbiab  Creek. — Young  County;  a  stream  flowing  southwesterly  5  miles  into 
Flint  Creek  (tributary  to  Salt  Creek  and  thus  to  Brazos  River)  4  miles 
north  of  Gralmm. 

Bbiab  Cbeek. — Navarro  County;  small  stream  flowing  into  Richland  Creek 
(tributary  to  Trinity  River),  in  central  part  of  county. 

Bbick  House  Gully. — Harris  County ;  small  stream  in  central  part  of  count}- ; 
flows  easterly  6i  miles  into  Whlteoak  Bayou  (thence  to  Buffalo  Bayou, 
Galveston  Bay.  and  Gulf  of  Mexico).  1  mile  southeast  of  Rosslyn.  Hillen- 
dahi and  Houston  Heights  topographic  maps. 

Bbidge  Cbeek. — Burleson  County;  a  small  intermittent  stream  flowing  south- 
easterly 6  miles  into  Yegua  Creek  (tributary  to  Brazos  River),  in  Boutli- 
eastem  part  of  county.     (Jay  Hill  toi>ogrnphlc  map. 

Bbidge  Ckeek. — Kaufman  and  Henderson  counties;  rises  in  southwestern  part 
of  Kaufman  County  near  county  line;  flows  southerly  8  miles  into  Trinity 
River  near  Buffalo,  in  Henderson  County. 

Bbidge  Cbeek. — Sabine  County ;  rises  about  5  miles  west  of  Hemphill ;  flows 
southeasterly  5  miles  into  Housing  Bayou  (tributary  to  Sabine  Ulver) 
about  8  miles  southwest  of  Hemphill. 

Bbieb  C^rej-.k. — Grnyson  Counts*;  a  small  intermittent  stream  flowing  Into  Red 
River  (trlbutao'  to  the  Mississippi)  in  extreme  northwestern  part  of 
county.     Denison  topographic  man. 

Bbtxdle  Ckeek. — Brewster  County  ;  rises  In  the  eastern  part ;  flows  southeast- 
erly through  Brlndle  Canyon  Into  Maxen  Canyon  (tributary  to  San  Fran- 
ciscH)  Creek  and  thence  to  Rio  Grande)  ;  intermittent.  Bullis  Gap  and 
Indian  Wells  topograiAlc  maps. 

Bbteb  CRFacK. — Montague  County;  an  intermittent  stream  flowing  into  Bis: 
Sandy  Creek  (tributary  to  West  Fork  of  Trinity  River  and  thus  to  the 
Trinity)  southwest  of  Bowie  in  the  southwestern  part  of  county.  Montague 
topographic  map. 

Bbitton  Canyon. — ^Terrell  County;  rises  In  southwestern  part  about  2  miles 
northwest  of  Loma  Vista;  flows  southweerterly  6J  miles  Into  Rio  Grande; 
Intermittent.    Dryden  Crossing  topographic  map. 

Bbockman  Bbanch. — Dallas  County;  rises  about  5  miles  west  of  Richardson; 
flows  southwesterly  9  miles  into  Elm  Fork  of  Trinity  River  (tributary  to 
Trinity  River)  about  2  miles  south  of  Letot.    Dallas  topographic  map. 

Bbooks  (3beek. — Wise  and  Denton  counties ;  a  stream  flowing  to  a  point  east  of 
tlie  town  of  Decatur,  where  it  enters  Olivers  Creek  (tributary  to  Denton 
Creek,  thence  to  Elm  Fork  of  Trinity  River  and  the  Trinity). 

Bbooks  OB  Lick  Cbeek. — Bowie  CJounty ;  rises  about  3  miles  northwest  of  Sims; 
flows  southeasterly  13  miles  into  Anderson  Creek  (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Mississippi)  about  one-half  mile 
north  of  mouth  of  Anderson  Creek  in  southern  part  of  county.  New  Boston 
topographic  map.  *' 

Bboitgham  or  Blairs  Creek. — Franklin  County;  rises  In  southwestern  part  of 
county;  flows  southeasterly  4  miles  into  Big  Cypress  Creek  (tributary  to 
Caddo  Lake,  which  discharges  into  the  Mississippi  through  Red  River.) 
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Bbow^  Cseek.— Cass  County;  rises  aboat  1}  miles  southeast  of  Monz;  flows 
northeasterl>'  6  miles  Into  Powell  Creek  (tributary  to  Sulpiiur  River,  wliicli 
discbarges  into  tlie  Mississippi  tlirough  Red  River)  21  miles  nortliwest  of 
Don^asriile.    Linden  topographic  map. 
Bbown  Ckekk. — Coryell  County;  a  southerly  flowing  stream  7  miles  long  Join- 
ing Cowhouse  Creek  (tributary  to  Leon  River  and  thus  tlirough  Little  River 
to  tlie  Brazos)  in  the  southern  part  of  county  west  of  New  Sugar  Loaf. 
Gatesvllle  topographic  map. 
Bbown  Branch. — Coryell  County;  rises  at  Jackson  Knob  north  of  KUleen; 
flows  northward  4  miles  to  Cowhouse  Creek  and  thus  through  Leon  and 
Little  Rivers  to  the  Brazos.    Gatesvllle  topographic  map. 
Bbowk  Cbeek. — Mills  County;  a  stream  flowing  north  of  Goldthwalte  in  the 
north  central  part  of  the  county  into  Pecan  Bayou  and  thus  to  the  Colorado 
Blver;  length,  15  miles.    Brownwood  and  San  Saba  topographic  maps. 
Bbowns  OB  BiTTEB  Cbeek. — Youug  and  Archer  counties;  rises  in  southwestern 
part  of  Archer  County ;  flows  southwesterly  8  miles  Into  Brazos'  River  near 
Spring  Creek  in  northwestern  part  of  Young  County. 
Bbown  Lake. — Donley  County;  2 J  miles  northwest  of  Leila;  no  outlet;  very 

small;  prairie  lake. 

Bbush  Cbkck. — Motley  County ;  rises  In  eastern  part  of  county ;  flows  easterly 

3   miles   into  Middle  Pease  River    (tributary  to  Pease  River  and  thus 

through  the  Red  to  Mississippi  River)  about  11  miles  north  of  Teepee  City. 

Brush  Cb£EK. — Colorado  CJounty;  small  tributary  to  Colorado  River  in  the 

western  part  of  the  county ;  length,  3  miles. 
Brushy  Bayou. — Rockwall  and  Kaufman  counties;  rises  near  Chisholm   in 
southern  part  of  Rockwall  (bounty;  flows  southerly  21  miles  into  Ce<lar 
Creek  (tributary  to  Trinity  River)  about  3  miles  southwest  of  Kaufman 
In  Kaufman  CJountj. 
Bbxjsht  Cbeek. — Anderson  County;  small  stream  In  the  northeastern  part  of 
county  flowing  southeasterly  11  miles  Into  Neches  River  about  1}  miles- 
north  of  the  International  &  Great  Northern  Railway  bridge. 
Brushy  Cbeek. — Angelina  County ;  rises  about  2  miles  south  of  Marlon ;  flows 

southeasterly  6  miles  Into  Angelina  River  (tributary  to  Neches  River). 
Bbusht  Creek. — Bastrop  Ck>unty;  tributary  through  Sandy  and  Walnut  creeks 
to  Colorado  *  River,  In  the  south  central  part  of  county;  length,  7  miles. 
Flutonia  topographic  map. 
Brushy  C^beek. — Brazos  County;  rises  about  5  miles  north  of  Bryan  In  northern 
part  of  county;  flows  southeasterly  16  miles  into  Navasota  River   (trib- 
utary to  Brazos  River). 
Brushy  Cbeek. — Oldwell  and  Hays  counties ;  rises  about  3  miles  east  of  Buda  ; 
flows  southeasterly  8  miles  through  Hays  County;  then  3  miles  through 
Caldwell  County  Into  Plum  Creek  (tributary  to  San  ^larcos  and  Guadalupe 
Rivers)  about  3  miles  east  of  Uhland.    Austin  and  San  Marcos  topographic 
maps. 
Brushy  Creek. — Coke  County ;  rls€»s  In  the  northeastern  part  of  the  county : 
flows  9  miles  into  Oak  Creek  and  thus  to  the  Colorado.    Sweetwater  toiH>- 
graphic  map. 
Brushy  Elm  C3beek. — CJooke  County;  rises  2  miles  south  of  Tyler  Bluff;  flows 
southeasterly  14  miles  into  Elm  Fork  of  Trinity  River  (tributary  to  Trinity 
Elver)  about  2  miles  southeast  of  Myra.    Gainesville  topographic  map. 
BsuBHT  Cbeek. — Ckx>ke  and  Grayson  counties;  rises  about  2  mUes  south  of 
Dexter  in  eastern  part  of  Cooke  County;  flows  easterly  11  miles  Into  Min- 
eral Creek  (tributary  to  Red  River  and  thus  to  the  Mississippi)  3)  miles 
north  of  Steedman  in  northwestern  part  of  Grayson  County.     Denison 
topographic  map. 
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BBt^8HT  Creek. — Delta  County;  formed  about  5  miles  east  of  Cooper  In  east 
central  part  of  comity  by  union  of  East  and  West  Brushy  creeks;  flowi 
Houtbeasterly  3  miles  into  South  Sulphur  River  (tributary  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi). 

Brt'hhy  Creek. — Donley  and  Hall  counties;  rises  in  southwestern  part  of 
r>onley  County ;  flows  southerly  8  miles  into  Mulberry  Creek  (tributary  to 
Tralrie  Dog  Town  Fork  of  Red  River  and  thus  through  Red  River  to  the 
Mississippi)  in  northwestern  part  of  Hall  (bounty. 

Brtshy  Creek. — Fannin  County;  small  stream  flowing  into  Bois  d  'arc  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  in  southwestern  part 
of  county. 

Brvshy  Creek. — Fannin  County;  rises  about  4  miles  southeast  of  Dodd  City  in 
southeastern  part  of  county;  flows  southerly  6  miles  into  NorttL  Sulphur 
River,  thence  to  sulphur  River,  and  thus  through  Red  River  to  the  Mis- 
sissippi. 

Brvshy  Creek. — Guadalupe  County;  rises  in  the  Mill  Oeek  Hills;  flows  easterly 
10  miles  into  San  Marcos  River  (tributary  to  the  Guadalupe)  2  niilea 
southeast  of  Prairie  I>ea.     San  ^larcos  topographic  map. 

Brt^hy  or  Svbletts  Creek. — Ellis  Coimty;  small  stream  flowing  to  Red  Oak 
Cn»ek  (tributary  to  the  Trinity)  in  the  northeastern  part  of  county.  Dallas 
topographic  map. 

Brtshy  Creek. — Fannin  County;  rises  !§  miles  north  of  Savoy  in  northwestern 
yrnrt  of  county;  flows  northeasterly  5  miles  into  Red  River  (tributary  to 
the  Mississippi). 

Brushy  Creek. — Grimes,  Waller,  and  Montgomery  counties;  rises  in  sonthem 
part  of  Giimes  County ;  flows  southeasterly  4  miles  through  Grimes  County, 
13  miles  through  Waller  County,  then  3  miles  through  Montgomery  County 
Into  Spring  Creek  (tributary  to  West  San  Jacinto  River,  then  through  San 
Jacinto  River  to  the  Gulf  of  Mexico). 

Brtjsht  Creek. — Jackson  County;  rises  in  the  northwestern  part  of  county; 
flows  southeasterly  13  miles  into  Sandy  Creek,  and  thus  to  Navidad  and 
Lavaca  Rivers,  thence  to  Matagorda  Bay  and  Gulf  of  Mexico  near  Ganado. 

Bri'shy  Creek. — Karnes  County;  In  northern  part  of  county;  small  tributary 
to  Elm  Fork  of  Sandles  Creek  (thence  to  Sandies  Creek  and  Guadalupe 
River). 

Brvshy  or  Buck  Creek. — Leon  County ;  rises  2i  miles  southwest  of  Bobbins ; 
flows  southwesterly  15  miles  into  Navasota  River  (which  discharges  into 
the  Brazos)  near  the  International  &  Great  Northern  Railroad  crossing. 

Brushy  C^reek. — Lamar  and  Red  River  counties;  rises  In  southeastern  part 
of  Lamar  County;  flows  southeasterly  7  miles  into  Little  Sandy  Creek 
(tributai*y  to  Sulphur  River  and  thus  through  Red  River  to  the  Mississippi) 
at  the  county  line  about  2  miles  north  of  the  southeastern  corner  of  Lamar 
County. 

Brushy  Creek. — Marion  County;  rises  near  the  county  line  in  southwestern 
part  of  county ;  flows  northeasterly  4^  miles  into  Big  Cypress  Bayou 
(tributary  to  Caddo  Lake,  which  discharges  into  Mississippi  River  through 
Red  River). 

Bri^shy  Creek. — Milam  and  Williamson  counties;  rises  2  miles  southwest  of 
Buttercup  in  southwestern  part  of  Williamson  County ;  flows  northeasterly 
60  miles  into  San  Gabriel  River  (tributary  through  Little  River  to  the 
Brazos)  about  3  miles  above  mouth  of  San  Gabriel  River  and  13*  mil«S 
northeast  of  Thorndale.  Taylor,  Bastrop,  Georgetown,  and  Austin  topo- 
gi'aphic  maps. 
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Bbushy    Cbeek. — Madison   County;   small  stream  flowing  into  Caney  Creek 
(tributnry  to  Trinity  River)  northwest  of  the  town  of  Madlsonville  in  the 
northwestern  part  of  the  county. 
Brushy   Creek. — Montague  County;  small  stream  flowing  through  southern 
part  of  county  into  Denton  Creek  (tributary  to  Elm  Fork  of  the  Trinity 
and  thus  to  Trinity  River).    Montague  topographic  map. 
Bbushy  Creek. — Robertson  County;  small  tributary  to  Big  Cedar  Creek  (trib- 
utary to  Navasota  River  and  thus  to  the  Brazos)  northeast  of  Wheelock 
in  southeastern  part  of  county ;  length,  6  miles. 
Bbushy  Creek. — Stephens  County ;  rises  3  miles  northwest  of  Eolian  In  western 
part  of  county;  flows  northeasterly  6  miles  into  Sandy  Creek  (tributary  to 
Gonzales  Creek  through  Hubbard  Creek  and  thus  to  Clear  Fork  of  Brazos 
River  and  the  Brazos).    Albany  and  Breckenridge  topographic  maps. 
Brushy  Creek. — Uvalde  County;  small  intermittent  stream  in  northern  part 
of   county;   flows  southerly  5  miles  into  Frio  River    (tributary  to   the 
Nueces)  at  Florea  Ranch.    Uvalde  topographic  map. 
Bbushy  Creek. — Washington  and  Austin  counties;  rises  In  southwestern  part 
of  Washington  County;  flows  southerly  5  miles  into  West  Fork  of  Mill 
Creek    (tributary  through  Mill  Creek  to  Brazos  River)   in  northwestern 
part  of  Austin  County. 
Bbushy  Creek. — Young  and  Jack  counties;  rises  in  the  northeastern  part  of 
Young  County;  flows  northeasterly  7  miles  into  School  Creek   (tributary 
to  West  Fork  of  Trinity  River  and'  thus  to  the  Trinity)  in  the  northwestern 
corner  of  Jack  County. 
Bbuton  Creek. — Re<l  River  County;  rises  about  2  miles  northwest  of  Bagwell 
in  western  part  of  county;  flows  southerly  10  miles  into  Guest  Creek 
(tributary   through   Cuthand  Creek   to   Sulphur   River  and   thus  to  the 
Mississippi  througji  Re<l  River). 
Bbutons  Creek. — Morris  County ;  rises  about  2  miles  north  of  Daingerfield  in 
central  part  of  county;  flows  southerly  12  miles  into  Big  Cypress  Bayou 
(tributary  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi) 
near  the  comer  of  Morris,  Camp,  and  Upshur  counties.    Daingerfield  topo- 
graphic map. 
Buck   Branch. — Erath    County;    headwater   stream   flowing   southeasterly   4 
miles  to  its  junction  with  Green  Creek  (tributary  to  Bosque  River  and  thus 
to  the  Brazos)   north  of  the  town  of  Dublin.     Stephenville  topographic 
map. 
B\:cK  Branch^— Gonzales  County;  an  intermittent  stream  flowing  southerly 
8  miles  to  its  junction  with  Sandy  Fork  of  Peach  Creek  (tributary  to  Peach 
Creek  and  thus  to  the  Guadalupe)  2^  miles  south  of  ThomsonviUe.    Elatonia 
topographic  map. 
Buck  Bbanch. — Montague  County ;  small  intermittent  stream  flowing  into  Elm 
Pork  of  Trinity  River  (which  discharges  into  the  Trinity)  south  of  Saint 
Jo.    Montague  topographic  map. 
^vcK  (5beek. — ^Angelina   County;   rises  about  4  miles   northeast  of  Homer; 

flows  southerly  18  miles  Into  Neches  River  7  miles  southwest  of  Manning. 
Buck  Cbeek. — Cooke  County;  small  intermittent  stream  flowing  into  Tlml>er 
Greek  (tributary  through  Jordan  and  Isle  du  Bois  Creeks  to  Elm  Fork  of 
Trinity  River  and  thus  to  the  Trinity)  about  3  miles  northwest  of  Wood- 
bine. Gainesville  and  Denlson  topographic  maps. 
^^Hnc  Creek. — Lavaca  County;  rises  6  miles  north  of  Hallettsville ;  flows 
southerly  5  miles  into  Lavaca  River  (thus  to  Gulf  of  Mexico  through 
Matagorda  Bay)  near  Hallettsville. 


Digitized  by 


Google 


38  GAZETTEER  OF  STREAMS  OF  TEXAS. 

BrcK  Cbekk. — ^Newton  County;  flows  easterly  9  uiiles  into  Sabine  River  ia 
the  noilheastem  corner  of  the  county. 

Buck  Creek. — Palo  Pinto  and  Erath  counties;  joins  Palo  Pinto  Creek  (trib- 
tttary  to  Brasos  Rjver)  li  miles  southwest  of  Brazos  in  southeastern  pan 
of  Palo  Pinto  County;  length,  14  miles.  Stephenville  and  Palo  Pinto 
topograpliic  maps. 

Buck  CarasK. — ^Sabine  County;  smalt  stream  flowing  into  Magnolia  Cr«k 
(tributary  to  Richland  and  Slxmlle  creeks,  thence  to  Sabine  RiTer)  in 
southeastern  part  of  county. 

BrcK  Creek. — Somerville  County;  rises  near  Johnson-Somerville  county  line; 
flows  southerly  41  miles  into  Brazos  River  in  the  southeast  comer  of  the 
county;  intermittent.    Granbury  toiwgraphlc  map. 

Buck  Creek. — Taylor  and  Callahan  counties;  rl.ses  6  miles  southeast  of  Elm- 
dale;  flows  northwesterly  12  miles  into  Lytle  Creek  (tributary  to  Kim 
Creek  and  thus  through  Clear  Fork  of  Brazos  River  to  the  Brazos)  near 
Jones-Taylor  county  line;  partially  intermittent.  Anson  and  Abilene  topo- 
graphic map& 

Buck  Creek. — ^Titus  County;  rises  in  northeastern  part;  flows  northerly  4 
miles  Into  Horse  Creek  (tributary  to  Whlteoak  Bayou,  thence  througli 
Sulphur  and  Red  rivers  to  the  Mississippi). 

Bucket  C^beek. — Karnes  County;  small  stream  flowing  through  the  southern 
part  of  the  county  into  Escondido  Creek  and  thus  to  San  Antonio  River 
(tributary  to  the  Guadalupe). 

Buckeye  Creek. — Shelby  County;  small  stream  flowing  into  Patroon  Bayou 
(tributary  to  Sabine  River)  south  of  Fatro<m  iu  soutlieastern  part  «»t 
county. 

BucKHAM  Creek. — Lamar  County;  rises  about  3  mllos  southeast  of  Petty 
In  southwestern  part  of  county;  flows  southeasterly  6  miles  into  Nortli 
Sulphur  River  (tributary'  to  Sulphur  River  and  tlms  through  Red  River 
to  the  Mississippi)  at  the  southern  boundary  of  the  county. 

Buckleys  Creek. — North  Pronjr;  Val  Verde  County:  small  stream  in  north- 
eastern corner  of  county ;  flows  Into  Buckleys  Creek  and  thus  to  Devils 
River  (tributary  to  Rio  Grande). 

Buckleys  Creek. — Sutton  and  Val  Verde  counties;  rises  in  extreme  north- 
eastern comer  of  Val  Verde  County  near  the  Sutton-Val  Verde  County 
line;  flows  southwest  ward  18  miles  to  its  Junction  with  Devils  River  (trib- 
utary to  Rio  Grande)  7  miles  northeast  of  Juno;  Uitermlttent. 

Buckners  Creek. — Bastrop  and  Fayette  counties ;  rises  in  southeastern  part  of 
Bastrop  0)unty;  flows  easterly  2  miles  through  Bastrop  C-ounty  then  2'2 
miles  through  Fayette  County  Into  Colorado  River  at  La  Grange.  Flatonia 
topographic  map. 

BuENA  Creek. — ^Terrell  County;  rises  In  southwestern  part;  flows  southeasterly 
into  Rio  Grande;  intermittent.     Dryden  Crossing  topographic  map. 

BuFORD  Branch. — ^King  County ;  rises  in  northwestern  part ;  flows  uortheasteiiy 
11  miles  into  North  Wichita  River  (tributary  to  Wichita  River,  awl  thus 
through  Red  River  to  the  Mississippi)  near  Cottle-Klng  county  line. 

BuFORD  Creek. — ^Dickens  County ;  rises  in  northeastern  part  of  county ;  a  small 
headwater  stream  of  Xorth  Wichita  River  (tributary  to  Wichita  River  and 
thus  through  Red  River  to  the  Mississippi;  In  parts  of  King  and 'Cottle 
counties  North  Wichita  River  is  caller  Buford  Creek. 
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BufvaijO  Bayou. — Fort  Bend  and  Harris  counties;  rises  in  extreme  nortliern 
part   of   Fort  Bend  Oount>-;  flows  easterly  8  miles  through   Fort  Beiul 
Ck>UDty,  then  38  miles  through  Harris  County  into  San  Jancinto  Bay  (and 
thus  to  Trinity  and  Galveston  Bay,  thence  to  Gulf  of  Mexico)  at  Lynch- 
burg;   tidal  from  the  city  of  Houston   at  its  junction   with   White  Oak 
Bayou,  a  distance  of  18  miles;  has  been  widened  and  deepened  for  com« 
mercial  purposes  as  far  as  Houston.    From  a  point  5  miles  below  Houston, 
known  as  "Turning  Basin/'  to  the  mouth,  it  is  known  locally  as  "Ship 
ChanneL" 
Buffalo  Creek. — Blanco  CJounty ;  north  of  Johnson  City  in  the  central  part  of 
the  county;  a  small  Intermittent  stream  flowing  into  Pedernales  River. 
and  thus  to  the  Colorado ;  lengtii,  4  miles.    Bianco  topographic  map. 
Buffalo  Creek. — Brazoria  County;  rises  northeast  of  the  town  of  Brazoria 
in  southern  part  of  the  county;  flows  southeasterly  7  miles  into  Brazos 
Rlrer. 
Buffalo  Creek. — Freestone  and  Limestone  counties;  rises  southeast  of  Mexia ; 
flows  southerly  20  miles  into  Navasota  River  (tributary  to  Brazos  River) 
near  Limestone-Leon  county  line. 
Buffalo  Creek. — ^Freestone  and  Leon  counties,  rises  in  the  southwestern  part 
of   Freestone   County ;   flows   southeasterly   30   miles   into   Upper   Keeclii 
Creek  (tributary  to  Trinity  River)  in  northeastern  part  of  Leon  County. 
Buffalo  Creek. — Hardeman  and  Wilbarger  counties ;  rises  about  6  miles  south- 
west of  Quanah  in  southern  part  of  Hardeman  County;  flows  eastward 
34   miles   into   Pease  River    (tributary   to   Red   River   and   thus   to   the 
Iklississippi)  3i  miles  northwest  of  Vernon  in  northern  part  of  Wilbarger 
CJourity. 
Buffalo  Creek. — ^Johnson  County;   formed  one  mile  south  of  Cleburne  by 
union   of  East  and  West  Buffalo  creeks;  flows  southerly  5  miles  into 
Nolands  River  (tributary  to  the  Brazos)  3  miles  northwest  of  Rio  Vista 
In  central  part  of  county.    Ci^ume  topograpliic  map. 
Buffalo   Creek. — Lipscomb  County:   an   intermittent   stream   flowing   north- 
erly G  miles  into  Wolf  Creek  (tributary  through  North  Fork  of  Canadian 
River  to  the  Canadian  and  thus  through  Arkansas  River  to  the  Mississippi) 
11  miles  west  of  Lipscomb  in  western  part  of  county. 
Buffalo  Creek. — Mills  County;  rises  south  of  Hydesport;  flows  through  the 
southwestern    part   of   tlie    county    into    tlie    Colorado;    length,    7    miles. 
Brownwood  and  San  Saba  topographic  maps. 
Buffalo  Creek,  North  Prong  of. — Freestone  and  Jjeon  counties;  rises  about 
6  miles  south  of  Fairfield  in  Freestone  County;  flows  southeasterly  13 
miles  into  Buffalo  Creek    (tributarj'  to  Upper  Keechi  Creek,  thence  to 
Trinity  River)  near  the  county  line  in  nortliern  part  of  Leon  County. 
Buffalo  Creek. — Rockwall  and  Kaufman  counties;  rises  in  the  southwestern 
part  of  Rockwall  County;   flows  southerly  14  miles  into  East   Forls  of 
Trinity  River   (tributary  to  the  Trinity)    in  western  part  of  iCaufman 
County.    Barnes  Bridge  topographic  map. 
I>uffalo  Creek. — San  Saba  County;  rises  10  miles  south  of  San  Saba  in  the 
southeastern  part  of  the  county;  flows  7  miles  into  Cherokee  Creek  and 
thus  to  Colorado  River.    San  Saba  topographic  map. 
Buffalo  Creek. — ^Tarrant  County;  rises  in  northern  part  of  county;  flows  into 
Elizabeth  Creek  (tributary  through  Denton  Creek  to  Elm  Fork  of  Trinity 
River  and  thus  to  the  Trinity).     Fort  Worth  topographic  map. 
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BxTFTALO  Creek. — Wichita  County;  formed  4  miles  northwest  of  Iowa  Park 
by  union  of  North  and  South  forks  of  Buffalo  Creek;  flows  southeasterly 
8i  miles  into  Wichita  River  (tributary  to  Red  River  and  thus  to  the 
Mississippi) ;  partially  intermittent.  Iowa  Park  and  West  Wichita  Falls 
topographic  maps. 

BtTKALo  (,*BEEK,  XoRTH  FoRK. — Wichita  County ;  rises  about  3  miles  east  of 
Electra;  flows  southeasterly  10  miles  Into  Buffalo  Creek  (tributary  to 
Wichita  River,  thence  to  Red  River  and  thus  to  the  Mississippi) ;  inter- 
mittent.   Barwlse  School,  Fowlkes,  and  Iowa  Park  topographic  maps. 

Buffalo  Creek,  South  Fork. — Wichita  County;  rises  one-half  mile  south  of 
Electra;  flows  southeasterly  about  10  miles  into  Buffalo  Creek  (tributary 
to  Wichita  River  and  thus  to  Red  and  Mississippi  rivers;  intermittent 
Electra,  Barwlse  School,  and  Iowa  Park  topographic  maps. 

Bm^ALo  Draw. — Sutton  County;  a  stream  9  miles  long  flowing  through  the 
central  part  of  the  county  Into  North  Llano  River  (tributary  through  the 
Llano  to  Colorado  River).    Fort  McKavett  topographic  map. 

Buffalo  Head  Creek. — Wichita  County;  rises  about  one-half  mile  southwest 
of  Beaver  Day;  flows  southeasterly  18  miles  Into  Wichita  River  (tributary 
through  Red  River  to  the  Mississippi)  8  miles  west  of  Wichita  Falla 

BuFFORD  Creek. — Stephens  County;  rises  4  miles  northeast  of  Breckenrldge ; 
flows  northward  8  miles  into  Clear  Fork  of  Brazos  River  (tributary  to 
the  Brazos)  in  northern  part  of  county.     Breckenrldge  topographic  map. 

BuKE  Creek. — Kent  County;  rises  at  Buke  Knob  2  miles  southeast  of  Clalre- 
mont;  flows  easterly  7  miles  into  Salt  Fork  of  Brazos  River  (tributary 
to  the  Brazos). 

Bull  Creek. — CoUingSAvorth  County;  rises  In  northwestern  part  of  county; 
flows  southeasterly  5  miles  into  Willis  Creek  (tributary  to  Salt  Fork  of 
Red  River,  and  thus  through  Prairie  Dog  Town  Fork  of  the  Red  to  Red 
River  thence  to  the  Mississippi). 

Bull  Creek. — Polk  County;  rises  In  northwestern  part  of  county;  flows 
northeasterly  along  county  line  about  4  miles  to  a  point  near  Caramona 
where  It  enters  Piney  Creek  (tributary  to  Neches  River). 

Bull  Creek. — Polk  County;  a  stream  flowing  into  Long  Tom  Creek  (tributary 
to  Long  King  Creek,  then  to  Trinity  River)  in  the  northwestern  part  of 
county. 

Bull  Creek. — Travis  County;  rises  west  of  Jolly ville  in  the  north  central  part 
of  the  county ;  flows  southward  8  miles  Into  C^olorado  River  4  miles  above 
Austin  Dam.    Austin  topographic  map. 

Bullhead  Creek. — Uano  County;  rises  4  miles  southeast  of  Starkes  in  the 
southwestern  part  of  the  county;  flows  northward  10  miles  into  Hickory 
Creek  (tributary  to  Llano  River  and  thus  to  the  Colorado)  7  miles  east 
of  Castell.    Llano  topographic  map. 

Bull  Creek. — Coleman  County;  rises  north  of  Waldrlp  In  the  southeastern 
part  of  the  county;  flows  13  miles  Into  Colorado  River.  Coleman  and 
Brady  topographic  maps. 

Bullhead  Creek.— Edwards  County;  a  small  intermittent  tributary  to  East 
Nueces  River  and  thus  to  Nueces  River  In  the  eastern  part  of  the  county ; 
length,  10  miles.     Nueces  topographic  map. 

Bullhead  Oeek. — Bee  ClJounty;  small  stream  flowing  into  Papalote  Creek 
(tributary  to  Aransas  River,  Copano  Bay,  and  Gulf  of  Mexico)  in  south- 
ern part  of  county ;  flows  southeasterly  10  miles. 

Bull  Hide  Creek.— McLennan  Ounty;  rises  3  miles  southwest  of  Hewitt; 
flows  southeasterly  18  miles  Into  Brazos  River  near  Falls-McLennan 
county  line  in  .southern  part  of  county.     Temple  topographic  map. 
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Bull  Hollow. — Schleicher  Ck)unty;  a  small  Intermitteut  stream  in  the  south- 
cistern  part  of  the  county ;  flows  7  miles  into  Middle  Valley  and  thus  to 
the  San  Saba  (tributary  to  Colorado  River).  Fort  McKavett  topographic 
map. 

Bull  Cseek. — Mills  County;  southeast  of  Big  Valley  in  the  southern  part  of 
county;  small  tributary  to  Colorado  River;  length,  8  miles.  San  Saba 
topographic  map. 

Bl^.l  Hollow. — Sutton  County ;  a  small  stream  In  the  southern  part  of  county ; 
empties  into  North  Llano  River  (tributary  through  the  Llano  to  Colorado 
River)  ;   length,   11  miles.     Rock  Springs  topographic  map. 

BUIJ.ARD  Ckeek. — Fannin  County;  rises  about  3  miles  east  of  Dodd  City  in 
central  part  of  county ;  flows  northerly  5i  miles  into  Bols  d*arc  Creek 
(tributary  to  Red  River,  which  discharges  into  the  Mississippi). 

BuLLAKD  Cbeek. — Hall  County ;  a  stream  5  miles  long  rising  near  central  part 
of  county  and  flowing  northeasterly  into  Prairie  Dog  Town  Fork  of  Red 
River   (tributary  of  Red  River  and  thus  to  the  Mississippi). 

Bull  Run  Cbeek. — Armstrong  County;  rises  In  southern  part;  flows  south- 
westerly 8  miles  into  Prairie  Dog  Town  Fork  of  Re<l  River  (tributary 
to  Red  River  and  thus  to  the  Mississippi)  at  the  southern  boundary  of 
the  county. 

BuBGEss  Creek. — Parker  County;  a  small  stream  flowing  Into  South  Fork  of 
Trinity  River  (tributary  through  Clear  Fork  of  Trinity  River  to  West 
Fork  of  Trinity  River  and  thus  to  the  Trinity )  west  of  the  town  of  Anneta. 
W'eatherford  topographic  map. 

Burke  Ckeek. — Hopkins  and  Wood  counties ;  rises  In  southern  part  of  Hopkins 
County;  flows  southerly  13  miles  into  Lake  Fork  of  Sabine  River  (tribu- 
tary to  the  Sabine)   in  northwestern  part  of  Wood  County. 

Bubleson  C!beek. — ^Lampasas  County;  rises  in  southern  i>art  of  county;  flows 
southeastward  5  miles  into  Sulphur  Creek  (tributary  to  Lampasas  River 
and  thus  through  Little  River  to  the  Brazos)  at  Lampasas.  Lampasas 
topographic  map. 

BuBXT  Oak  Creek. — Concho  County ;  southeast  of  Vigo  In  the  southwestern 
part  of  the  county;  flows  6  miles  through  KIckapoo  Creek  into  Concho 
River  (tributary  to  Red  River  and  thus  to  the  Mississippi). 
BuBZAUNAs  Creek. — ^Aransas  County;  rises  in  northern  part  of  county;  flows 
southwestward  4  miles  Into  St.  Charles  Bay  and  thus  to  Aransas  Bay 
and  Gulf  of  Mexico. 
Burros  Canyon. — Presidio  County ;  small  stream  flowing  southwesterly  4  miles 
into  Rio  Grande  1  mile  southeast  of  Santiago  in  s<iuthern  part  of  county ; 
intermittent.     Polvo  topographic  map: 
Burro  Creek. — Dimmltt  County;  small  tributary  to  San  Roque  Creek  (thence 
to  Nueces  River)    In  southeastern  part  of  county ;  flo^^'s  northward  and 
westward;  length,  14  miles. 
BuRRETT  Creek. — Wise  County;   small  stream  Joining  West  Fork  of  Trinity 
River   (trH?utary   to   the  Trinity)    near  Newark  in  southeastern  part  of 
county. 
Busby  Branch. — Fayette  County :  rises  north  of  Muldoon  In  the  western  part 
of  county;  an  intermittent  tributary  to  Colorado  River  through  Buckner 
Creek ;  length,  4  miles.    Flatonia  topographic  map. 
Bushy  Creek. — Ellis  County;   rises  in  northern  part  6  miles  southwest  of 

Ferris;  flows  southeasterly  into  Trinity  River.     Dallas  topographic  map. 
Bush  Knob  Creek. — Throckmorton  County;   a  stream   flowing  northeasterly 
9  miles  into  Elm  Creek  (tributary  to  the  Brazos)  northeast  of  Masters 
in  eastern  part  of  county. 
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BuTLtB  Cbeek. — Cass  Countj* ;  rises  about  one-half  mile  north  of  Antl  scbool ; 
flows  southwesterly  6  miles  into  Black  Bayou  (tributary  to  Caddo  Lak«^. 
thence  through  Red  River  to  the  Mississippi)  about  3  miles  northwest  of 
Atlanta  In  northern  part  of  county. 

BuTTEBXUT  Cbeek.— -Runnels  County;  a  small  stream  east  of  Balllnger  in  the 
southeastern  part  of  the  county ;  flows  7  miles  to  its  junction  with  ^lustan;^ 
Creek  (tributary  to  Colorado  River.)     Balllnger  topographic  map. 

BuzzABDWiNo  Cbeek. — Montague  County;  small  intermittent  stream  flowing 
al>out  3  miles  west  of  Battle-ax  School  into  Belknap  Creek  (tributary  to 
Red  River  and  thus  to  the  Mississippi)  In  norh western  part  of  county. 
Montague  topographic  map. 

Byebs  Lake. — Bowie  County ;  about  5i  miles  west  of  Index  in  northeastern  part 
of  county;  outlet,  Red  River  (tributary  to  the  Mississippi);  formerly  a 
channel  of  Red  River;  small. 

Cabeza  Cbeek.— Dewitt,  Karnes,  and  Goliad  counties;  rises  In  the  southwestern 
l»art  of  Dewitt  County;  flows  southeasterly  9  miles  through  E>ewltt 
County,  7  miles  through  Karnes  County,  then  13  miles  thro«gh  Goliad  County 
to  a  point  6  miles  west  of  Goliad,  where  It  empties  Into  San  Antonio  River 
(tributary  to  the  Guadalupe). 

Cactis  Branch. — Falls  Couuty;  rises  southwest  of  Lott;  flows  southerly  5 
miles  Into  Pond  Creek  (trlbutai*y  to  Brazos  River)  In  southern  part  of 
county.     Temple  topographic  map. 

Cadexa  Cbeek. — Goliad  County ;  small  stream  south  of  the  town  of  Crollad  in 
the  central  part  of  county;  flo\\*s  Into  San  Antonio  River  and  thus  to  the 
Guadalupe. 

Caddo  Creek. — Franklin  County;  small  stream  rising  In  southwestern  part  of 
county  and  flowing  Into  Big  Cypress  Creek,  thence  to  Caddo  Lake  and  thiw 
through  Red  River  to  the  Mississippi. 

Caddo  Cbeek. — Henderson  and  Anderson  counties;  rises  In  the  southeastern 
part  of  Henderson  CJountj' ;  flows  southeasterly  14  miles  Into  Neches  River 
near  Reese. 

Caddo  Creek. — Harrison  County;  rises  in  southeastern  part;  flows  soiitli- 
westerly  7  miles  Into  Caney  Creek  (tributary  to  the  Sabine)  at  the  Har- 
rison-Panola County  line. 

Caddo  Creek. — Young  County ;  a  small  Intermittent  stream  in  southeast  corner 
of  county  flowing  southerly  3i  miles  Into  Brazos  River. 

Caddo  Fobk  of  Sabine  River. — Hunt  County ;  rises  about  4  miles  west  of  the 
town  of  Celeste;  flows  southeasterly  30  miles  to  Its  confluence  with  south 
Fork  of  Sabine  River  (thence  to  Sabine  River)  in  the  southeastern  corner 
of  the  county. 

Caddo  Lake. — Marion  and  Harrison  counties,  Tex.,  and  Caddo  Parish,  La.; 
one  of  a  series  of  lakes  adjacent  to  Red  River  In  the  vicinity  of  Shrevei>ort. 
La.;  an  expansion  of  Big  Cypress  and  Little  Cypress  creeks;  heads  about 
4  miles  east  of  Jefferson  in  southern  part  of  Marion  County,  Tex. ;  entera 
Red  River  (tributary  to  the  Mississippi)  through  Lake  Soda  at  Shrevei>ort, 
La.;  length  from  head  to  rx)ui8iana  boundary,  24  miles;  entire  length  from 
source  to  its  Junction  with  Lake  Soda  15  miles  northwest  of  Slu-eveport, 
appro2dmately  32  miles ;  average  width  about  3  miles ;  total  area,  110  square 
miles;  called  "Ferry  Lake**  at  upper  end. 

Calahan  Creek. — CaUhvell  County  ;  small  Intermittent  stream  north  of  Fentress 
In  the  southern  part  of  the  county;  empties  Into  Crooked  Branch  (tributary 
to  San  Marcus  River  and  thus  to  the  Guadalupe).  San  Marcos  topographic 
map. 
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CALAiimr   Cbeek. — Brewster  Ckmnty;  lieads  5  miles  south  of  Alpine;  takea 
southerlj  course  30  miles  to  its  ooufluence  witli  Goat  Creek  (tributary   to 
MaraviUa  Creek  and  thus  to  Bio  Grande).    Alpine  topographic  map. 
Calaveras  Cbeek. — Wilson  and  Bexar  counties;  rises  1  mile  south  of  Martinez 
in  ihe  eastern  part  of  Bexar  County;  flows  southerly  10  miles  through 
Bexar  County,  then  5  miles  through  Wilson  County  into  San  Antonio  River 
(tributary  to  the  Guadalupe)  near  Calaveras.    San  Antonio  topographic 
map. 
Calf  Cr£ek. — Donley  County;  rises  in  central  part  of  counti';  flows  south- 
westerly 3  miles  into  Saddlers  Creek  (tributary  to  Salt  Fork  of  Red  River, 
thence  to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  through  Red  River 
to  the  Mississippi). 
Calf  Creek. — Grayson  County ;  rises  about  2  miles  northeast  of  Sherman ;  flows 
southeasterly  5  miles  into  Clioctaw  Creek  ( tributary  to  Red  River  and  thus 
to  the  Mississippi).     Denison  topographic  map. 
Caufobxia  Cbeek. — Val  Verde  County ;  rises  about  4  miles  east  of  Feely ;  flows 
southerly  7  miles  into  Evans  Creek  (tributary  to  Devils  River  and  tlius  to 
Rio  Grande) ;  intermittent 
Caufobkia  ob  South  Paint  Cbeek. — ^Throckmorton,  Haskell,  Joned,  and  Fisher 
Counties;  rises  10  miles  northeast  of  Roby  in  northeastern  part  of  FLslier 
County;  flows  northeastward  70  miles  into  Clear  Fork  of  Brazos  River 
(tributary  to  Brazos  River)  in  southwestern  part  of  Throckmorton  County. 
Rofoy  and  Anson  topographic  maps. 
Callett  Cbeek. — Wise  County;  Joins  Denton  Creek   (which  discharges  Into 
Trinity  River  through  the  Ehn  Fork  of  the  Trinity)  south  of  Slidell  in 
eastern  part  of  county. 
Camp  Bbanch. — Bowie  County;   rises  about  2  miles  northwest  of  Bassett; 
empties  into  Bassett  Creek  (tributary  to  Sulphur  River  and  thus  through 
Red  River  to  the  Mississippi)  in  southwestern  part  of  county. 
Camp  Ceeek. — ^Anderson  Comnty;  rises  1  mile  east  of  Douglas;   flows  soutli- 

westerly  4  miles  into  Trinity  River  at  Magnolia. 
Camp  Cbeek. — Austin  and  Washington  Counties;  rises  In  southwestern  part  of 
Washington  CJounty ;  flo>*'s  southerly  7  miles  into  West  Fork  of  Mill  Creek 
(tributary  to  Mill  Creek  and  thus  to  Brazos  River)    near  Industry  in 
northwestern  part  of  Austin  County. 
Camp  Cbekk. — ^Bell  County;  rises  near  Oenaville  in  eastern  part  of  county; 
flows  southeasterly  16  miles  into  Big  Elm  Creek  (tributary  through  Little 
River  to  the  Brazos).    Temple  and  Taylor  topographic  maps. 
Camp  CTbeek. — Cass  (bounty;  a  small  intermittent  stream  flowing  into  Sulphur 
River   (tributary  to  Red  River,  which  discharges  into  the  Mississippi) 
about  one-half  mile  southeast  of  Spencer  Spur  in  nortiieastern  part  of 
eoonty.     Atlanta  topographic  map. 
Camp  Cbeek. — Coleman  CJounty;  southwest  of  Trlckham  In  the  southeastern 
part  of  the  county;  flows  14  miles  to  its  Junction  with  Home  Creek  (tribu- 
tary to  tlie  Colorado).    Coleman  and  Brady  topographic  maps. 
Camp  (?besk. — Cooke  County;  rises  about  5  miles  south  of  Bulcher  In  north- 
western part  of  county;  flows  northerly  7  miles  into  Red  River  (tributary 
to  the  Mississippi)  a  mile  north  of  Bulcher.    Gainesville  topograi^ic  map. 
Camp  Cbeek. — Donley  (!k)unty ;  a  stream  4  miles  long  flowing  southerly  through 
eastern  part  of  county  into  McC5ormlck  Creek  (tributary  to  Salt  Fork  of 
Ited  River,  and  thus  through  Prairie  Dog  Town  Fork  of  Red  River  to  the 
Red  and  Mississippi  rivers). 
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Camp  Creek. — Johnson  County;  rises  3§  miles  south  of  Bono  In  southwestern 
part  of  county ;  flows  southwesterly  8  miles  into  Brazos  RiTer.  Granbury 
topographic  map. 

Camp  Creek. — Kt?nt  County;  rises  2  miles  northeast  of  Clalremont  In  central 
part  of  county;  flows  easterly  5  miles  into  Salt  Fork  of  Brazos  River 
(which  discharges  into  the  Brazos). 

Camp  Creek. — Kent  and  Dickens  Counties;  a  stream  8  miles  long  flowing  east* 
ward  along  the  Kent-Dickens  county  line  into  Duck  Creek,  and  tlios 
through  Salt  Fork  of  Brazos  River  to  the  Brazos. 

Camp  Creek. — I>ee  C«mty ;  small  intermittent  stream  flowing  southerly  4  miles 
Into  Watleye  Creek  (tributary  through  Cross  Creek  to  Second  Yegua 
Creek  and  thus  through  Yegua  Creek  to  Brazos  River)  in  northwestern 
part  of  county.    Bastrop  topographic  map. 

€aicp  (ITbeek. — Lipscomb  County;  an  intermittent  stream  rising  5  miles  north- 
west of  Higgins  and  flowing  northerly  10  miles  into  Wolf  Creek  (tributary 
through  North  Fork  of  Canadian  River  to  the  Canadian  and  thus  through 
Arkansas  River  to  the  Mississippi)  10  miles  east  of  Lipscomb  in  eastern 
part  of  county. 

Camp  Cbeek.— Lynn  County ;  a  stream  3  miles  in  length  rising  in  southeastern 
part  of  county  and  flowing  southerly  Into  Double  Mountain  Fork  of  Brazos 
River  (which  discharges  into  Brazos  River)  near  Lynn-Garza  county  line. 

Camp  Creek. — Mason  and  McCulloch  C^ountles;  a  stream  flowing  through  the 
southom  part  of  McCulloch  CJounty  and  northern  part  of  Mason  County 
into  San  Saba  River  and  thus  to  the  Colorado;  length,  11  miles.  Brady 
and  Mason  topographic  maps. 

Camp  Creek. — Robertson  County;  rises  near  southeastern  boundary  of  county; 
flows  easterly  6  miles  into  Navasota  River  (tributary  to  Brazos  River) 
eartt  of  Franklin. 

Camp  Cb&ek. — San  Saba  County;  north  of  San  Saba  in  the  eastern  part  of 
county;  9  miles  In  length  flowing  into  San  Saba  River  and  thus  to  the 
Colorado.    San  Saba  topographic  map. 

Camp  Creek. — Young  County;  a  westward  flowing  stream  8  miles  long  Joining 
Brazos  River  close  to  Young-Throckmorton  county  line  near  Spring  Creek. 

Camp  Lake  Slough. — Uvalde  and  Zavalla  Counties;  intermittent;  rises  4  milea 
south  of  Uvalde ;  flows  southeasterly  6i  miles  through  Uvalde  County,  then 
9  miles  through  Zavalla  County  into  Leon  River  (tributary  to  Frio  and 
Nueces  Rivers).    Uvalde  topographic  map. 

Campbell  Cbeek. — Armstrong  and  Briscoe  Counties;  rises  in  southern  part  of 
Armstrong  County;  flows  southeasterly  5J  miles  into  Prairie  Dog  Town 
Fork  of  Red  River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  in 
northern  part  of  Briscoe  County. 

Campbell  Cbeek. — Caldwell  County;  near  McMalan;  empties  into  Tenney 
Creek  and  thus  through  Plum  Creek  and  San  Marcos  River  to  the  Guada- 
lupe.   San  Marcos  and  Flatonia  topographic  mapsL 

Campbi^xl  Creek. — Guadalupe  County;  small  intermittent  stream  flowing  into 
Cottonwood  Creek  (thence  to  Guadalupe  River)  south  of  Seguin.  San 
Marcos  topographic  map. 

Campbell  Creek.— Franklin  CJounty;  rises  in  northeastern  part  of  county; 
flows'northerly  4  miles  into  Whlteoak  Bayou  (tributary  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi). 

Campbetxs  Creek. — Lavaca  County ;  a  stream  2  miles  long  flowing  sg^ith- 
westerly  into  Buck  Creek  (tributary  to  Lavaca  River,  Matagorda  Bay,  and 
Gulf  of  Mexico)  2  miles  northwest  of  Hallettsvllle. 
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Campbeixs  Creek. — Robertson  County;  rises  in  southwest  corner  of  county; 
flows  southwestward  7  miles  Into  Little  Brazos  River  (tributary  to  Brazos 
River)  3  miles  west  of  Benchley. 
Campbell  Branch. — Montague  County ;  small  Intermittent  stream  flowing  into 
Red  River  (tributary  to  the  Mississippi)   in  northeastern  part  of  county. 
Montague  topographic  map. 
Campbell    Draw. — Menard   County;    an    intermittent   tributary   joining   San 
Saba  River,  tributary  to  the  Colorado)  in  the  western  part  of  the  county; 
3i  miles  east  of  Fort  McKavett ;  length,  9  miles.    Fort  McKavett  topographic 
map. 
Campground  Creek. — Llano  County ;  an  intermittent  stream  2  miles  southwest 
of  the  town  of  Bluifton;  flows  through  eastera  part  of  the  county  into 
Colorado  River ;  length,  5  miles.    Burnet  topographic  map. 
Camp  Wood  Creek. — Eklwards  County;  a  small  intermittent  tributary  to  East 
Nueces  River  (thence  to  Nueces  River)   in  the  southeastern  part  of  the 
county  at  Camp  Wood;  length,  4  miles.    Nueces  topographic  map. 
Canada  de  Padilla  Creek. — Atascosa  County;  rises  on  the  boundary  of  Atas- 
cosa and  Frio  counties;  flows  southeastward  8  miles  into  Atascosa  River 
(tributary  to  Nueces  River  through  the  Frio). 
Candler  Branch. — Brown  County ;  rises  2  miles  east  of  Ricker  in  southeastern 
part  of  county;  flows  westerly  3  miles  into  Steppe  Creek    (tributary  to 
Pecan  Bayou  and  thus  to  Colorado  River)  ;,  intermittent     Brownwood 
'   topographic  map. 
Candilla   Creek. — Brewster  and  Terrell  counties;   rLses  in  eastern  part  of 
Brewster  County  near  Brewster-Terrell  county  line;  flows  southeasterly 
3i  miles,  crossing  Brewster-Terrell  county  line  into  Washboard*  Canyon 
(tributary  to  San  Francisco  Creek  and  thus  to  Rio  Grande)  ;  intermittent. 
Indian  Wells  topographic  map. 
Caxk  Crb:ek. — Hunt  CJounty;   tributary  to  Cowleach   Fork   of  Sabine  River 
(thence  to  Sabine  River  through  Caddo  Fork  of  the  Sabine)  in  eastern  part 
of  the  county. 
Cane  Creek. — Lamar  County;  rises  about  3  miles  west  of  Brookston  in  south- 
western part  of  county;  flows  southeasterly  11  miles  into  North  Sulphur 
River,  (tributary  to  Sulphur  River,  thence  through  Red  River  to  the  Missis- 
sippi) in  the  southwestern  part  of  the  county  at  the  southern  boundary. 
Cane  Creek. — Kaufman  and  Henderson  counties;  rises  in  southwestern  part 
of  Kaufman  County;  flows  southerly  9  miles  into  Trinity  River,  about  2 
miles  northwest  of  Buffalo  In  Henderson  County. 
Caney  Bayou. — Houston  County;  rises  about  4  miles  southwest  of  Crockett; 
flows  southwesterly  into  Trinity  River  south  of  Vistula ;  length,  18  miles. 
Caney  Bayou. — Shelby  County;  small  stream;  flows  into  Attoyac  Bayou  (trib- 
utary through  Angelina  River  to  the  Neches)   in  northwestern  part  of 
county. 
Caney  Bayou. — Wharton   and  Matagorda  counties;    rises  near   Wharton   in 
Wharton  County ;  flows  southeasterly  65  miles  Into  the  east  end  of  Mata- 
gorda Bay,  thence  through  another  channel  into  Gulf  of  Mexico. 
Caney  Branch. — Matagorda  County;   rises  in  the  east  central  part  of  the 
county;  flows  southeasterly  6  miles  into  Caney  Bayou,  and  thus  to  Mata- 
gorda Bay  and  Gulf  of  Mexico. 
Caney  C^eek. — Bowie  0>unty;  rises  about  li  miles  south  of  Whaleys;  flows 
rtftutheasterly  9  miles  into  Langum  Creek  (tributary  to  Sulphur  River  and 
thus  to  the  Miasissippi  through  Red  River)  1  mile  south  of  Clem  in  south- 
em  part  of  county.    New  Boston  topogi*aphic  map. 
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Caney  ok  Whatley  Cb££k. — Cass  CouuO*;  rises  about  U  ujiles  west  of  Munz, 
In  northern  part  of  county;  flows  northeasterly  OJ  mites  into  Sulphur 
River  (tributary  through  Itecl  River  to  the  Mississippi),  about  5  miles 
northeast  of  Bryans  Mill.    Linden  and  New  Boston  topographic  maps. 

Caney  Cbeek.— Cass  County ;  rises  4  miles  northwest  of  Putman ;  flows  westerly 
3  miles  into  Kelley  Creek  (tributary  to  Black  Cj'press  Bayou,  tbence 
through  Big  Cypress  Bayou  to  Caddo  Lake,  and  thus  through  Red  River  to 
the  Mississippi).    Dalngerfield  topograpliic  map. 

Caxey  Cbeek. — Fannin  0)unty;  rises  about  4  miles  eoutU  of  Savoy,  in  west- 
ern part  of  county;  flows  northeasterly  18  miles  Into  Red  River  (tributary 
to  Mississippi  River)  northwest  of  Ravenna. 

Caxey  Cbeek. — Grimes  and  Montgomery  counties;  rises  in  the  eastern  part 
of  Grimes  County;  flows  northeasterly  3  miles  through  Grimes  Cutinty, 
then  9  miles  through  Montgomery'  County  into  Lake  Creek  (tributary  to 
West  San  Jacinto  River,  San  Jacinto  Rlver»  and  Gulf  of  Mexico). 

Caney  Creek. — ^Harrison  and  Panola  Counties;  rises  in  southeastern  part  of 
Harrison  County ;  flows  southwesterly  about  12  miles  into  Sabine  River,  in 
the  northwestern  part  of  Panola  CJounty. 

Caney  Cbeek. — Henderson  County;  rises  about  5  miles  northeast  of  Athens; 
flows  westerly  and  southwesterly  19  miles  into  Cedar  Creek  (tributary  to 
Trinity  River). 

Caney  d^BEEK. — Hopkins  County ;  a  small  stream  in  the  eastern  part  of  county 
flowing  northerly  8  miles  into  Whiteoak  Bayou  (tributary  to  Sulphur 
River  and  thus  to  the  Mississippi  through  Red  River). 

Caney  CTbeek. — Hopkins  and  Wood  Counties;  rises  about  9i  miles  southeast  of 
Sulphur  Springs  in  the  southern  part  of  Hopkins  C3ounty;  flows  south- 
westerly 18  miles  into  Lake  Fork  of  Sabine  River  (tributary  to  the  Sabine) 
about  5  miles  west  of  Quitman,  in  Wood  CJounty. 

Caney  Cbeek. — I/*on  County;  rises  near  Concord;  flows  southwestward  12 
miles  into  Navasota  River  (tributary  to  the  Brazos). 

Caney  Creek. — Madison  County ;  rises  in  the  northwestern  part  pf  the  county ; 
flows  southeasterly  22  miles  into  Bidais  Creek  (tributary  to  Trinity  River) 
8  miles  southeast  of  Madlsonville. 

Caney  Creek. — Madison  County;  rises  near  Madison-Leon  county  line;  flows 
southwesterly  8  miles  into  Navasota  River  (tributary  to  the  Brazos)  west 
of  George. 

Caney  Creek. — Montgomery  County;  rises  In  the  northwest  corner  of  the 
county;  flows  southeasterly  17  miles  into  West  San  Jacinto  River,  thence 
to  San  Jacinto  River,  Galveston  Bay,  and  Gulf  of  Mexico. 

Caney  Creek. — Nacogdoches  County;  rises  In  eastern  iwirt;  flows  easterly  8 
miles  into  Attoyac  Bayou  and  thus  tlu-ough  Angelina  River  to  the  Neches. 

Caney  Creek. — Newton  County;  rises  about  7  miles  north  of  Newton;  flows 
southeasterly  19  miles  into  Sabine  River. 

Caney  Creek. — Panola  County;  a  small  tributary  to  Murvalls  Bayou  (thence 
to  Sabine  River)  In  southwestern  part  of  county. 

Caney  (^reek. — Polk  and  Tyler  counties;  rises  about  3  miles  southwest  of 
Barnum,  In  Polk  County;  flows  northeasterly  into  Neches  River  in  the 
extreme  northwestern  corner  of  Tyler  County'. 

Caney  Creek.— Rains  County ;  tributary  to  Sabine  River  in  northwestern  part 
of  county. 

Caney  Creek.— Red  River  County;  rises  about  4  miles  southwest  of  Av^ry; 
flows  southerly  12  miles  into  Sulphiu*  River  (tributary  to  Re<l  River, 
which  discharges  Into  the  Mississippi)  in  southeastern  part  of  county-. 
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Caivey  C&hek,  East  Fork  of. — Red  River  County;  siuall  stream  risiu^  stmih 
of  Avery,  In  soutlieastern  part  of  county,  and  flowing  to  Caney  Creek, 
thence  to  Sulphur  River  and  thus  through  Red  Eti\'er  to  tlie  Mifi^»6ippi. 
Caxey  Creek. — Red  River  County;  a  small  stream  7  miles  north  of  Annona, 
flowing  into  Pecan  Bayou  (tributary  to  Red  River  and  tlius  to  the  Missis- 
sippi) in  tlie  northeastern  part  of  county. 
Caxey  Creek. — ^San  Augustine  County;  smali  stream  discharging  into  Ajish 
Bayou  (tributary  to  Angelina  River  and  tlius  to  tlie  Neches)  south  of  San 
Augustine  in  northern  part  of  county. 
Caxey  Creek. — San  Augustine  County,  eastern  part ;  small  stream  flowing  into 
Chlamon  Bayou  (tributarj'  to  Aylsh  Bayou^  thence  to  Angelina  and  Neches 
rivers)  in  eastern  part  of  the  county. 
Casey  Creek. — ^Trinity  County;  rises  about  3  milt's  west  of  Grovet on;  flows 
southwesterly  11  miles  into  White  Rock  Creek  (tributarj-  to  Trinity  River) 
a1>out  a  mile  above  its  moutii. 
Caxey  Creek. — Upshur  County;  rises  3  miles  southwest  of  Lafayette  in  nortii- 
em  part  of  county ;  flows  southor^'  7  miles  into  Little  Cypress  Creek  (trib- 
utary to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi)  about 
3  miles  northeast  of  Gilmer. 
Caxey    Creek. — ^AVood   and   Upshur   counties;   rises  in   northeastern   part   of 
Wood   County;    flows  southeasterly   13   miles   into   Little   Cypress   Creek 
(tributary  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi) 
in  northwestern  part  of  Upshur  County. 
Caxey  Creek. — Walker  and  Montgomery  counties;  rises  in  southeastern  part  of 
Walker  County;  flows  southeasterly  3  miles  through  Walker  County,  then 
33   miles  through   Montgomery   County   Into   Peach   Creek    (tributary    to 
East  San  Jacinto  River,  Galveston  Bay,  and  Gulf  of  Mexico)  near  soutli- 
eastem  county  line. 
Caxey  CnxK. — Washington  and  Austin  counties;   rises  In  southern  part  of 
Wai^ington   County ;    flo^s   easterly    13    miles   along   Washington-Austin 
county  line  into  Brazos  River,  southwest  of  Hempstead. 
Canxai   Ckeek. — Foard   County ;   small   stream   in    nortb<Tn   part   of   county 
flowing  into  Pease  River  (which  discliarges  into  the  Mississippi  through 
Red  River). 
Caxxon  Gully. — Harris  (bounty ;  rises  in  northwestern  part  of  comity  2i  miles 
northwest  of  Willow  Siding;  flows  southeasterly  2  miles  into  Willow  Creek  ; 
intermittent.    Louetta  topographic  map. 
Canoe  Bayou. — Matagorda   County;    rises   in   the   southeastern  part   of   the 
county;  flows  southeasterly  10  miles  into  Live  Oak  C'reek,  afid  thence  to 
Matagorda  Bay  and  Gulf  of  Mexico. 
Caxon  Creek. — Bandera  and  Real  counties ;  a  small  intermittent  stream  rising 
in  southeastern  part  of  Real  CJounty  and  flowing  southeasterly  12  miles  to 
its  junction  with  Sabinal  River  (thence  to  the  Nueces  through  Frio  River) 
near  Utopia. 
Cantau   Creek. — Guadalupe   County;    small   stream    flowing    into   Guadalupe 

River  about  5  miles  southeast  of  Seguin.  San  Marcos  topographic  map. 
Oakyon  Gbsck. — Bandera  and  Real  counties;  rises  near  Bandera-Real  county 
line;  flows  southeasterly  12  miles  into  Sabinal  River  (tributary  to  Frio 
River  and  thus  to  tlie  Nueces)  near  Bandera-Uvalde  county  line. 
CAirroN  Creek. — CJlay  and  Montague  counties;  rises  4  miles  northeast  of 
Bellevue  In  eastern  part  of  Clay  County :  flows  easterly  4  miles  into  Bel- 
knap Oeek  (tributary  to  Red  River  and  thus  to  Hie  Mississippi)  in  north- 
western part  of  Montague  County.    Montague  topogi'aphic  map. 
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Canyon  Cbeek. — Lipscomb  County;  a  stream  flowing  northerly  7  miles  Into 
Wolf  Creek  (tributary  through  North  Fork  of  Canadian  River  to  the 
Canadian  and  thUH  through  Arkansas  River  to  the  Mississippi)  7  miles 
east  of  Lipscomb  in  eastern  part  of  county ;  Intermittent 

Canadian  Rmou— Hemphill,  Roberts,  Hutchinson,  Moore,  Potter,  and  Oldbam 
counties;  one  of  the  large  tributaries  of  Arkansas  River;  rises  In  Raton 
Pass,  (^olfax  County,  northeastern  New  Mexico;  flows  southeasterly  to  a 
point  near  the  center  of  western  line  of  Oldham  County,  where  It  enters 
the  State  of  Texas;  continuing  this  southeasterly  course  it  crosses  the 
Panhandle  of  Texas,  passes  Into  Oklahoma  from  Hemphill  County,  Texas, 
and  Joins  Arkansas  River  (tributary  to  the  Mississippi)  20  miles  east  of 
Canadian  in  eastern  part  of  Oklahoma;  total  length,  760  miles,  of  which 
190  miles  are  in  Texa«. 

The  stream  flows  through  a  wide  and  sandy  channel  which  is  subject 
to  large  seepage  losses.  During  dry  seasons  it  Is  without  flow,  but  at  times 
It  Is  subject  to  destructive  floods. 

Irrigation  is  not  practiced  to  any  great  extent  by  diversions  from  the 
river  and  there  are  no  water-power  developments  in  Texas.  Area  of 
drainage  basin  in  Texas,  9,740  square  miles,  principal  tributaries  in  Texas, 
Wolf  Creek,  Big  Blue  Creek,  and  Red  Deer  Creek. 

Capadebo  Creek.— Victoria  County ;  southwest  of  Victoria  In  the  western  part 
of  the  county;  flow«  into  Coleto  Creek  (tributary  to  the  Guadalupe). 

Capote  Creek. — Presidio  County;  rises  on  western  side  of  Capote  Peak,  12 
miles  northeast  of  Upper  San  Antonio,  Mexico;  flows  southwesterly  15 
miles  into  Rio  Grande  opposite  Upi>er  San  Antonio,  Mexico.  San  Carlos 
topographic  map. 

Capote  Draw. — Presidio  County ;  rises  in  Cleveland  Brakes  southwest  of  Marfa 
in  northern  part  of  county;  flows  northerly  32  miles  into  Chlspa  Creek 
(thence  to  Wlldhorse  Creek  which  sinks  In  sand)  11  miles  northwest  of 
Ryan ;  Intermittent.    San  Carlos  and  Marfa  topographic  maps. 

Carancahita  Creek. — Jackson.  Matagorda,  and  Calhoun  counties;  rises  in  the 
northwestern  corner  of  Matagorda  County;  takes  a  very  irregular  course 
11  miles  through  Matagonla  County,  15  miles  through  Jackson  County,  then 
for  2  miles  along  the  boundary  between  Jackson  and  Calhoun  counties; 
thence  through  Carancahua  Bay  Into  Matagorda  Bay  and  Gulf  of  Mexico. 

Caracol  Ci^K. — Bexar  County;  an  Intermittent  stream  in  the  northwestern 
I)art  of  the  county ;  tributary  through  Me<llo  Creek  to  Me<lina  River,  and 
thus  through  San  Antonio  River  to  the  Guadalupe.  San  Antonio  topo- 
graphic map. 

Carbajajl  Creek. — Wilson  and  Karnes  counties;  small  stream  flowing  through 
the  eastern  part  of  Wilson  and  western  part  of  Karnes  County  into  Rio 
Clbolo  and  thus  to  the  San  Antonio  (tributary  to  Guadalupe  River). 

Carlow  Creek. — Cass  County;  rises  about  2  miles  south  of  Douglasvllle  in 
northern  part  of  county ;  flows  northwesterly  G  miles  into  Powell  Creek 
(tributary  through  Sulphur  River  to  the  Red  and  thus  to  Mississippi  River) 
about  2i  miles  northwest  of  Douglasvllle.    Linden  topographic  map. 

Carneuan  CJreek.— Montgomery  County ;  rises  In  the  north  central  part  of  the 
county;  flows  southerly  12  miles  into  West  San  JaciiUo  River  (tributary 
to  San  Jacinto  River  anil  Galveston  Bay,  thence  to  Gulf  of  Mexico). 

Carolina  Creek.— Walker  County;  Joins  Trinity  River  at  Carolina  in  the 
northeastern  part  of  the  county. 
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Oabpbntebs  Bayou. — Harris  County ;  rises  5  miles  northwest  of  Sheldon  in  the 
eastern  part  of  the  county ;  flows  southeasterly  15  miles  into  Ship  Channel 
(Bnffalo  Bayou)  (thus  to  Galveston  Bay  and  Gulf  of  Mexico)  about  2 
miles  southwest  of  Lynchburg;  tidal  stream  for  2  miles  In  lower  course. 
Harmaston,  Fauna  and  Burnet  Bay  topographic  maps. 
Carpess  Cbeek. — Comal  County;  rises  in  northern  part  of  county;  flows  into 

Blanco  River  and  thus  through  the  San  Marcos  to  Guadalupe  River. 
Cabsizo  Csexik. — Dallam  and  Hartley  counties;  an  intermittent  stream  rising 
in  eastern  part  of  Colfax  County,  N.  Mex.,  entering  Texas  at  a  point 
approximately  15  miles  south  of  Texline  in  southern  part  of  Dallam  County, 
and   flowing  southeasterly  35  miles   into  Mustang  Creek    (tributary   to 
Canadian  River  and  thus  through  Arkansas  River  to  the  Mississippi)  4 
miles  northwest  of  Hartley. 
Cabboi.  Cbeek. — Donley  County ;  rises  about  1  mile  south  of  Jericho  in  noith- 
westem  part  of  comity;  flows  southerly  11  miles  Into  Salt  Fork  of  Red 
River  (tributary  to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  through 
Red  River  to  the  Mississippi)  at  Old  Clarendon. 
Cabbolls  Creek. — Jack  County ;  rises  about  6  miles  south  of  Jacksboro  in  the 
south  central  part  of  the  county;  flows  northeasterly  12  miles  into  West 
Fork  of  Trinity  River   (tributary  to  the  Trinity)  in  the  eastern  part  of 
the  county,  8  miles  northeast  of  Jacksboro. 
Cabbease  Cbeek. — Live  Oak  Ounty;  rises  in  the  southwestern  part  of  the 
county,  where  it  is  known  as  Olmos  Creek;  flows  easterly  20  miles  into 
Nueces  River  near  Cornelia  post  office. 
Cabbizo  Cbeek. — Dimmit  County;  small  stream;  rises  in  northwestern  part 
of  county ;  flows  northeastward  to  its  Junction  with  Nueces  River ;  length, 
24  miles. 
Cabteb  Lak£. — ^Bowie  County;  about  4}  miles  west  of  Index  in  northeastern 
part  of  county;  an  old  channel  of  Red  River  (tributary  to  the  Missis- 
sippi) ;  very  small. 
Casas  Blancas  Cbeek. — Starr  County ;  formed  in  western  part  of  county  by  the 
union  of  Palitas  Blancas  Creek,  and  Arroyo  del  Quenada ;  flows  southerly 
3i  miles  into  Rio  Grande  3  miles  southeast  of  Salineno. 
Casa  Blanca  Cbeek. — ^Victoria  County ;  rises  in  the  eastern  part  of  the  county ; 
flows  eastward  into  Oariolas  Creek,  thence  to  Gulf  of  I^fexico  through 
Arenosa  Creek,  Lavaca  and  Matagorda  bays. 
Casconade  Cbeek. — Sterling  and  Coke  counties;  rises  north  of  Bliss  in  the 
northeastern  corner  of  Sterling  County;  flows  easterly  9  miles  into  Colo- 
rado River  in  the  northwestern  corner  of  Coke  County. 
<'ase  Cbeek. — Grayson  Coimty;  Joins  Range  Creek  (tributary  to  Isle  du  Bols 
Creek,  and  thus  to  Trinity  River  through  Elm  Fork  of  the  Trinity)  about 
l\  miles  east  of  the  town  of  Ethel ;  small  intermittent  stream.    Denlson 
topographic  map. 
CAsnnjTo  CUbeek.— Webb  County ;  small  tributary  to  Prieto  Creek,  thence  to 

the  Nueces  in  northeastern  part  of  county. 
Castleman  C^beek. — McLennan  County;  rises  near  Hewitt  in  southern  part 
of  county;  flows  easterly  15  miles  into  Brazos  River  near  Falls-MeLennan 
CJounty  line.    Temple  topographic  map.  . 

Cat  Cbeek. — Lipscomb  County;  an  intermittent  stream  4  miles  long  joining 
Wolf  Creek  (tributary  to  North  Fork  of  Canadian  River  and  thus  through 
Canadian  and  Arkansas  rivers  to  the  Mississippi  2i  miles  east  of  Lipscomb 
In  central  part  of  county. 
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Cat  C'uEiiK. — ^Newton  County  ;  saiall  tributary  to  Clear  Creek  {tliecoe  to  Yellow 
Bayou,  Little  Cow  Creek,  aod  Sabine  Elver)  about  3  uiiles  west  of  Burke- 
vUle. 

Catfish  Batou^ — Hendersoa  aiMl  AnAeraon  eountk^s;  rises  About  8  miles  south- 
west of  Athens  in  Henderson  County;  flows  southwesterly  30  uiHeB  into 
Trinity  River  la  western  part  of  Anderson  Count>'  northwest  of  Palestine. 

Catfish  Cbssk.— Cottle  and  Foard  eoyallea;  rises  about  5i  miles  aast  of 
Swearlngen  In  northeastern  part  of  Cottle  County;  flows  northerly  6  miles 
along  the  county  line  into  Pease  River  (tributary  t<»  Red  River  and  thus 
to  the  Mississippi)  near  northwestern  comer  of  Foard  County. 

Catfish  Creek. — Hale,  Laml»,  Castro,  and  Parmer  C4>uuties;  rises  in  Curry 
and  Quay  counties  in  eastern  part  of  New  Mexico,  crosses  TexAS-New 
Mexico  State  line  6  miles  north  of  Farwell;  flows  southeasterly  70  miles 
Into  White  River  (tributary  through  Salt  Fork  of  Brazos  River  to  the 
Brazos)  in  northern  part  of  Hale  County. 

Cave  Creek- — Coryell  County ;  an  intei*mlttent  stream  flowing  northeasterly 
6  miles  into  Middle  Bosque  River  (tributary  through  Soutli  Bosque  and 
Bosque  rivers  to  the  Brazos)  in  northern  part  of  county.  Meridian  topo- 
graphic map. 

Cave  ('reek. — talwards  County;  a  siuall  intermittent  tributary  to  West  Xueoes 
(tributary  to  Nueces  River)  in  the  southern  part  of  county ;  rises  at  Goode ; 
flows  southwesterly  13  miles.    Nueces  topographic  map. 

Cave  Creek. — Gillespie  County;  small  stream  in  the  western  part  of  county 
flowing  southeasterly  5  miles  to  its  junction  with  Pedernales  River  (trib- 
utary' to  Colorado  River)  1  mile  west  of  Stonewall.  Freilerlcksburg  topo- 
graphic map. 

Cavasso  Creek. — Refugio  and  Aransas  counties;  rises  in  the  eastern  part  of 
Refugio  County :  flows  3  miles  through  Refugio  County,  then  4  miles  through 
Aransas  County  Into  St.  Charles  Bay  and  tlius  tt>  Aransas  Bay  and  Gulf 
of  Mexico. 

Cayote  ob  Salt  Creek. — Culberson  and  Reeves  counties ;  rises  north  of  Plateau 
in  southern  part  of  Culberson  Coimty :  flows  easterly  through  Toyah  T^ake 
Into  Toyah  Creek  (and  thus  through  Pecos  River  to  Rio  Grande)  7  miles 
south  of  I'ecos  in  eastern  part  of  Reeves  County. 

Cedar  Arroya. — Terrell  County ;  rises  at  Cedar  Springs,  4  miles  southwest  ot 
Lazier  and  south  of  Watklns  in  the  souUieastern  part  of  county;  flows 
soiitheiisterly  8  miles  to  its  junction  with  Rio  Grande  10  miles  south  of 
Lazier. 

Cedar  Creek. — ^Liberty,  Harris,  and  (Chambers  counties;  rises  In  the  western 
part  of  Liberty  County ;  flows  southerly  for  15  miles  along  boundary  line 
of  Harris  and  Liberty  counties,  then  16  miles  along  boundary  of  Harris 
and  (Chambers  counties  into  Trinity  Bay,  thence  to  Galveston  Bay  and 
Gulf  of  Mexico.  Huffman,  Crosby,  Walley,  Odar  Bayou,  and  Morgnn 
Point  topographic  maps. 

Cedar  Branch. — Dallas  County ;  small  stream  flowing  into  Trinity  River  north- 
west of  city  of  Dallas.     Dallas  topographic  map. 

Cedar  Spring  Branch. — Fayette  County ;  west  of  Flatonla  In  southwestern 
part  of  county;  flows  Into  Big  Flvemile  Creek  (tributary  to  Peach  Creek 
and  thus  to  Guadalupe  River)  ;  Intermittent.     Flatonla  topographic  map. 

Cedar  Creek. — Angelina  County;  rises  near  Lufkln  In  the  northwestern  part 
of  county ;  flows  southerly  16  miles  Into  Neches  River. 

Cedar  Creek. — Bell  County;  rises  near  the  southwestern  corner  of  McT^ennan 
County;  flows  southwesterly  10  miles  into  Leon  River  (trn)utary  through 
Little  River  to  the  Brazos)  3  miles  south  of  Moffat    Temple  topographic 
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Cebak  Cbesk, — Cald%ve]i  aikl  Bastrop  counties;  rises  oortii  of  Mendoza  in  the 
northern  part  of  Caldwell  County ;  flows  easterly  4  miles  through  Caldwell 
County,  then  19  miles  through  Bastrop  County  to  its  Junction  with  Walnut 
Creek  (tributary  to  Colorado  River)  3  miles  west  of  Hills  Prairie.  Austin 
and  Bastrop  topographic  maps. 
Ob>ab  Cseek. — ^Dallas  County;  smaU  stream  flowing  northeasterly-  from  Hale 

into  Trinity  River  south  of  the  City  of  Dallas.    Dallas  topographic  map. 
Cedab   Cbekk. — Edwawls  County;   a   spring-fed    tributary   to   Pulllara    Creek 
(thence  to  Nueces  River)  In  tho  eastern  part  of  the  county;  flows  sontli- 
easterly  9  miles.    Nueces  topograpldc  map. 
Cedab  Cbeek. — Edwards  CJounty;  a  small  Intermittent  tributary  in  the  south- 
em  part  of  the  countj-;  unites  with  West  Nueces  River  (tributary  to  the 
Nueces)    one-half  mile  abwe  Black  Water  Hole;  flows  easterly  5  miles. 
Nueoee  topographic  map. 
Cedab  C*reek. — Fayette  County ;  a  small  Intermittent  tributary  through  Buckner 
Creek  to  Colorado  River  in  the  central  part  of  the  countj' ;  length  2  miles. 
Flatonla  topographic  map. 
C^EDAB  Cbeek. — ^Fayette  County;  small  intermittent  stream  6  miles  In  length 
flowing   into  Colorado  River  2  miles  west  of  West  Point  in   the  nortli- 
westem  part  of  the  county.    Flatonla  topographic  map. 
Ccdab  Cr«xk. — Fayette  County;  small   tributary   to  Colorado   River   east  oC 

LaG range  in  eastern  part  of  county ;  length,  6  miles. 
C^ab  Cbeek. — Foard  Count}';  small  stream  rising  In  northern  part  of  county 
and  flowing  Into  Canual  Creek  (trlbutarj-  to  Pease  River  and  tlms  throup:h 
Red  River  to  the  Mississippi). 
Cedab  Cb&ek. — ^Fort  Beiid  and  Brazoria  counties;  rises  in  southern  part  of 
Fort  Bend  County:  flows  southeasterly  8  miles  to  Its  Junction  with  San 
Bernard  River,  thence  to  Gulf  of  Mexico  in  the  western  part  of  Brazoria 
0>unty. 
Cedab  Creek. — Freestone  County;  a  stream  11  miles  long  flowing  northerly 
into  Ti^huaeana  Creek    (tributary  to  the  Trinity)    in   northeastern   part 
of  county. 
Cedab  Cbeek. — Grayson  County;  rises  about  5  miles  east  of  Howe  In  south- 
eastern part  of  county ;  flows  northwesterly  6  miles  into  Clioctaw  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4  miles  south- 
east of  Sherman.    Denison  topographic  map. 
Cedab  Cbeek. — Grimes  County;  flows  southeasterly  8  miles  into  Caney  Cref»k 
(thence  to  West  San  Jacinto  River,  San  Jacinto  River  and  Gulf  of  Mexico) 
In  the  southeastern  part  of  the  county. 
Cedab  Cbeek. — Grimes  County;  rises  at  Foster  Farm   In  southwestern   part 
of  county  northeast  of  the  town  of  Navasota ;  flows  southwesterly  4i  miles 
through    Navasota    into    Navasota    River    (tributary    to    Brazos    River). 
Navasota  topographic  map. 
Cedab  C^bbek. — Hemi^iU  and  Lipscomb  counties;  rises  11  miles  north  of  Cnn:i- 
dlan  near  the  line  of  Lipscomb  and  Hemphill  Counties:  flows  in  southerly 
direction  joining  Canadian  River   (trlbutar>'  to  Arkansas  River  and  thus 
to  the  Mississippi)  3  miles  east  of  Canadian  in  northern  part  of  Hemphill 
County;  length,  11  miles. 
Cedab  Cbeek. — Hill  County ;   small  stream   In  northwestern  part  of  county ; 
flows  southerly   Into  Brazos   River  2   miles   southeast  of   Fort  Graham. 
Cleburne  and  Waco  topographic  maps. 
CiDAB  Creek. — Hopkins   County;    small   stream    flowing    Into   Garrett   Creek 
(tributary  through  Lake  Fork  of  Sabine  River  to  the  Sabine)   In  south- 
western part  of  county. 
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<>,i>AK  Ckkzk. — Hopkins  and  Franklin  counties;  rises  in  southeastern  part  of 
Ih^kinn  Count}' ;  flows  southeastward  5  miles  into  Big  Cypress  Creek 
(tributary  to  Caddo  I^ke  and  thus  to  Red  River  and  the  Mississippi)  in 
sonthwentem  part  of  Franklin  County. 

<;k»ae  Cbcek. — Hunt  County ;  small  stream  flowing  through  south  central  part 
of  county  into  Cowleach  Fork  of  Sabine  River  and  thus  to  tlie  Sabine 
through  Caddo  Fork  of  Sabine  River 

CiDAB  Cbeek. — Hunt  and  Collin  counties;  rises  near  northwestern  corner  of 
Hunt  County;  flows  southwesterly  14  miles  into  Pilot  Grove  Creek 
(tributary  to  Sister  Grove  Creek  and  thus  through  East  Fork  of  the 
Trinity  to  Trinity  River)  about  4  miles  west  of  Farmersville  in  Collin 
County. 

Ckdae  C*beek. — Johnson   County;   a    stream   flowing  westward  3   miles    into 
BrazoK  River  at  eastern  extremity  of  DeCordova  Bend  In  western  part 
of  county.    Granbury  topographic  map. 

Ckdab  Creek. — Knox  County ;  small  intermittent  stream  flowing  easterly  21 
miles  into  Brazos  River  southeast  of  Benjamin. 

<,*u>AB  Cbeek. — McCulloch  County ;  rises  in  the  northern  part  of  county  ;  flows 
12  miles  into  Colorado  River.    Brady  topographic  map. 

Ckvau  C7REEK. — Montague  and  Cooke  counties;  rises  about  3  miles  northeast 
of  McCollum  in  Jilontague  County;  flows  northeasterly  4  miles  into  Red 
River  (tributary  to  the  Mississippi)  about  a  mile  northwest  of  Rock  Bluff 
Ferry  in  extreme  northwestern  part  of  Cooke  County.  Montague  and 
Gainesville  topographic  maps. 

(*KDAB  r'REKK. — Milam  aud  Burleson  counties;  rises  in  eastern  part  of  Milam 
County;  flows  southeasterly  Into  Spring  Creek  (tributary  to  Brazos  River) 
5  miles  north  of  Caldwell. 

(*EDAK  Crct:k. — Navarro  County;  joins  Pecan  Creek  (tributary  through  Rich- 
land Creek  to  Trinity  River)  east  of  Navurro  in  southeastern  part  of 
county. 

Cedar  Creek. — Rockwall,  Kaufman,  and  Henderson  counties;  rises  near  Chls- 
holm  in  southern  part  of  Rockwall  County-;  flows  southeasterly  57  miles 
into  Trinity  River  In  southwestern  part  of  Henderson  County;  in  upper 
part  of  its  course  it  Is  called  Brushy  Bayou. 

Cedab  Cbeek.— San  Saba  County;  a  small  Intermittent  stream  4  miles  long 
in  the  southwestern  part  of  county ;  flows  through  Deer  and  San  Fernando 
frocks  into  Llano  River,  and  thus  to  the  Colorado.    Mason  topographic  map. 

Ckdar  Creek. — Taylor  County;  rises  west  of  Lewis  Canyon;  flows  southeasterly 
5  miles  into  Elm  Creek  (tributary  through  Clear  Fork  of  Brazos  River  to 
the  Brazos)  west  of  Buffalo  Gap  in  western  part  of  county.  Abilene  topo- 
graphic map. 

Cedar  Creek. — Taylor  County ;  rises  near  Tuscola  ;  flows  northerly  17  miles  Into 
Lytle  Creek  (tributary  to  Elm  Creek  which  discharges  into  Brazos  River 
through  Clear  Fork  of  the  Brazos)  at  the  town  of  Abilene.  Abilene  topo- 
graphic map. 

Cedar  Creek. — Tom  Green,  Coke,  and  Runnels  counties;  rises  near  the  inter- 
section of  Tom  Green,  Coke,  and  Runnels  counties,  in  northeastern  part  of 
Tom  Green  County;  flows  northeasterly  31  miles  into  Mule  Creek  (tribu- 
tary to  Colorado  River)  ;  intermittent    Hayrick  topographic  map. 

Cedar  Creek. — ^Terrell  County;  rises  in  southwestern  part  near  Brewster- 
Terrell  county  line;  flows  southeasterly  7  miles  Into  Candllla  Creek  near 
Candilla  Canyon  (tributary  to  Washboard  Canyon,  San  Francisco  Creek, 
and  Rio  Grande)  ;  intermittent     Indian  Wells  topographic  map. 
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Cedab   Creek.— ^Trinity   County;   stream   flowing  northeasterly   12   miles  Into 

Neches  River  in  noitheastern  part  of  county. 
Cedar  Cbeek. — Uvalde  County;  a  small  intermittent  tributary  to  East  Nueces 
River  (thence  to  Nueces  River)  in  northwestern  part  of  county;  length,  6 
miles.     Nueces  topographic  map. 
Cedab  Creek. — Waller  County ;  rises  in  the  northwestern  comer  of  the  county ; 
flows    westerly   into   Beasora   Creek   and   thus   to   Brazos   River.     Howth 
topographic  map. 
Cedar  Creek. — Waller  County;  rises  In  extreme  northwest  comer  of  Waller 
County;  flows  westerly  7  miles  into  Seasons  Creek  (tributary  to  Brazos 
River)  near  western  comer  of  Grimes  and  Waller  counties. 
Cm)ar  Creek. — Washington  CJounty ;  rises  1 J  miles  northwest  of  Chappel  Hill ; 
flows  eastward  3  miles  into  New  Years  Creek  (tributary  to  Brazos  River) 
3  miles  northeast  of  Chappel  Hill  in  southeastem  part  of  county. 
Cedar  Creek. — Washington  and  Lee  counties;  rises  2  miles  northeast  of  Led- 
better;    flows  northeasterly  13  miles  along  Washington-Lee  county  line 
into  Yegua  Creek  (tributary  to  Brazos  River)  about  4  miles  northeast  of 
C^alvln. 
(^EDAR  Hollow. — Bastrop  County ;  intermittent  water  course  3  miles  In  length ; 
rises  1  mile  north  of  Red  Rock  In  the  western  pai-t  of  the  county ;  flows 
northwesterly  into  Walnut  Creek    (tributary  to  Colorado  River)    1  mile 
southeast  of  Otis.    Flatonia  and  Bastrop  topographic  maps. 
Cedar  Lake. — Anderson  and  Freestone  counties;  a  lake  or  series  of  sloughs 
and  old  rivet  channels — along  county  boundary  between   Anderson  and 
Freestone  counties  west  of  Palestine.     (Trinity  River  drainage). 
Cedar  Lake  Creek. — ^Brazoria  and  Matagorda  counties;  rises  in  northwestern 
part  of  Brazoria  County;  flows  southeasterly  10  miles  through  Brazoria 
County,  then  18  miles  along  the  boundary  of  Brazoria  and  Matagorda  coun- 
ties and  empties  Into  Cedar  Lake  which  drains  into  the  Gulf  of  Mexico. 
Cedron  Creek. — Bosque  County ;  rises  2  miles  southeast  of  Pilot  Knob  east  of 
the  town  of  Meridian  in  central  part  of  county ;  flows  easterly  12  miles  into 
Brazos  River  south  of  the  Missouri,  Kansas  &  Texas  Railway  crossing. 
Meridian  and  Waco  topographic  maps. 
Celery  Creek. — Menard  County ;  rises  in  central  part  of  county ;  empties  Into 
the   San   Saba   and    thus   to   Colorado   River;   length,    12   miles.     Eden 
topographic  map. 
(Center  C^reek. — Wise  (bounty;  small  stream  flowing  to  West  Fork  of  Trinity 

River  (tributary  to  the  Trinity)  in  the  central  part  of  the  county. 
Chacon  Creek. — Webb  CJounty;  rises  northeast  of  the  town  of  Laredo;  flows 
southerly  5  miles  into  Rio  Grande  about  a  mile  south  of  Laredo;  Inter- 
mittent. 
Chalk  Creek. — Angelina  and  Jasper  counties;  rises  in  southeastern  part  of 
Angelina  County ;  flows  southerly  6  miles ;  empties  into  Neches  River  nortb 
of  Aldridge  in  northwestern  part  of  Jasper  CJounty. 
Chalk  C^eek. — Kinney  CJounty ;  a  small  intermittent  tributary  to  West  Nueces 
River  (thence  to  Nueces  River)  in  the  northeastern  part  of  the  county; 
flows  southerly  4  miles.    Brackett  topographic  map. 
Chalk  Hollow. — Donley  C>)unty  ?  small  stream  rising  in  eastern  part  of  county 
and 'flowing  into  Salt  Fork  of  Red  River,  which  discharges  Into  the  Red 
through  the  Prairie  Dog  Town  Fork  of  the  Red  and  thus  to  the  Mississippi. 
Champlins  Creek,  South  Fork. — Mitchell  County ;  rises  in  eastern  part  of  the 
county ;  flows  south  westward  11  miles  into  North  Fork  of  Cliampllns  Creek 
(tributary  to  Colorado  River)  5  miles  southeast  of  Ck>lorado. 
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Champuns  Ckeek,  North  Fork. — Mitchell  County;  rises  near  Wastella  in  the 
northeastern  part  of  the  county ;  flows  southwesterly  19  miles  Into  Colorado 
River  about  7  miles  south  of  the  town  of  Ck>lorado  near  the  center  of  the 
county. 

Channel  Cbeek. — Williamson  County;  rises  in  soutliem  part  of  county;  flows 
southeasterly  7  miles  into  Brushy  Creek  (tributary  through  San  GabrUd 
River  to  Little  Wxer  and  thus  to  the  Brazos)  4  miles  northeast  of  Round 
Rock.    (Georgetown  topographic  map. 

Chandlo  Branch. — Faj'ette  County ;  north  of  MuUioon  In  the  west  central 
part  of  the  county;  an  intermittent  tributary  through  Buckner  Creek  to 
Colorado  River;  length,  5  miles.    Flatonia  topographic  map. 

Chapaabosa  Cbeek. — Kinney,  Maverick  and  Zavalln  counties;  rises  In  the 
Anacacho  Mountains  in  the  southeastern  part  of  Kinney  County-;  flows  G 
miles  southeasterly  through  Kinney  0>unty,  then  28  miles  through  Za valla 
County  Into  Turkey  Oeek  (tributary  to  the  Nueces  through  Ehu  Creek)  ; 
length,  34  miles.     Brackett  topographic  map. 

Chebokee  Bayou. — ^Rusk  and  Gregg  counties;  rises  about  4  miles  nortbwest  of 
Henderson  in  Rusk  County ;  flows  northeasterly  15  miles  to  tbe  county  line, 
thence  easterly  12  miles,  forming  the  boundary  between  Gregg  and  Husk 
Counties  for  5  miles ;  empties  Into  the  Sabine  In  Rusk  C^ounty  about  5  miles 
northeast  of  Tatum. 

Cherokee  Creek. — Briscoe  County;  small  stream  flowing  northward  about  61 
miles  Into  Prairie  I>og  Town  Fork  of  Red  River  (tributary  to  Red  River 
and  thus  to  the  Mississippi)  In  eastern  part  of  the  county. 

Cherokee  Creek,  North  Fork. — San  Saba  County ;  a  small  stream  4  miles  long 
in  the  southeastern  part  of  the  county ;  flows  southeasterly  through  Kuyken- 
dall's  ranch  into  Cherokee  Creek  (tributary  to  Colorado  River).  IJnno 
topographic  map. 

Cherokee  Creek. — San  Saba  County ;  rises  In  the  southern  part  of  the  count?'  10 
miles  southwest  of  Cherokee;  flows  northeastward  34  miles  Into  Coloi-ado 
River  In  the  southeastern  jiart  of  the  county  1  mile  east  of  Bend.  Llano, 
San  Salm,  and  Lampasas  topographic  maps. 

Cherry  Branch. — Burnet  County ;  a  small  Intermittent  stream  2  miles  long  In 
the  northwestern  part  of  the  county ;  flows  Into  Deer  Creek  and  thus  to 
Colorado  River.     Burnet  topographic  map. 

Cherry  Canyon. — Jeff  Davis  and  Reeves  counties;  an  Intermittent  stream 
which  sinks  soon  after  entering  Reeves  County  about  7  miles  northwest 
of  Toyahale;  rises  18  miles  west  of  Fort  Davis,  in  Davis  Mountains, 
Jeff  Davis  County;  flows  northwestward  25  miles.  Fort  Davis  topographic 
map. 

Cherry  Creek. — Edwards  County ;  small  Intermittent  tributary  to  West  Nueces 
River  (tributary  to  the  Nueces)  In  southern  part  of  the  county;  unites  with 
West  Nueces  River  at  Dobbs  Run ;  flows  southerly  5  miles.  Nueces  topo- 
graphic map. 

Cherry  Creek. — Howard  and  Mitchell  counties;  rises  In  northeastern  part  of 
Howard  County;  flows  southeasterly  about  25  miles  into  Morgan  Creek 
(tributary  to  tlie  Colorado)  4  miles  west  of  CJolorado. 

Cherry  Creek. — Kerr  County;  southwest  of  CJomfort,  In  southeastern  part  of 
county;  tributary  to  Guadalupe  River. 

Cherry  Springs  Creek. — Llano  County;  an  Intermittent  tributary'  through 
Hickory  Creek  to  Llano  River  and  thus  to  the  Colorado  In  the  southwest- 
ern part  of  the  county;  length,  6  miles.  Fredericksburg  and  Llano  topo- 
graphic maps. 
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Cb£btmxj8CO  Creek. — DuvaL  Webb,  and  La  Salle  counties;  small  tributary 
fiowiag  north we*iterly  10  miles  into  Nueces  River  iiear  the  corner  of  Duval, 
Webb,  and  La  Salle  counties. 

CaiAiroN  BATor. — San  Auf^^ne  County;  ri<*es  In  eaRtern  part  of  county; 
flows  southwesterly  10  miles  Into  Ayish  Bayou  (tributary  to  Angelina 
River,  and  thus  to  the  Neches). 

Chicken  Bayou. — Shelby  County;  small  *«tream  flowlnir  Into  Tancha  Bayou 
(tributary  to  Sabine  River)  near  Flat  Fork  in  northern  part  of  county. 

CHicKipnoi:  Ckeek. — Falls  County;  rises  near  Rupee;  flows  southward  3|  miles 
into  Pond  Creek  (tributary  to  the  Brazos)  in  s<niti»ern  part  of  county. 
Temple  topographic  map. 

Chicouite  Cbeek. — Dewitt,  Victoria.  Lavaca^  and  Jackson  counties;  rises  In 
the  eastern  part  of  Dewitt  County,  where  it  is  known  as  tlie  South  Chico- 
late  Creek;  flows  southeastward  9  miles  throuph  Dewitt  Couny,  3  miles 
through  the  north  corner  of  Victoria  County,  tlien  7  miles  Uirough  the  south 
corner  of  Lavaca  County  to  Its  Junction  with  Little  Brushy  Creek,  forming: 
Chicolete  Creek,  tlience  4  miles  through  Jackson  County  into  Lavaca 
River  (tributary  to  Matagorda  Bay  and  Gulf  of  Mexico) ;  length,  23  miles. 

Cbiooe  BATor. — Brazoria  and  Galveston  Counties;  rises  in  Bra^soria  County, 
Dortlieastern  part;  flows  northeasterly  1  mile  through  Brazoria  Ojunty. 
then  4  miles  through  Galveston  County  into  Clear  Creek  (thrice  to  Clear 
Luke  and  thus  to  Golf  of  Mexico  throvgh  Galveston  Bay). 

CBrLOBESs  Creek. — ^Bosque  and  McLennan  counties;  rises  5  miles  northeast  of 
Clifton,  In  southern  part  of  Bosque  County;  flow^s  southeasterly  20  miles 
Into  Brazos  River  31  miles  north  of  China  Springs.  Meridian  and  Waco 
topographic  maps. 

Can^tPiN  Cbeek. — San  Patricio  County;  rises  near  Slnton,  In  the  north  cen- 
tral part  of  the  county;  flows  northward  and  eastward  12  miles  Into 
Copano  Bay,  thence  to  Gulf  of  Mexico. 

Chiltipin  Ckeek. — Duval  and  Jim  Wells  counties;  rises  in  the  northeastern 
part  of  Duval  Countj-;  flows  southeastward  to  its  junction  with  Pinias 
Creek  (tributary  to  Gulf  of  Mexico  through  Santa  Petronilla  Creek  and 
Baffins  Bay)  in  the  eastern  part  of  Jim  Wells  Countj'. 

Chimney  Cvosek. — Shackleford  County;  rises  8  miles  west  of  Albany;  flows 
westerly  14  miles  Into  Clear  Fork  of  Brazos  River  (tributary  to  the 
Brazos)  near  center  of  eastern  line  of  Jones  County.  Anson  and  Albany 
topograi>hie  maps. 

China  Creek. — San  Saba  County;  flows  into  San  Saba  River  (tributary  to  the 
Colorado)  2  miles  northwest  of  the  town  of  San  Saba,  In  the  eastern  part 
of  the  county ;  l^igth,  7  miles.    San  Saba  topographic  map. 

China  Creek. — Val  Verde  County;  small  stream  In  northeastern  comer  of  the 
county ;  flows  northwesterly  6  miles  into  Buckleys  Creek  (tributary  throujrU 
Devils  River)  to  Rio  Grande. 

China  Creek. — Wilbarger  and  Wichita  counties;  rises  In  notheastem  part  of 
Wilbarger  County ;  flows  through  northwestern  comer  of  Wichita  County 
into  Red  River  and  thus  to  the  Mississippi ;  Intermittent.  Electra  topo- 
graphic map. 

China  Creek. — Fisher  Ck>unty;  rises  near  Pa  lava;  flows  northeastward  10 
miles  into  (IJlear  Fork  of  Brazos  River  (tributary  to  the  Brazos)  2  miles 
northwest  of  Newsman ;  Intermittent    Roby  topograpliic  map. 
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CiJUiU  Creek. — Erntli  County;  small  stream  flowing  northerly  to  4.  point  1 
ralle  south  of  Pnlo  Piuto-Eratli  county  line,  where  It  enters  Big  Sunday 
(>rc*ek  (tributary  through  Palo  Pinto  Creek  to  Brazos  River)  ;  lenirtli,  5 
miles.    Stephenvllle  topographic  map. 

Cleab  Cbkek. — Ellis  County;  small  stream  flowing  Into  Pecan  Creek  (tribu- 
tary to  Richland  Creek,  thence  to  Trinity  River)  In  southeastern  part  of 
county. 

Clear  ('reek. — Glonzales  County ;  rises  in  the  southwestern  part  of  the  county : 
flows  easterly  9  miles  into  CJastlemaus  Fork  of  Sandies  Creek  (tributary 
to  Sandies  Creek  and  thus  to  Guadalupe  River)  near  Nixon. 

CiJCAB  Creek. — Harris  and  Galveston  counties;  rises  near  Almeda  in  south- 
western part  of  Harris  County ;  flows  southeasterly  26  miles,  forming  the 
boundary  between  Harris  and  Galveston  counties  almost  this  entire  leu;rtb  : 
empties  Into  (Jalveston  Bay  through  Clear  Lake,  and  thus  to  Gulf  of 
Mexico ;  tidal  In  lower  course  for  about  8  miles.  Alme<la,  Mykawa,  G^enoa. 
and  Seabrook  topographic  maps. 

CiJRAR  Creek. — Montgomery  County ;  rises  near  Willis  in  Northern  part  of 
county ;  flows  southeasterly  7  miles  into  West  San  Jacinto  River,  thence 
to  San  Jacinto  River,  Galveston  Bay  and  Gulf  of  Mexico. 

Clear  Creek. — Montague,  C3ooke,  and  Denton  counties ;  rises  about  4  miles  west 
of  Saint  Jo  in  Montague  County;  flows  southeasterly  40  miles  Into  Elm 
Fork  of  Trinity  River  (tributarj*  to  the  Trinity)  about  5  miles  northeast 
of  the  town  of  Denton  In  Denton  County.  Montague  and  Gainesville  toi>o- 
graphlc  maps. 

Clear  Creek. — Newton  County;  rises  about  a  mile  east  of  BurkevUle;  small 
stream  flowing  Into  McGraw  Creek  (tributary  to  Little  Cow  Creek,  thence 
to  Sabine  River)  in  northern  part  of  county. 

Clear  Creek. — Newton  County ;  rises  aliout  3  miles  northeast  of  Farrsville ; 
flows  southeasterly  5  miles  into  Yellow  Bayou  (tributary  to  Little  Cow 
Creek  and  thus  to  the  Sabine)  about  2  miles  south  of  BurkevUle. 

Clear  Creek. — San  Augustine  County ;  rises  in  southern  part  of  county ;  flows 
southeasterly  12  miles  into  Angelina  River  (tributary  to  Neches  River) 
south  of  White  City. 

Clear  Creek. — Upshur  County;  rises  in  southeastern  part  of  county;  flows 
northwesterly  7  miles  into  Little  Cypress  Creek  (tributary  to  Caddo  Lake, 
thence  to  Red  River,  and  thus  to  the  Mississippi)  southeast  of  Gilmer. 

Clear  Creek. — Upshur  County;  rises  about  3  miles  southwest  of  Gilmer  in 
central  part  of  county ;  flows  northeasterly  5  miles  into  Keley  Creek  (trib- 
utary to  Little  Cypress  Creek,  thence  through  Caddo  Lake  to  Red  River 
and  thus  to  the  Mississippi)  about  2^  miles  north  of  Gilmer. 

Clear  Creek. — Williamson  CJounty;  a  stream  rising  near  western  county  line 
and  flowing  southeasterly  4^  miles  into  North  Fork  of  San  Gabriel  River 
(tributary  to  San  Gabriel  River  and  thus  through  Little  River  to  the 
Brazos)  21  miles  south  of  Gabriel  Mills.     Georgetown  topographic  map. 

Clear  Fork  of  Trinity  Rh-er. — Jack,  Parker,  and  Tarrant  counties;  rises  ap- 
proximately 2  miles  south  of  Glbtown  In  the  extreme  southeastern  corner 
of  Jack  County;  flows  southeasterly  56  miles  into  West  Fork  of  Trinity 
River  (tributary  to  the  Trinity)  at  Fort  Worth  In  central  part  of  Tarrant 
County.    Weatherford  and  Fort  Worth  topographic  maps. 

Cleason  Creek. — Falls  Ck)unty;  rises  near  Perry  in  northern  part  of  county; 
flows  southerly  12  miles  Into  Brazos  River. 

Clemens  Creek. — Gonzales  County;  rises  east  of  Belmont;  In  northwestern 
part  of  county ;  small  intermittent  stream  flowing  into  Guadalupe  River. 
San  Marcos  topographic  map. 
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Ox^CK  Branch. — LUno  Countj-;  a  small  stream  3  miles  In  length  floNvlng  into 
Harnett  Branoh,  and  thus  through  Sandy  Creek  to  the  Colorado  in  the 
southeastern  part  of  the  county.    Llano  topographic  map. 

Ctack.  Creek. — Lamar  County;  rises  at  Paris  in  central  part  of  county;  fl^wg 
southeasterly'  17  miles  into  North  Sulphur  River  (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  I^fississippl)  in  the  southeastern 
part  of  the  county  at  the  southern  boundary. 

Or.rPTY  Creek. — Brazos  County;  a  small  stream  flowing  Into  Big  Creek  (t  n}- 
utary  to  Navasto  River  and  thus  to  the  Brazos)  south  of  MilUcau  in 
southern  part  of  county.    Navasota  topographic  map. 

GuoxTDQ  Bayou. — Galveston  County;  rises  in  the  westeni  part  of  the  county; 
flows  southwesterly  3  miles  into  Halls  Bayou,  thence  to  West  Galveston 
Bay  and  Gulf  of  Mexico. 

Gloick  Branch. — ^McLennan  County;  small  tributary  to  South  Bosque  River 
northwest  of  Hewitt;  partially  intermittent    Temple  topographic  map. 

GoAJL  Crekk. — Gillespie  and  Llauo  counties;  rises  near  Mount  Hudson  iu  the 
northern  part  of  Gillespie  County;  flows  northward  12  miles  to  Its  Junc- 
tion with  Sand>'  Creek  <trilMitar>'  to  the  Colorado)  2i  miles  south  of 
Click  in  southeastern  part  of  Llano  County.  Fi-edericksburg  and  Lin  no 
topographic  maps. 

CToAi.  Kiln  Draw. — Sutton  County;  small  intermittent  stream  4  miles  long  in 
tbe  northeastern  part  of  the  county ;  flows  into  Terrett  Draw,  and  thus  to 
the  San  Saba  (tributary  to  Colorado  River).    Fort  McKavette  topographic 
map. 
Ck>B   Jones  Creek. — Franklin  County;  a  stream  6  miles  long  flowing  south- 
easterly through  northeastern  part  of  county  into  Whiteoak  Bayou   (trib- 
utary' to  Sulphur  River  and  thus  through  Red  River  to  the  Mississippi). 
Cobb  Creek. — Hill  County;  rises  2  miles  west  of  Jessie;  In  southern  part  of 
county;    flows   sou tli westward   8   miles   into   Aquillu    Creek    (tributary   to 
Brazos  River)  2  miles  northeast  of  AquiUa.     Waco  topographic  map. 
Cobb  Guuxt. — Harris  County;  rises  2  miles  southeast  of  Humble  in  eastern 
part   of   county;    flows    clrcuitously    southeastward,    northeastward,    and 
northerly  5  miles  into  San  Jacinto  River  and  tlius  to  the  Gulf  of  Mexico. 
Harmaston  and  Moonshine  Hill  topographic  maps. 
CocHiNO  Batou  or  Hog  Crhek. — ^Houston  and  Trinity  counties;  rises  in  the 
eastern  part  of  Houston  County ;  flows  easterly  17  miles  into  Neches  River 
in  northern  part  of  Trinity  County  about  one-half  mile  below  the  Eiastern 
Texas  Railroad  bridge. 
Coffee  Branch. — ^ElUs  County ;  small  stream  flowing  hito  North  Fork  of  Pecan 
Creek  (tributary  to  l*ecan  and  Richland  Creeks,  thence  to  Trinity  RlvtM*) 
east  of  Files  Valley  in  southwestern  imrt  of  county.    Cleburne  topographic 
map. 
Coffee  or  Lacy  Crekk. — Olasscock  and  Sterling  counties;  rises  near  Garden 
City  in  the  central  part  of  Glasscock  (bounty ;  flows  eastward  27  miles  into 
Nortli  Concho  River    (tributary  through  Concho  River  to  the  Colorado) 
4  miles  west  of  Sterling  City  near  tlie  center  of  Sterling  County. 
Coffee  Creek. — Palo  Pinto  County ;  a  northerly  flowing  stream  joining  Brazos 
River  at  a  point  2  miles  soutlK»a«t  of  Brazos  in  southeastern  part  of  county ; 
length,  3  miles.    Palo  Pinto  topographic  map. 
CoFFEBMTix  Creek. — ^Fauuln  County ;  rises  about  12  miles  north  of  the  town  of 
Bouliam;  flows  easterly  11  miles  into  Bois  d'Arc  Creek  (tributary  to  Red 
River,  which  discharges  into  the  Mississippi). 
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CoKEB  Cbeck. — Bandera  County;  an  Intermittent  stream  in  the  eastern  part 
of  the  connty ;  unites  with  Medina  River  (tributary  to  tlie  San  Antonio  and 
thus  to  Guadalupe  River)  6  miles  northwest  of  Bandera. 

Coj£  Creek. — Jasper,  Oranj^e,  and  Newton  counties ;  rises  in  southeastern  part 
of  Jasper  County;  flows  southeasterly  Into  Sabine  River. 

Coijw  Creek. — Washington  County;  rises  near  Brenham;  flows  southerly  10 
miles  Into  East  Fork  of  Mill  Creek  (tributary  to  Mill  Creek  and  thus  to 
Brazos  River). 

Coj.E  Creek. — Wichita  County ;  rises  4i  miles  northwest  of  Electra  In  northern 
part  of  county ;  flows  northeasterly  about  8  miles  Into  Red  River  (tributary 
to  the  Mississippi)  ;  partially  intermittent.  Banvise  School  topographic 
map. 

Coixs  Creek. — Washington  County;  rises  in  northeastern  comer  of  county; 
flows  easterly  to  a  point  near  Old  Washington  where  it  enters  Brazos 
River;  length,  7  miles.    Gray  Hill  and  Navasota  topographic  maps. 

CoLKTo  Creek. — Dewitt,  Goliad,  and  Victoria  counties;  formed  in  the  south- 
western part  of  Dewitt  Connty  by  the  Junction  of  east  and  west  branches ; 
flows  southeasterly  0  miles  through  Dewitt  County  forming  the  boundary 
l>etween  Dewitt  and  Goliad  counties  for  8  miles,  along  the  boundary  of 
Vlctorin  and  Goliad  counties  for  17  miles,  thence  11  miles  through  Victoria 
County  into  Guadalupe  River  about  6  miles  below  Victoria. 

(U)i.KTo  Creek,  West  Fork. — Dewitt  CTounty;  southwestern  part;  flows  soutb- 
fast^rly  9  mllos  to  its  Junction  with  East  Fork,  4  miles  southwest  of  York- 
town  to  form  Coleto  Creek  (tributary  to  Guadalupe  River). 

Coi.ETo  C*KKEK,  East  Fork. — Kamcs  and  Dewitt  counties;  rises  in  the  north- 
ensteni  part  of  Karnes  County ;  flows  southeasterly  2  miles  through  Karnes 
County,  then  11  miles  through  Dewitt  to  Its  Junction  with  the  West  Fork 
4  inlh's  s*)uthwest  of  Yorktown  where  it  forms  Coleto  Creek  (tributary  to 
Guadalupe  River). 

CoLiTiO  Creek,  West  Branch  (Eighteenmile  oe  Milby  Cbeek). — Dewitt  and 
Goliad  counties;  rises  near  the  southern  line  of  Dewitt  County;  flows 
southeasterly  12  miles  Into  Coleto  Creek  (tributary  to  the  Guadalupe). 

Cold  Creek. — San  Saba  and  Llano  counties;  rises  11  miles  southwest  of 
(*herokee  in  the  southern  part  of  San  Saba  County;  flows  southward  9 
miles  into  San  Fernando  Creek  (tributary  through  Llano  River  to  the 
Colorado)  6  miles  southwest  of  Valley  Spring.    Llano  topographic  map. 

Cold  Spring  C^eek. — Mason  and  Llano  counties;  intermittent;  rises  2  miles 
west  of  I^>yal  Valley  in  the  southeastern  part  of  Mason  County;  flows 
northeastward  8  miles  into  Hickory  Ci-eek  (tributary  through  Llano  River 
to  the  Colorado).    Mason  and  Llano  topographic  maps. 

CoLDWATER  ChiEEK. — Fayette  County;  small  intermittent  stream  in  the  soutli- 
western  part  of  the  county ;  flows  southeasterly  5  miles  to  its  Junction  with 
Rocky  Creek  (tributary  to  Mulberry  Creek,  Navidad  and  Lavaca  rivers 
and  thus  to  Gulf  of  Mexico).    Flatonia  topographic  map. 

CoLDWATER  Creek. — Hutchiuson  County;  rises  9  miles  northwest  of  Plemons; 
flows  southensterly  10  miles  into  Canadian  River  (which  discharges  Into 
the  Mississippi  through  Arkansas  River)  3i  miles  northeast  of  Plemons  in 
central  part  of  county;  intermittent. 

Colony  (?reek. — Eastland  County ;  rises  near  north  line  of  county ;  flows  south- 
easterly through  ^lerriman  into  Leon  River  (tributary  through  Little  River 
to  the  Brazos)  4 J  miles  southeast  of  Merriman.  Breckenridge  and  East- 
land topographic  maps. 
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Colorado  River,  North  Fork. — Borden  and  Scurry  counties;  rises  In  the 
northern  part  of  Borden  County ;  flows  southeasterly  about  35  miles  into 
Colorado  River  southeast  of  Knapp  in  southwestern  corner  of  Scurry 
County. 
Colston  Draw. — ^Menard,  Kimble,  and  Schleicher  counties;  «mall  intermittent 
stream  flowing  north  Into  Terrett  Draw  (tributary  to  San  Saba  and  Colo- 
rado rivers)  3  miles  south  of  Fort  McKavett  In  the  southeastern  part  of 
Schleicher  County.  Fort  McKavett  topographic  map. 
Colorado  Rfver  (of  Texas). — Rises  in  Dawson  CJounty  near  the  New  Mexico- 
Texas  line;  flows  In  a  southeasterly  course  approximately  600  miles,  passes 
through  Ballinger,  Austin,  Columbus,  and  Bay  City,  and  enters  Matagorda 
Bay  (an  arm  of  Gulf  of  Mexico)  in  the  south  central  part  of  Matagorda 
County  near  Matagorda;  area  of  drainage  basin  in  Texas,  37,800  square 
miles;  possibly  some  contributory  drainage  area  in  southeastern  New 
Mexico  to  Concho  River;  principal  tributaries,  Pedemales,  Llano,  San 
Saba,  and  Concho  rivers,  and  Pecan  Bayou.  The  Llano  and  Concho  con- 
tribute a  large  part  of  the  perennial  flow. 

The  country  drained  below  Austin  is  flat,  alluvial  bottom  land,  valuable 
for  agricultural  purposes.  Although  some  lands  above  this  point  are  till- 
able, in  general  the  stream  passes  through  a  limestone  formation  and  the 
catchment  may  be  classed  as  rough.  Several  suitable  reservoir  sites  are 
available,  in  the  upper  drainage  basin,  for  storage  of  flood  waters,  but 
none  have  been  developed  above  Austin,  In  Colorado,  Wharton,  and  Mat- 
agorda counties  large  areas  of  rice  are  irrigated  by  pumphig  water  from 
the  stream.  Along  the  river  are  distributed  several  dams,  the  most  im- 
portant of  which  are:  Austin  dam,  just  above  the  city  of  Austin  at  the 
mouth  of  a  canyon-like  channel  through  the  limestone  formation ;  and  the 
San  Angelo  Light  &  Power  Co/s  dam  on  South  Concho  lUver  at  San 
Angelo. 

Gaging  stations:  Bronte,  Ballinger,  Chadwick,  Marble  Falls,  Austin, 
Columbus  and  Wharton. 

Precipitation  varies  from  10  inches  in  the  northwestern  part  of  the  catch- 
ment to  55  Inches  near  the  coast 

Hayrick,  Ballinger,  Eden,  Brady,  San  Saba,  Lampasas,  Burnet,  Blanco, 
Austin,  Bastrop,  and  Flatonia  topographic  maps. 

See  Second  Report  of  Texas  Board  of  Water  Engineers  for  list  of  cer- 
tified filings  of  appropriations  for  use  of  water  in  this  drainage. 
Coll.\rds  CJreek. — ^Madison  County;  small  stream  flowing  into  Bidais  Creek 
(tributary  to  the  Trinity)  in  the  southeastern  part  of  the  county. 
•    CoLLEY  Creek. — Cass  County;  rises  about  3i  miles  north  of  Linden  in  central 
part  of  county;  flows  southeasterly  7  miles  into  Frazler  Creek  (tributary 
to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi)   about  5 
miles  northeast  of  Linden. 
College  Mound  Creek. — Kaufman  County ;  small  stream  flowing  into  Mustang 
Creek  (tributary  to  Cedar  Creek,  thence  to  Trinity  River)  east  of  Kaufman 
in  central  part  of  county. 
College  MorNB  Fork  of  CJedar  C?reek. — ^Kaufman  County ;  rises  about  1  mile 
northeast  of  the  town  of  Kaufman ;  flows  southwesterly  6  miles  into  Cedar 
Creek  (tributary  to  Trinity  River)  about  4  miles  south  of  Kaufman. 
CoLLiKTs  C?keek. — Shackleford  CJounty;  rises  9  miles  west  of  Fort  Griflln  in 
northern  part  of  county;  flows  easterly  into  Clear  Fork  of  Brazos  River 
(tributary  to  the  Brazos)  at  Fort  Griffln.    Albany  topographic  map. 
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CoLLUB  CusxK. — Red  Rlyer  C<nmty ;  rises  5  miles  northwest  of  Addodh  la 
eastern  part  of  county- ;  flows  southerly  8  miles  iuto  Kickapoo  Creek  ( triln 
utary  to  Cuthaud  Creek  and  thus  through  Sulphur  and  Red  Rivers  to  the 
MiH8iSKippi). 

Coujou  Sfung  B^a^cu. — Bowie  County ;  ri^es  alK>ut  5  miles  southeast  of  New 
Boffton;  flows  into  Rock  Creek  (tributary  through  Laagum  Creek  to  Sul- 
phur River  and  thus  through  Red  River  to  the  Mississi)»pi ) .  Xew  Boston 
tor>ographic  map. 

CoLLUMB  Spkino  Bbanch. — Bowie  County;  small  stream  about  4  miles  north  of 
Hooks  post  office  in  northeastern  {mrt  of  county;  flows  into  Big  L.ake. 
(Red  and  Mississippi  rivers  drainage  basins). 

CoMAKcHE  Cb££k. — AudeTson  County;  stream  flowing  southeasterly,  then 
northeasterly  into  Ion!  Oeek  (tributary  to  Neches  River)  in  the  soiith- 
ettHtA*ru  part  of  the  county ;  length,  9  miles. 

Comanche  <^rekk. — Bexar  County;  small  intermittent  stream  in  southern  part 
of  county  12  miles  south  of  San  Antonio;  flows  into  Leon  Creek  (tributary 
through  Medina  River  to  the  San  Antonio  and  thus  to  Guadalupe  River)  Ih 
tniles  above  its  mouth.     San  Antonio  topographic  map. 

Comanche  Creek. — Blanco  and  Llano  t^juntles;  rises  in  the  northern  part  of 
Blanco  Count>';  flows  northward  11  miles  into  Sandy  Creek  (tributary  to 
C*olorado  River)  2  miles  southeast  of  Click  in  southeastern  part  of  Llano 
County.     Fredericksburg   and   Llano   topographic   maps. 

Comanche  Creek. — Mason  County;  rises  4  miles  nori:h  of  the  town  of  Mason 
in  the  central  part  of  the  county ;  flows  southeastward  14  miles  tlirough 
Mason  into  Llano  River  (tributary  to  the  Colorado)  2  miles  southwest  of 
Iledwigs  Hill.     Mason   toi>ographic  map. 

Comanche  Creek. — Pecos  County;  rises  about  35  miles  southwest  of  Fort 
Stockton;  flows  northerly  25  miles  to  Fort  Stockton  where  It  unites  with 
Comanche  Springs  to  form  Comanche  Creek  (main  stream) ;  from  this 
ix)int  It  takes  a  northeasterly  course  25  miles  to  its  junction  u-ith  Pecos 
River   (tributary  to  Rio  Grande)   8  n)iles  east  of  Bueiia  Vista. 

Comanche  Creek. — San  Saba  County;  a  small  tributary  to  Colorado  River  to 
the  east  of  Indian  (^n^ek  In  the  southwestern  iwirt  of  the  county ;  length, 
7  miles.     Brown  wood  and  San  Saba  topographic  maps. 

Comanche  ('reek. — Zavalla  County;  small  stream  15  miles  Ions  flowing  north- 
eastward to  its  junctU)n  with  Elm  Creek  (tributary  to  the  Nuei^es)  in 
southwestern  part  of  county. 

CoM\L  RivEB. — Comal  County:  i)erennial  stream  formed  about  1  mile  northwest 
of  New  Braunfels  by  a  series  of  large  springs;  flows  southeasterly  2  miles 
Into  Guadalupe  River  in  the  e<ige  of  the  city  of  Xew  Braunfels.  Flood 
water  cliannel  extends  southwest  for  several  miles  above  springs.  This 
stream  is  important  for  its  power  value  and  water  supply  for  municipal 
and  irrigation  purposes. 

Commissioners  Creek. — Bandera  County;  small  tributary  to  Hondo  River 
(thence  to  the  Nueces  through  Frio  River)  in  the  southern  part  of  the 
county;   flows  southwestward  5  miles. 

CoMojELANO  Creek. — San  Augustine  County;  rises  in  southwestern  part  of 
county;  flows  southeasterly  7  miles  into  Ayish  Bayou,  and  thus  to  An- 
gelina and  Neches  rivers. 

CoNcEPCTON   Oeek. — Duval   County;   rises  on    Duval-Webb   county   line   near 
Moglia;  flows  southeastward  35  miles  into  Oiuios  Crt^ek   (thence  to  Gulf- 
of  Mexico  through  Ba,^ns  Bay)  at  Santa  Cruz. 
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OoK£J08  Cbeek. — ^Zavrtlla  CV»uiUy ;  small  intermittent  tributary  to  Muela  Creek* 
itUeoce  to  Nueces  River  tlu*ough  Chapparosaf  Turi^ey,  and  EUm  creeiss) 
in  tlie  nortliwestern  part  of  Zavalla  County;  len^h,  3  miles.  Bracliett 
topographic  map. 
OoHCHo  fijvsB. — Tom  Green  and  Concho  counties;  formed  at  the  city  of  San 
Angela,  Tom  Green  Connty,  by  Junction  of  North  and  South  Concho  rivers ; 
flows  easterly  24  miles  through  Tom  Green  County,  then  29  miles  tiirough 
CoDcho  County  into  Colorado  River  12  miles  northeast  of  Faint  Bock,  in 
the  Dorthwestem  part  of  Coocho  Comity. 

Above  San  Augelo  the  waters  of  the  tributaries  are  used  extensively  for 
Irrigation  and  municipal  operations,  and  in  vicinity  of  Paint  Bock  ami 
fiooth  of  Miles  small  ai^eas  are  also  irrigated;  a  dum  has  been  coustimcteil 
at  San  Angelo  on  South  Concho  River  by  the  San  Angelo  light  &  Power  Co. 
to  inbound  water  for  city  use.  ^veral  smaller  dams  for  storage  purposes 
Imve  been  constructed,  but  there  are  no  water-power  developments  in  the 
basin.  Area  of  drainage  t)asin,  12,000  s^are  miles  (inclndes  North  and 
South  Concho  rivers).  Gagini*  stations  at  San  Angelo  and  near  Paint 
Bock.  Sherwood,  Hayrick,  San  Angelo,  Ballinger,  and  Eden  topographic 
maps. 

See  Second  Beport  of  Texas  Board  of  Water  Engineers  for  list  of  cer- 
tified filings  of  appropriations  for  uses  of  water. 
CoNGixiMEBATE  Creek. — Donlcy  County;  a  stream  3  miles  long  flowing  south- 
erty  through  northeastern  part  of  county  into  Whitetish  Creek  (tributary 
to  Salt  Fork  of  Bed  Biv^,  thence  to  Prairie  Uof^  Town  Fork  of  the  Red 
and  thus  to  the  Mississippi  through  Red  Biver). 

OoiTKLiN  Cbeek.— Childress  County;  rises  about  2  miles  north  of  Childress  in 
central  part  of  connty;  flows  northerly  9  miles  into  Prairie  Dog  Town 
Fork  of  Bed  Biver,  thence  to  Bed  Blver  and  thos  to  tlie  Mississippi. 

CoxxEB  Cbeeic — Houston  Conntj' ;  a  stream  6  miles  long  flowing  easterly  hito 
Neefaes  Biver  in  northeastern  part  of  the  county. 

Con  NEBS  CsEEK. — ^Tonng  County ;  a  stream  in  northeast  ctmier  of  county;  flows 
aouth^ly  7  miles  into  Brazos  River  sontheast  of  Graham. 

OowTBABY  CmcEK. — Hood  County;  an  intermittent  stream  rising  at  Neri  and 
flowing  northerly  4  miles  into  Brazos  Blver  southeast  of  Granbury.  Gran- 
bury  topographic  map. 

Cook  Slough. — ZsMilla  County;  a  small  intermittent  tributary  to  Leona 
Biver  (thence  to  the  Nueces  through  Frio  River)  in  the  northern  part 
of  the  count?' ;  length,  7  miles.    Uvalde  topographic  map. 

Cooks  Slough. — Uvalde  County;  an  intermittent  tributary  to  Leona  Biver 
thence  to  the  Nueces  through  Frio  Biver)  in  the  west  central  part  of 
county ;  rises  10  mUes  north  of  Uvalde  on  south  side  of  Green  Mountain ; 
flows  southeasterly  17  miles.    Uvalde  topographic  map. 

Cooi(  Cbeek. — Bosque  County;  rises  3  miles  west  of  Merrlvale;  flows  north- 
easterly  8  miles  into  Brazos  River  in  southeastern  part  of  county.  Waco 
topographic  map. 

Coon  Creek. — Fort  Bend  County ;  rises  midway  t>etween  Bosenberg  and  Beasley 
in  central  part  of  county;  flows  soutlieasterly  5  miles  into  Cottonwood 
Creek  (tributary  tlirovgh  Big  Oeek  to  Brazos  Biver). 

CoopExs  Crc£k. — Garza  County;  rises  5  miles  southeast  of  Post  in  southern 
part  of  county;  flows  southerly  9  miles  into  Donble  Mountain  Fork  of 
Brasos  Biver  (tributary  to  Brazos  River). 

CooFBS  Oeebk. — ^Kent  County ;  rises  in  southern  part  of  county ;  flows  north- 
erly 10  miles  into  Double  Mountain  Fork  of  Brazos  Biver  (tributary  to 
Brazos  Biver). 
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CoosE  Bkanch. — Erath  County;  rises  2. miles  northeast  of  Llnglevllle  In  west- 
ern part  of  county;  flows  southeasterly  5  miles  Into  South  Bosque  River 
(tributary  to  the  Bosque).    Stephenvllle  topographic  map. 

CoPANo  Creek. — Refugio  County ;  rises  southeast  of  Vldaurl  In  central  part  of 
county;  flows  southward  8  miles  through  Refugio  County,  then  7  miles 
along  the  boundary  of  Refugio  and  Aransas  counties  Into  Copano  Bay, 
an  arm  of  Gulf  of  Mexico. 

CopEtAXD  Creek. — Montague  County;  joins  Elm  Fork  of  Trinity  River  (tribu- 
tary to  the  Trinity)  about  3  miles  southeast  of  Saint  Jo;  short  inter- 
mittent stream.    Gainesville  topographic  map. 

Copperas  Creek. — Bastrop  County ;  rises  4  miles  southeast  of  Bastrop  in  cen- 
tral part  of  county;  flows  Into  Colorado  River;  length,  4  miles.  Bastrop 
topographic  map. 

Copperas  Creek. — Caldwell,  Bastrop  and  Gonzales  counties;  rises  east  of 
Delhi  In  southern  part  of  Bastrop  County ;  flows  through  eastern  comer  of 
Caldwell  County  to  its  junction  with  Peach  Creek  (tributary  to  the  Guada- 
lupe) 4  miles  east  of  Waelder.    Flatonla  topographic  map. 

Copperas  Creek. — Caldwell  County ;  rises  south  of  Tllmon  In  southern  part  of 
County ;  flows  into  Plum  Creek  and  thus  through  San  Marcos  River  to  the 
Guadalupe ;  Intermittent    San  Marcos  topographic  map. 

Copperas  or  Rush  Creek. — Comanche  and  Eastland  counties;  rises  at  Rising 
Star  in  southera  part  of  Eastland  County;  flows  southeastward  32  miles 
into  Leon  River  (trlbutai*y  to  Little  River  and  thus  to  the  Brazos)  7  miles 
northeast  of  Comanche  near  the  center  of  Comanche  County.  Eastland  and 
Brownwood  topograhic  maps. 

C*oppERA8  Creek. — Kimble  County ;  small  stream  in  northwestern  part  of  connty 
flowing  6  miles  to  Its  Junction  with  North  Llano  River  (tributary  through 
Llano  River  to  the  Colorado).    Port  McKavett  topographic  map. 

Copperas  Creek. — Robertson  County;  small  stream  flowing  into  Big  Cedar 
Cret^k  (which  discharges  Into  Brazos  River  through  the'Navasota)  north- 
west of  Wheelock  in  southeastern  part  of  county ;  length,  3  miles. 

Cord  Wood  Creek. — Shackelford  County ;  a  stream  flowing  easterly  5  miles  Into 
Deep  Creek  (which  discharges  into  Hubbard  and  Gonzales  creeks  and  thus 
through  Clear  Fork  of  Brazos  River  to  the  Brazos)  1  mile  west  of  Hull- 
town  in  southern  part  of  county.    Albany  topographic  map. 

CoRNEi.ius  Creek. — Grayson  County;  rises  6  miles  north  of  Whltewright  In 
eastern  part  of  county;  flows  northwestward  5}  miles  into  Mill  Creek 
(tributary  to  Choctaw  Creek  and  thus  through  Red  River  to  the  Missis- 
sippi) about  71  miles  southeast  of  Denison. 

Corn  Creek. — McCulloch  County ;  small  tributary  to  Colorado  River  in  north- 
eastern part  of  the  county  northwest  of  Cowboy ;  length,  10  miles.  Brady 
topographic  map. 

C/ORRALL  Creek.— Bowie  County ;  a  small  intermittent  stream  entering  Howard 
Creek  (trlbutaiy  to  Hurricane  Creek,  and  thus  through  Sulphur  and  Red 
rivers  to  the  Mississippi)  about  3  miles  southwest  of  Taxarkana  in  eastern 
part  of  county.    Texarkana  topographic  map. 

CoRRALL  Creek. — Potter  County ;  a  stream  rising  In  northwestern  part  of  county 
and  flowing  southwesterly  5  miles  Into  Canadian  River  (tributary  to 
Arkansas  River  and  thus  to  the  Mississippi)  1)  miles  east  of  Amy. 

CoRRELL  C^BEEK. — Irion  and  Reagan  counties ;  small  stream  flowing  southward  9 
miles  along  the  Irion-Reagan  county  line  to  its  junction  with  Middle 
Concho  River  (tributary  to  South  Concho  River,  and  thus  through  the 
Concho  to  Colorado  River)  in  northwestern  part  of  Irion  County. 
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CoBWiNS  Creek.— Borden  County;  a  stream  11  miles  long  flowing  tlirough  the 

southeastern  part  of  the  county  into  Colorado  River. 
Coryell   Ckeek. — Coryell   County;   rises  near  Pancake  In  extreme  nortliern 
part  of  county;  flows  southeasterly  24  miles  into  Leon  River  (tributary 
to  Little  River  and  thus  to  the  Brazos)  one  mile  south  of  Pecan  Grove. 
Meridian  and  Gatesville  topographic  maps. 
Cotton  Creek. — Young  County;  flows  southerly  5  miles  into  Brazos  River  2 

miles  northwest  of  New  Castle  In  western  part  of  county. 
Cotton  Creek. — Jefferson  County;  small  stream  rising  near  Nome  in  north- 
westam  part  of  county  and  flowing  northeasterly  into  Pine  Island  Bayou 
tributary  to  Xeches  River)  2  miles  west  of  Wertbury. 
Cotton  Patch  Bayov. — Harris  County;  small  tidal  bayou  in  the  southeastern 
part  of  the  county,  northeast  of  Pasadena;  flows  northeasterly  about  2 
miles  into  Ship  Channel   (Buffalo  Bayou)   thence  to  Galveston  Bay  and 
Gulf  of  Mexico. 
Cottonwood  Arboto. — Oldham  and  Potter  counties;   an  intermittent  stream 
6    miles    long    flowing   northeasterly    to    Canadian    River    (tributary    to 
Arkansas  River  and  thus  to  the  Mississippi)  5  miles  southeast  of  Tascosa, 
near  line  of  Potter  and  Oldham  counties. 
Cottonwood  Creek. — Armstrong  and  Donley  counties;   rises  in  southeastern 
part  of  Armstrong  County;  flows  easterly  9  miles  Into  Mulberry  Creek 
(tributary  to  Prairie  Dog  Town  Fork  of  R<»d  River,  and  thus  through 
Red  River  to  the  Mississippi)  in  southwestern  part  of  Donley  County. 
rorroNwooD   Creek. — Armstrong  County;    rises   In   western   part   of  county; 
flows  eastward  3  miles  into  Dry  Creek   (tributary  to  Prairie  Dog  Town 
Fork  of  Red  River  and  thus  to  the  Red  and  Mississippi  rivers). 
Cottonwood   Cheek, — Armstrong  County;    rises  about   7   miles   southeast   of 
Claude  in  northeastern  part  of  county ;  flows  easterly  9  miles  Into  Salt 
Fork  of  Red  River   (tributary  to  Prairie  Dog  Town  Fork  of  Red  River 
and  thus  through  the  Red  to  Mississippi  River)  In  northern  part  of  the 
county  about  three-fourths  mile  west  of  easteni  boundary  of  county. 
Cottonwood  Creek. — Bell  County;  small  stream  10  miles  long  flowing  south- 
easterly Into  Big  Elm  Creek  (tributary  through  Little  River  to  the  Brazos) 
5  miles  south  of  Oenavllle.    Temple  topographic  map. 
Cottonwood  Creek. — Brewster  County;  a  small  stream  uniting  with  Rough 
Run  (tributary  to  Terllngua  Creek  and  thus  to  Rio  Grande)  8  miles  above 
mouth  of  Rough  Run  In  southern  part  of  county.    Chisos  Mountains  topo- 
VTaphic  map. 
^^ottonwood  Creek. — Collingsworth  County;  rises  in  central  part  of  county; 
flows  southerly  5  miles  into  Salt  Fork  of  Red  River  (tribntary  through 
l*rairie  Dog  Town  Fork  of  Red  River  to  the  Red  and  thus  to  Mississippi). 
Cottonwood    Creek. — Collin,    Dallas,   and   Rockwall    counties;    rises    in    the 
southeastern  corner  of  Collin  County ;  flows  5  miles  southeasterly  through 
the  comers  of  Dallas  and  Rockwall  counties  into  the  East  Fork  of  Trinity 
River   (tributary  to  Trinity  River).     Dallas  and  Rockwall  topographic 
maps. 
^5<J'nt)swooD  Cbkek. — Cottle  County ;  rises  about  5  miles  northeast  of  Paducah ; 
flows   southeasterly   10  miles   into   North   Wichita   River    (tributary   to 
Wichita  River  and  thus  through  Red  River  to  the  Mississippi). 
^^'WTOKwooD  Creek. — Coryell   County;   a   small   intermittent   stream   flowing 
northeasterly   7  miles   into   Leon   River    (tributary   to   Little  River  and 
thus  to  the  Brazos)  2  miles  south  of  Gatesville.     Gatesville  topographic 
map. 
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Cottonwood  Creek. — Coryell  Countj-;  rises  near  Twin  Mountains  la  southern 
part  of  county ;  flows  northeasterly  8  miles  Into  Cowhouse  Creek  ( tributary 
to  Leon  River,  and  thus  through  Little  River  to  the  Brazos)  6  mile* 
southeast  of  Pldcoke.    Gatesville  topographic  map. 

Cottonwood  Creek. — Dallas  County ;  small  tributary  to  Trinity  River  north  of 
Wilmer  In  southeastern  part  of  county.    Dallas  topographic  map. 

Cottonwood  Cheek. — Dewitt  and  Victoria  counties;  rises  in  south-central  part 
of  Dewitt  County ;  flows  southeasterly  17  miles  through  Dewitt  County,  then 
4  miles  through  Victoria  County  into  Coleto  Creek  (tributary  to  Guadalupe 
River)  in  western  part  of  Victoria  County. 

Cottonwood  Ckeek. — Dickens  County ;  rises  3  miles  west  of  Hay  Stack  Moun- 
tain; flows  southeasterly  10  miles  Into  Duck  Creek  (tributary  thrimgh  Salt 
Fork  of  Brazos  River  to  tlie  Brazos)  5  miles  southwest  of  Dickens  in 
southern  part  of  county. 

Cottonwood  Creek. — Ellis  County;  small  stream  flowing  into  Pecan  Creek 
(tributary  to  Richland  Creek,  thence  to  the  Trinity)  In  the  southwesteru 
part  of  the  county. 

Cottonwood  Creek.— Ellis  CJounty;  small  stream  flowing  Into  Brushy  Creeit 
(tributary  to  Red  Oak  Creek,  and  thus  to  the  Trinity)  In  the  northeastern 
part  of  the  count>\     Dallas  topographic  map. 

C30TTONWOOD  Creek. — Ellis  County ;  flows  northerly  6  miles  Into  Mountain  Creek 
(which  discharges  into  Trinity  River  through  West  Fork  of  the  Trinity)  in 
northwestern  part  of  county.    Cleburne  and  Fort  Worth  topographic  maps. 

Cottonwood  Creek. — Erath  County ;  rises  at  the  town  of  Dublin ;  flows  easterly 
8  miles  into  CJreen  Creek  (tributary  to  Bosque  River  and  thus  to  tlie 
Brazos)  1  mile  northeast  of  Alexander  in  southern  part  erf  county.  Stei»h- 
envllle  toi)ograi>hlc  map. 

Cottonwood  Creek. — Fisher  County ;  an  intermittent  stream  flowing  southwanl 

3  miles  to  its  junction  with  Sweetwater  Creek  (tributary  through  Clear 
Fork  of  Brazos  River  to  tlie  Brazos)  near  Eskota.    Roby  topographic  tuav- 

Cottonwood  Creek. — Fisher  C^ounty;  rises  near  Clay  ton  vi  lie ;  flows  nortli- 
easterly  20  miles  into  Clear  Fork  of  Brazos  River  (tributary  to  the  Brazos) 

4  miles  north  of  Roby  in  central  part  of  county.    Roby  topographic  map. 
Cottonwood  Creek. — Gillespie  County ;  a  small  stream  3  miles  In  length  flowing 

into  Wliite  Oak  Creek,  and  thus  through  the  Pedernales  to  (Colorado  River 
in  the  southwestern  part  of  county.    Kerrville  topographic  map. 

Cottonwood  Creek.— Ford  Bend  County ;  rises  near  Beasley  In  western  part  of 
county ;  flows  easterly  9  miles  Into  Big  Creek  and  thus  to  Brazos  River. 

Cottonwood  Creek. — Guadalupe  County  ;  small  stream  joining  Guadalupe  River 
about  3  miles  south  of  Seguin.    San  ftlarcos  topographic  map. 

Cottonwood  Creek. — Hays  and  Guadalupe  counties;  rises  about  3  miles  south 
of  the  town  of  San  Marcos;  flows  southeasterly  3  miles  through  Hays* 
County,  then  8  miles  through  Guadalupe  County  where  it  joins  York  Creek 
(tributary  to  San  Marcos  River  and  thus  to  the  Guadalupe)  about  4  mile:) 
southwest  of  Staples.    San  Marcos  topographic  map. 

Cottonwood  Creek. — Hill  County;  small  stream  flowing  to  a  point  north  of 
Itasca  in  northern  part  of  county,  where  it  enters  Island  Creek,  thence  to 
North  Fork  of  Pecan  Creek  (which  discharges  into  Trinity  River  through 
Pecan  and  Richland  creeks).    Cleburne  topographic  map. 

Cottonwood  Creek.— Hill  County;  rises  2  miles  southeast  of  Covlngtoo  in 
northern  part  of  county ;  flows  southward  9  miles,  passing  tliroogh  the 
village  of  Osceola,  to  a  point  li  uilles  west  of  WiMxlbury  where  it  enters 
Aqullla  Creek  and  thence  to  Brazes  River.    Cleburne  toix)grai)hlc  map. 
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Cottonwood  Cbeek. — ^Hutchinson  County;  an  intermittent  sti*eam  5  miles  long 
flowing   southerly   to   its   junction    with   Canadian    River    (tributary    to 
Arkansas  River  and  thus  to  the  Mississippi)  5  miles  southwest  of  Plemons 
in  central  part  of  county. 
Cottonwood  Cbeek. — Jones  County;  a  partially   intermitent  stream  rising  6 
miles   east  of  Anson  and  flowing  easterly  10  miles  into  Clear  Ford  of 
Brazos  River   (which  discharges  into  the  Brazos)   north  of  Lueders  near 
western  Shackelford  county  line.    Anson  topographic  map. 
Cottonwood  Creek. — Johnson  and  Ellis  Counties;  rises  4  miles  east  of  Alvarado 
in  the  eastern  part  of  Johnson  Ck>unty;  flows  southeasterly^  8  miles  into 
Onion  Creek  (tributary  through  North  Fork  of  Pecan  Creek  to  Pecan  Creek, 
tltence  to  Trinity  River)  3  miles  north  of  Auburn  in  the  western  part  of  the 
county.     Cleburne  topographic  map. 
Ottonwood  Cbeek. — Karnes  County ;  small  stream  flowing  through  the  southern 
part  of  tlie  county  Into  Hondo  Creek  (tributary  through  San  Antonio  River 
to  the  Guadalupe). 
Cottonwood  Creek. — King  County ;  rises  in  northwestern  part  of  county ;  flows 
northeasterly  4  miles  into  North  Wichita  RIvct  (tributary  to  WicWta  River 
and  thus  through  Red  River  to  the  Mississippi). 
Cottonwood  Cbeek. — I^on  County;  a  small  stream  flowing  Into  Keechl  Creek 

(trlbutarj'  to  Trinity  River)  about  5  miles  east  of  Jewett. 
Cottonwood  Creek. — Lipscomb  County;  an  intermittent  stream  flowing  north- 
easterly 10  miles,  Joining  Wolf  Creek   (tributary  through  North  Fork  of 
Canadian  River  to  the  Canadian  and  thus  through  the  Arkansas  to  the 
Mississippi)  4  miles  east  of  Lipscomb  in  the  central  part  of  county. 
Cotfonwood  C^eek. — Llano  Ck>unty;  a  small  intermittent  stream  3  mlle^  long, 
in  the   southwestern  part  of  the  county;  connects  with   Hickory   Creek 
(tributary  to  Llano  River  and  thus  to  the  (Colorado).    Llano  topographic 
map. 
Cottonwood  Creek. — ^Llano  County;  an  intermittent  stream  4  miles  long  flow- 
ing into  Bullhead  Creek   (tributary  to  Hickory  Creek  and  thus  through 
Llano  River  to  the  Colorkdo)  north  of  Starkes,  in  the  southwestern  part 
of  county.    Llano  topographic  map. 
Cottonwood  Creek. — Llano  County ;  a  stream  4  miles  in  length  flowing  into 
Sandy  Creek  (tributary  to  Colorado  River)  east  of  Click,  in  the  southeastern 
*  part  of  the  county.    Llano  topographic  map. 
Cottonwood  Creek. — Llano  County;  a  stream  4  miles  long  flowing  through  the 
southern  part  of  the  county  to  its  junction  with  Sandy  Creek  (tributary  to 
the  Colorado)  near  Moss  Ranch.    Llano  topographic  map. 
Cottonwood   Cbeek. — ^Matagorda   County ;    rises   in    the   central   part   of   the 
county;  flows  southeasterly  4  miles  Into  Prairie  Creeek,  and  thus  to  Live 
Oak  Creek,  Matagorda  Bay,  and  Gulf  of  Mexico. 
Cottonwood  Creek. — McLennan  County ;   rises  4  miles  southwest  of  Waco ; 

flows  qprtheasterly  8  miles  into  Brazos  River.    Waco  topographic  map. 
Cottonwood   Creek. — Montague   County;    rises   about    2   miles   northeast   of 
Bonlto,  in  norheastern  part  of  county;  flows  northerly  13  miles  into  Red 
River  (tributary  to  the  Mississippi)  about  4  miles  southeast  of  Old  Spanisli 
Fort    Montague  topographic  map. 
Cottonwood  Creek. — Motley  County;  a  stream  4  miles  long  flowing  northerly* 
through  northern  part  of  countj-  to  Hornica  Creek,  thence  to  IVase  River, 
and  thus  through  Red  River  to  the  MississlppL 
Cottonwood  Cbeek. — Navarro  County;  a  stream  flowing  into  Richland  Creek 
(tributary  to  Trinity  River)  west  of  the  town  of  C3orsicaua,  in  west  cen- 
tral part  of  county. 
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^VfTToNwrjoD  Crkek.— Nolan  County;  rises  northetist  of  Hylton,  in  the  soutb- 
^Hiom  part  of  tho  county;  flows  5  miles  into  Spring  Creek  and  tlii» 
f Iironjch  Vall«»y  Creek  to  the  Colorado.     Sweetwater  topographic  map. 

iUniftriWiHrt)  Crkkk, — Parker  and  Hoo<l  Counties;  joins  Kickapoo  Creek  (trihu- 
tJiry  to  Brazos  River)  a  mile  southwest  of  Buckner;  length,  5  miles. 
\Vf»atherford  topographic  map.  . 

iViTToxwooD  (!beek. — San  Saba  County;  a  small  tributary  to  Colorado  River 
H4*uth  of  Kegenry,  in  the  northeastern  part  of  county;  length,  9  mUes. 
Hon  Saba  topographic  map. 

iUmo^wooD  Creek.— Scurry  County;  rises  8  miles  northeast  of  Snyder,  in  cen- 
tral part  of  county ;  flows  northeasterly  5  miles  into  Rockwall  Creek  (tribu- 
tary through  Rough  Creek  to  Double  ^lountaln  Fork  of  Brazos  River, 
thence  to  the  Brazos)  in  northeast  part  of  county. 

rViTTo.xwooD  CBEEK.—Stephens  County;  a  stream  4  miles  long  floTving  €»asterly 
Into  North  Talo  Pinto  Creek  (which  discharges  through  Palo  Pinto  Creek 
Into  Brazos  River)  5  miles  north  of  Ranger,  in  southeastern  part  of  county. 
Hrci'ken ridge  topographic  map. 

CorroNWooD  (^bek.— Stonewall  and  Kent  counties;  a  small  stream  flowing 
nortlienmerly  into  Croton  Creek  (tributary  to  Brazos  River)  ;  lenj^th,  3 
miles. 

(Vkttonww)!)  Cbekk. — Tarrant  and  Dallas  counties;  rises  about  2  miles  south- 
eflHt  of  Arlington,  in  Tarrant  County;  flows  northeasterly  8  miles  into 
Mountain  Creek  (tributary  to  West  Fork  of  Trinity  River  and  thus  to  the 
Trinity)  about  3  miles  southeast  of  Grand  Prairie,  in  Dallas  County. 
Fort  Worth  and  Dallas  topographic  maps. 

CVmoNwooD  Creek. — Travis  County;  rises  2  miles  west  of  Rices  Crossing,  in 
«*aHtem  part  of  county ;  flows  southerly  11  miles  into  Wilbarger  Oeek  and 
thus  to  Colorado  River.    Austin  and  Bastrop  topographic  maps. 

(ViTToNWooD  Dbaw. — Brewstcr  County;  an  intermittent  stream  3  miles  long 
entering  Tornlllo  Creek  (tributary  to  Rio  Grande)  1.5  miles  northwest  of 
Boquillas,  In  southern  part  of  county.    Chisos  ,]Mountalns  topographic  map. 

C^iTTONWOoD  MoTT  Creek. — Motley  County;  rises  about  3  miles  northeast  of 
I.yman,  In  western  part  of  county;  flows  northeasterly  6  miles  into  Mid- 
dle Pease  River  (tributary  to  Pease  River  and  thus  through  Red  River  to 
the  MissisKlppi)  about  9  miles  northwest  of  Matador. 

fJouNcu,  Branch. — Erath  County;  a  southeastward  flowing  stream  3  miles  long, 
joining  South  Bosque  River  (tributary  to  Bosque  River  and  thus  to  the 
Brazos)  north  of  Linglevllle,  in  western  part  of  county.  Stephensville 
topographic  map. 

OoT'NriL  Creek.— Burnet  Countj' ;  stream  6  miles  long  east  of  Blulfton  in  nortb- 
western  part  of  the  county;  flows  into  North  Fork  of  Morgan  Creek  and 
thus  to  the  Colorado.    Burnet  topographic  map. 

Counts  Oeek. — Erath  (3ounty;  a  stream  8  miles  long  flowing  southeasterly  to 
a  point  2  miles  east  of  Morgans  Mill,  where  it  enters  North  Paluxy  Creek 
(tributary  to  Paluxy  Creek  and  thus  to  the  Brazos)  in  nortbeni  part  of 
county.    Stephenville  topographic  map. 

CovK  Creek, — Stephens  and  Young  counties;  an  intermittent  stream  rising  in 
the  northeastern  comer  of  Stephens  (bounty  and  flowing  northeasterly  6 
miles  into  Brazos  River,    Breckenridge  topographic  map. 

Cow  Bayou. — Falls  and  McLennan  counties ;  formed  by  the  junction  of  North 
and  South  C?oy  bayous  1  mile  north  of  Mooresville ;  from  thence  the  stream 
flows  easterly  12  miles  Into  Brazos  River,  6  miles  northwest  of  Marlin. 
Temple  topographic  map. 


Digitized  by 


Google 


GAZETTEER  OF  STREAMS  OF. TEXAS.  69 

Cow  Bayotj. — Jasper,  Newton,  and  Orange  counties ;  rises  in  southeastern  part 
of  Jasper  County ;  flows  southeasterly  28  miles  Into  Sabine  River  in  south- 
em  part  of  Orange  County  about  5  miles  south  of  Orange. 
Cow  Branch. — Kent  and  Scurry  counties ;  rises  in  northeastern  part  of  Scurry 
County;  flows  easterly  into  Double  Mountain  Fork  of  Brazos  River  (tribu- 
tary to  Brazos  River) ;  length,  4  miles.. 
Cow  Branch. — Runnels  County;  a  stream  7  miles  long  joining  Mustang  Creek 
(tributary  to  Colorado  River)  3  miles  northeast  of  Norwood  in  the  south- 
eastern part  of  the  county.    Ballinger  topographic  map. 
Cow  Creek.— Brazoria  and  Fort  Bend  counties;  rises  near  Demon  In  western 
part  of  Brazoria  County;  flows  easterly  8  miles  along  the  boundary  line 
between  Brazoria  and  Fort  Bend  counties  into  Brazos  River  northwest 
of  Otey. 
Cow  Creek. — ^Brewster  County;  rises  in  eastern  part,  12  miles  northwest  of 
BuUis  Gap;  flows  southwesterly  151  miles  into  San  Francisco  Creek  and 
thus  to  Rio  Grande;  intermittent.     Bullis  Gap  and  Indian  Wells  topo- 
gi-aphic  maps. 
Cow  Creek. — Burnett  and  Travis  counties ;  rises  7  miles  southeast  of  the  town 
of  Burnet  in  the  southeastern  part  of  Burnet  County ;  flows  southeasterly 
8  miles  through  Burnet  County,  then  12  miles  through  the  northwestern 
part  of  Travis  County  into  Colorado  River  3  miles  east  of  western  Travis 
County  line.    Burnet  and  Blanco  topographic  maps. 
Cow  Creek. — Coleman  County ;  a  small  stream  north  of  Coleman  in  the  north- 
western part  of  the  county;  flows  into  Jim  Ned  Creek  (tributary  to  Pecan 
Bayou  and  thus  to  the  Colorado) ;  length,  6  miles.    Coleman  topographic 
map. 
Cow  Creek. — Coke  County;  an  Intermittent  stream  south  of  Hayrick  in  the 
eastern  part  of  the  county;  flows  into  Colorado  River;  length,  7  miles. 
Hayrick  topographic,  map. 
Cow  Creek. — Erath  and  Comanche  counties;   flows  southwestward  10  miles 
into  Armstrong  Creek   (tributary  to  Leon  River  and  thus  through  Ldttle 
River  to  the  Brazos)   northwest  of  the  village  of  Dublin.     8tephenvllle 
topographic  map. 
Cow  Creek. — Donley  County ;  a  stream  31  miles  long  flowing  southerly  through 
east  central  part  of  county  into  Salt  Fork  of  Red  River  (tributary  through 
Prairie  Dog  Town  Fork  of  the  Red  to  Red  River  and  thus  to  the  Mis- 
sissippi). 
Cow  Creek. — Duvall  and  McMullen  counties;  rises  in  the  northern  part  of 
Duval  County;  flows  northward  5  miles  through  Duval  County,  then  12 
miles  through  McMullen  County  Into  Nueces  River. 
Cow  Creek. — Kinney  County;  rises  4  miles  south  of  Newel ;  flows  southwesterly 

12  miles  into  Rio  Grande  in  southwestern  corner  of  county. 
Cow  Creek. — McCulloch  County ;  north  of  the  town  of  Brady  in  northern  part 
of  county ;  flows  into  Colorado  River ;  length,  18  miles.    Brady  topographic 
map. 
Cow  Creek. — ^Val  Verde  County ;  rises  about  6  miles  north  of  Comstock ;  flows 
southerly  20  miles  to  its  Junction  with  Rio  Grande  6  miles  southwest  of 
Feely  in  southern  part  of  county. 
Cowan  Creek. — Llano  County ;  a  stream  2  miles  long  southeast  of  Tow  in  the 
northeastern  part  of  the  county ;  flows  Into  Colorado  River.    Burnet  topo- 
graphic map. 
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Cowhouse  Cbeek.— Mllla,  Hamilton,  Coryell,  and  Bell  counUes;  rises  about  8 
mileH  northeast  of  Mullen  in  northern  part  of  Mills  County;  flows  south 
easterly  80  miles  Into  I.eon  River  (tributai^y  through  Little  River  to  the 
BrazoH)  about  3  miles  southeast  of  Sparta  In  northern  part  of  Bell  County. 
Brownwood,  Hamilton,  Lampasas,  and  Gatesvllle  toi>ographic  maps. 

CowLEACH  Fork  of  Sabine  Ri\t:r. — Hunt  County;  rises  in  northwestern  part  of 
the  c*ounty ;  flows  southeasterly  34  miles  to  its  confluence  with  Caddo  Fork 
of  Sahlne  River  (thenoe  to  Sabine  River)  In  southeastern  part  of  county. 

CowpKN  CiiEKK. — Travis  and  Caldwell  counties;  rises  in  the  southern  part  of 
Travis  County;  flows  southerly  7  miles  into  Elm  Creek  (tributary  through 
Plum  Creek  to  San  Marcos  River  and  thus  to  the  Guadalupe)  1  mile 
Houtliwest  of  Rogers  Branch  School.  Austin  and  San  Marcos  topographic 
mupH. 

Cox  Cbkek. — Hunt  C/Ounty ;  small  stream  flowing  Into  Cowleach  Fork  of  Sabine 
Rlvor  (thence  to  Sabine  River  through  Caddo  Fork  of  the  Sabine)  In  tbe 
north  rcntral  part  of  county. 

COTOTE  Crekk. — Armstrong  Coimty;  rises  in  the  south  central  part  of  eonnty; 
flows  H(»utli westerly  6  miles  into  Prairie  Dog  Town  Fork  of  Red  River 
(trihutary  to  Re<l  River  and  thus  to  the  Mississippi). 

Coyote  Cbcek. — Runnels  County;  an  intermittent  stream  rising  northwest  of 
Ballinger  and  flowing  into  Elm  Creek  (tributary  to  the  Colorado)  in  the 
northwestern  part  of  county ;  length,  25  miles.  Sweetwater,  Hayrick,  and 
Ballinger  topographic  maps. 

Crahappij<:  Creek. — Gillespie  and  Llano  counties;  rises  10  miles  north  of 
Fredericksburg  In  northern  part  of  Gillespie  County;  flows  northeastward 
20  miles  Into  Sandy  Creek  4  miles  south  of  Oxford,  Llano  County,  and  thus 
to  Colorado  River.     Fredericksburg  and  Llano  topographic  maps. 

Cbane  Bayou. — Jefferson  County;  small  stream  in  extreme  eastern  corner  of 
county,  about  midway  between  Port  Arthur  and  mouth  of  Neches  River; 
flows  southerly  3i  miles  into  Sabine  Lake,  thence  througli  Sabine  Pass  to 
the  Gulf  of  Mexico. 

Crawford  Creek. — Menard  County ;  a  stream  flowing  through  the  eastern  part 
of  county  Into  San  Saba  River  (tributary  to  the  Colorado)  ;  length.  6  miles. 

Creens  (^reek. — B^'ayette  County ;  small  stream  In  northwestern  part  of  county ; 
flows  into  Rabbs  Creek  and  thus  to  Colorado  River ;  length,  5  miles. 

Creek. — Willacy  County ;  rises  in  the  southern  part  of  the  county ;  flows 

eastward  20  miles  into  Lagima  Madre,  an  arm  of  Gulf  of  Mexico. 
•Creek. — Lavaca  County;  rises  in  central  part  of  county;  flows  south- 


easterly 11  miles  into  Navidad  River  and  thus  to  Gulf  of  Mexico  through 

Lavaca  River  and  Matagorda  Bay. 
(Trier  Creek. — Colorado  CJounty ;  a  small  stream  In  the  western  part  of  county. 

flowing  southerly  5  miles,  imitlng  with  Colorado  River  9  miles  northwest  o? 

Columbus. 
Cri SWELL  C'reek. —Fayette  County;  small  intermittent  stream  In  northwestern 

part  of  county;  flows  into  Colorado  River  1  mile  northeast  of  West  Point; 

length,  4  miles.    Flatonia  topgrapldc  map. 
Crockery  Creek. — Hood  County;  rises  south  of  Lipan  near  Erath-Hood  county 

line;  flows  northerly  5  miles  Into  Klckapoo  Creek   (tributary  to  Brazos 

River)   li  miles  northeast  of  Lipan  in  northwestern  corner  of  county. 

Stephenville  and  Palo  Pinto  topographic  maps. 
Crockett  Creek. — Anderstm  County;  small  stream  flowing  into  Trinity  River 

about  2  miles  east  of  Magnolia  in  southwestern  part  of  the  county. 


Digitized  by 


Google 


GAZETTEER  OF  STREAMS  OF  TEXAS.  71 

Cbockett  Cseek. — Lamar  County;  formed  about  0  miles  south  of  Paris  in 
southern  part  of  county  by  union  of  East  and  West  Forks  of  Crockett 
Creek;  flows  southeastward  into  North  Sulphur  River  (tributary  through 
Sulphur  River  to  Red  River  and  thus  to  the  Mississippi)  in  the  southern 
part  of  county  at  the  southern  boundary  line ;  length,  0  miles. 
Cbochett  Creek,  West  Fobk. — Lamar  County;  rises  about  6  miles  southwest 
of  Paris  in  southern  part  of  county;  flows  southeasterly  3i  miles  to  a  point 
about  6  miles  south  of  Paris  where  it  joins  East  Fork  of  Crockett  Creek 
forming  Crockett  Creek  (tributary  to  North  Sulphur  River,' thence  through 
Sulphur  River  to  Red  River  and  thus  to  the  Mississippi). 
Cbockett  Crkek,  East  Fobk. — Lamar  County ;  rises  about  4  miles  southwest  of 
Paris  in  southern  part  of  county ;  flows  southward  3  miles  to  its  junction 
witli  West  Fork  of  Crockett  Creek  forming  Crockett  Creek   (tributary  to 
North  Sulphur  River,  Sulphur  River,  and  thus  to  the  Mississippi  through 
Red  River)  6  miles  south  of  Paris  in  southern  part  of  county. 
Gbooked  Bbanch. — Caldwell  County;  east  of  Fentress;  an  Intermittent  tribu- 
tary to  San  Marcos  River,  and  thus  to  the  Guadalupe.    San  Marcos  topo- 
irrapbic  map. 
Cbookeo  Creek. — Edwards  CUounty ;  small  intermittent  tributary  to  West  Nueces 
River  (thence  to  the  Nueces)    in  western  part  of  county;  flows  south- 
easterly 6  miles.    Nueces  topographic  map. 
Cbooked  Cbeek. — Jack  County;  small  stream  flowing  through  northern  part 
of  county  into  West  Fork  of  Trinity  River  (tributary  to  Trinity  River) 
north  of  Jacksboro. 
Cbookfj)  Crekk. — Lavaca  County;  rifles  4  miles  east  of  Sublime  near  Lavaca- 
Coiorado  county  line;  flows  southwestward  9  miles  into  Navidad  River 
(tribmtary  to  Lavaca  River,  Matagorda  Bay,  and  Gulf  of  Mexico)  4  miles 
south  of  Sublime. 
Cbookeo  C!beek. — Van  Zandt  County;  rises  about  3  miles  northwest  of  Canton; 

flows  northeasterly  12  miles  into  Giladon  Creek,  thence  to  Sabine  River. 
Cbookeo  Cbeek. — Young  County ;  rises  near  Bryson  In  eastern  part  of  county ; 
flows  westerly  6  miles  into  Pleasant  Creek  (tributary  to  Salt  Creek  and 
thus  to  Brazos  River)  2  miles  south  of  Lacy  Post  Office. 
Cbooked  Lake. — Fort  Bend  CJounty;  5  miles  northeast  of  the  town  of  Rich- 
mond in  Oyster  Bayou  drainage  (Brazos  River  drainage) ;  small. 
Cboss  Bbanch. — Somervell  County;  an  intermittent  stream  rising  in  eastern 
part  of  county  at  Seven  Knobs  and  flowing  northerly  6  miles  into  Paluxy 
Creek   (tributary  to  Brazos  Rl\^er)   at  Glenrose.     Granbury  topographic 
map. 
Cboss  Cbeek. — ^Williamson  and  Lee  (]k>unty;  rises  in  the  southeast  corner  of 
Williamson  (bounty ;  flows  southeasterly  10  miles  into  Second  Yegua  Creek 
(tributary  through  Yegua  Creek  to  Brazos  River)  3  miles  south  of  Flor- 
ence.   Bastrop  topographic  map. 
Gbosstimbeb  Cbesk. — Hopkins  CJounty;  small  stream  in  northeastern  part  of 
county  flowing  southeasterly  8  miles  into  Whiteoak  Bayou  (tributary  to 
Sulphur  River  and  thus  through  Red  River  to  the  Mississippi). 
Cboton  Cbeek,  Nobth  Fobk. — Stonewall  and  Kent  counties;  a  stream  flowing 
southeasterly  5  miles  to  its  junction  with  the  Middle  Fork  of  Croton  Creek 
to  form  Croton  Creek  which  discharges  into  Brazos  River  through  the 
Salt  Fork  of  the  Brazos./ 
Cboton  Cbeek. — Stonewall  and  King  counties;  rises  near  Dickens-King  county 
line ;  flows  easterly  36  miles  into  Brazos  River  in  the  northeastern  corner  of 
Stonewall  CJounty. 
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iuno^  CtacEK,  MiDDUs  Fork.— Stonewall  jmd  Kent  counH^s;  a  stream  7  miles 
lonif  flowing  Houtheasterly  to  Its  union  with  North  Fork  of  Croton  Creek 
farming  Croton  Creek  (tributary  through  Salt  Fork  to  Brazos  River  to 
th«  Brazos). 

t^mnos  Cbeek.— Ktonewflll  and  Kent  counties;  formed  near  Stonewall-Kent 
roauty  line  by  union  of  North  and  Middle  forks  of  Croton. Creek ;  flows 
^Hterly  8  miles  into  Salt  Fork  of  Brazos  River  (tributary  to  the  Brazos) 
north  of  Croton  In  northwestern  part  of  county. 

Chow  Cbckk. — Cass  0)unty ;  rises  near  Lone  Oak  School  in  northwestern  part 
of  county;  flows  northerly  al>out  2  miles  into  Sulphur  River  (tributary  to 
Red  River  and  thus  to  the  Mississippi).    Daingerfield  topographic  map. 

r'uow  (^!BrKK.— Wheeler  and  Collingsworth  counties;  rises  in  southeastern  part 
of  Wheeler  County  ;  flows  southeasterly  8  miles  into  Elm  Fork  of  Red  River 
(tributary  to  North  Fork  of  Red  River  and  thus  through  the  Red  to  Missis- 
«lpril  Ulver)  in  northeastern  part  of  Collingsworth  0>unty. 

Ck/>wnkht  Crkkk. — Coke,  Runnels,  and  Tom  Green  counties;  rises  near  the  line 
of  Coke  and  Tom  (Jreen  counties;  flows  southeastward  18  miles,  crosses  the 
Houthwest  corner  of  Runnels  County  and  Joins  Concho  River  (tributary  to 
the  (*A>\or&i\o)  5  miles  southwest  of  Miles  in  the  northeastern  part  of  Tom 
(ireen  County.    Hayrick  topographic  map. 

(tMtw  IJoMX)w. — Donley  County ;  rises  about  2  miles  southwest  of  Rowe ;  flows 
northerly  4i  miles  Into  Lake  Creek  (tributary  to  Salt  Fork  of  Red  River, 
thence  through  I'ralrle  Dog  Town  Fork  of  the  Red  to  Red  River  and  thus  to 
the  Mississippi). 

Oeutciieb  Ceeek. — Bowie  (bounty ;  rises  about  5  miles  southwest  of  Texarkana 
In  eastern  part  of  county;  flows  southerly  4  miles  into  Sulphur  River 
(tributary  to  Red  River,  which  discharges  into  the  Mississippi)  i  mile 
H4»utliwest  of  Sulphur.    Texarkana  topographic  map. 

(Jbykkh  Branch. — Mills  County;  a  small  stream  joining  Brown  Creek  (trib- 
utary through  Pwan  Bayou  to  the  Colorado)  4  miles  east  of  Williams 
Ranch  In  the  central  part  of  the  county;  length,  6  miles.  Brownwood 
topographic  map. 

CUtkbo  Creek. — Dewitt  0)unty ;  small  stream  in  northern  part  of  county ;  flows 
southwestward  8  miles  to  its  Junction  with  Guadalupe  River  4  miles  north 
of  Cuero. 

CuE\'A8  Creek. — Maverick  County;  smnll  intermittent  stream  in  southern  part 
of  county;  formed  by  the  union  of  two  small  branches  (names  not  given 
on  map)  8  miles  above  its  mouth ;  flows  westward  into  Rio  Grande  17  miles 
southeast  of  the  to^^Ti  of  Eagle  Pass. 

CuLEBRA  Creek. — Bexar  County;  rises  northwest  of  San  Antonio;  flows  into 
Leon  Creek  (tributary  to  Medina  River  and  thus  through  the  San  Antonio 
to  Guadalur>e  River)  ;  intermittent.     San  Antonio  topographic  map. 

Culvers  Creek. — Scurry  County;  rises  in  the  northwestern  part  of  county; 
flows  southeastward  about  37  miles  through  the  town  of  Snyder  into 
Colorado  River  near  the  middle  of  south  county  line. 

Cummins  C!reek. — Fayette  and  Colorado  counties;  rises  in  northern  part 
of  Fayette  County  near  Ledbetter;  flows  southeasterly  23  miles  through 
the  eastern  part  of  Fayette  County,  then  14  miles  through  Colorado  CJounty 
in  Colorado  River  north  of  CJolumbns ;  length,  37  miles. 

Cummins  Creek. — Ellis  and  Navarro  counties;  rises  south  of  Ennis  In  south- 
eastern part  of  Ellis  County;  flows  southerly  to  Its  unction  with  Pecan 
Creek  (tributary  through  Richland  Creek  to  Trinity  River)  in  the  north- 
eastern part  of  Navarro  County. 
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CuNDiFF  Cbeek. — Jack  County;  joins  West  Fork  of  Trinity  River  (tributary 
to  the  Trinity)  northeast  of  Jacksboro  in  the  northeastern  part  of  county. 

CcBLow  Lakes. — DnIIam  County;  northeast  of  Texline  in  northwestern  part 
of  county  between  Mustang  and  Rabbit  Ear  Creek  drainages;  very  small. 

Curry  Creek,  Middle  Prong. — Kendall  County;  head  of  Curry  Creek  (tribu- 
tary to  Guadalupe  River) ;  Joins  East  and  West  Prong  of  Curry  Creek  to 
form  Curry  Creek. 

CrRRY  Creek,  East  Prong. — Kendall  County;  headwater  tributary  to  Curry 
Creek  (thence  to  Guadalupe  River)  near  Kendalla  in  northeastern  part 
of  county.  Curry  Creek  formed  by  confluence  with  Middle  and  West 
Prong  of  Curry  Creek. 

Cc^Y  Creek. — Kendall  County;  rises  in  the  northeastern  part  of  county; 
flows  southeasterly  1.5  miles  entering  Guadalupe  River  at  its  intersection 
with  the  southeastern  boundary  of  the  county. 

Ctrry  Creek,  West  Prong. — Kendall  County;  rises  near  Kendalla  in  north- 
eastern part  of  the  county;  headwater  stream  uniting  with  East  and 
3^!id<11e  Prongs  of  Curry  Creek  to  form  Curry  Creek  (tributary  to 
Guadalupe  River). 

CrRRYcoMH  Branch. — Eastland  and  Comanche  counties;  rises  2  miles  north- 
east of  Jewell;  flows  southeasterly  6  miles  into  Sabanna  River  (tributary 
through  Leon  and  Little  rivers  to  the  Brazos)  3i  miles  southeast  of 
Jewell  in  northern  part  of  Comanche  County.    Eastland  topographic  map. 

CusH  Cblkek. — Matagorda  County;  rises  in  the  western  part  of  the  county; 
flows  southerly  8  miles  through  Tres  Palacios  Bay  into  Matagorda  Bay 
and  Gulf  of  Mexico. 

CuTHAND  Creek. — Red  River  County;  rises  about  8  miles  south  of  Detroit 
In  western  part  of  county;  flows  southeasterly  28  miles  into  Sulphur 
River  (tributary  to  Red  River,  which  discharges  into  the  Mississippi) 
about  13  miles  south  of  Annona  in  southern  part  of  county. 

Cyclone  Branch. — Bell  County;  small  stream  flowing  southerly  into  Camp 
Creek  (tributar>'  to  Big  Elm  Creek,  and  thus  through  Little  River  to  the 
Brazos)  south  of  Oker  in  eastern  part  of  county.  Temple  topographic 
map. 

Cypress  Creek. — Angelina  and  Jasper  counties;   rises  in  southern  part  of 
Angelina  County ;  flows  southerly  8  miles  Into  Neches  River  near  Rock- 
land in  the  northwestern  part  of  Jasper  County. 
Cypress  Creek. — Blanco  and  Travis  counties;   rises  south  of  Round  Moun- 
tain  In  northern  part  of  Blanco  County;   flows  southeasterly  17  miles 
into  Pedernales  River  (tributary  to  the  Colorado)  in  the  extreme  western 
comer  of  Travis  County  just  below  Hamilton  Pool  post  office.     Blanco 
topographic  map. 
Cypress  Creek. — Cass  County;  rises  near  Queen  City  in  northeastern  part  of 
county;   flows  northeasterly  11   miles  into  Sulphur  River    (tributary  to 
Red  River,   which  discharges  into   the   Mississippi)    about  three-fourtha 
mile  southeast  of  Spencer  Spur.    Atlanta  topographic  map. 
Cypress  Creek. — Harris  County;  lises  in  the  northwestern  part  of  county; 
flows  easterly  35  miles  to  its  junction  with  Spring  Creek  3  miles  north- 
west of  Humble,  then  through  San  Jacinto  River  to  Galveston  Bay  and 
thus  to  Gulf  of  Mexico.     Satsuma,  Loretta,   Spring,  and   Weeden   topo- 
graphic maps. 
Ctpress   Creek.— Kendall   County;   southeast   of   Sisterdale  in   central   part 
of  county ;  flows  into  Guadalupe  River. 
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CTPKES6  Creek. — Kerr  ami  Kendall  countles^:  rises  In  the  nortbeastera  part 
of  Kerr  County ;  flows  southeasterly  9  miles  through  Kerr  County,  then 
3  miles  through  Kendall  County*  into  Guadalupe  River  at  Comfort  Ia 
western  part  of  Kendall  County. 

Cypbess  Cbeek. — Travis  County;  small  stream  in  tlie  northwestern  part  <rf 
county;  flows  southwestward  6  miles  to  its  Junction  with  Colorado  River 
2  miles  southwest  of  Anderson  Mill.    Austin  topographic  map. 

Dalby  Cbeek. — ^Bowie  County;  rises  about  4  miles  north  of  the  southwestern 
comer  of  county  line;  flows  southerly  4  miles  along  county  liiie  Into  Sul- 
phur River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  near 
southwestern  corner  of  county. 

Daley  Cbeek. — Edwards  County ;  a  small  intermittent  tributary  to  East  Nueces 
River  (thence  to  the  Nueces)  In  eastern  part  of  county,  about  one-luilf 
mile  east  of  Vance ;  flows  southeasterly  5  miles.    Nueces  topographic  map. 

Daniels  CJbeek. — Caldwell  County ;  rises  southwest  of  McMalan  in  the  north- 
eastern part  of  county;  flows  into  Plum  Creek  (tributary  through  San 
Marcos  River  to  the  Guadalupe).     San  Marcos  topographic  map. 

Daniels  Cbeek. — Potter  County;  rises  6  miles  northeast  of  Wlldorado  near 
Potter-Oldham  county  line;  flows  northeasterly  Into  Tecoyas  Creek  (tril»- 
utary  through  the  Canadian  to  Arkansas  River  and  thus  to  the  Missis- 
sippi) Si  miles  south  of  Field. 

Darden  Canton  Oeek. — Jlotley  County;  small  stream  rising  in  southeastern 
part  of  county  and  flowing  into  South  Pease  River  (tributary  to  Middle 
Pease  River,  which  discharges  into  Pe«ise  River  and  thus  through  Red 
River  to  the  Misslf^slppI). 

Dabk  Hollow. — Eastland  County ;  rises  along  the  Texas  Pacific  Railway ;  flo\v^.s 
southeasterly  4  miles  into  Leon  River  (tributary  through  Little  River  ta 
the  Brazos)  4  miles  southeast  of  Eastland  Ib  centra!  part  of  County. 
Ea-stland  topographic  map. 

Dabk  Valley  Cbixk. — Palo  Pinto  County;  rises  near  Jack-Palo  Pinto  county 
line;  flows  southerly  10  miles  into  Brazos  River.  2  miles  southeast  of 
Folger  in  northern  part  of  county.    Palo  Pinto  topographic  mapw 

Dabrs  Cbeek. — ^Bell  County ;  rises  4  miles  south  of  Salado  In  southern  part  of 
county;  flows  easterly  17  miles  Into  Little  River  (tributary  to  Brazos 
River)  7  miles  southeast  of  Holland.    Taylor  topographic  map. 

Dabst  Cbeek. — Guadalupe  County ;  rises  we^  of  Belmont  in  the  soutlieastern 
part  of  county;  flows  Into  Guadalupe  River;  intermittent*  San  Marcos 
topographic  map. 

Da\^npobt  Bbanch. — Cooke  County;  about  4  miles  nortliwest  of  Marysville  in 
northern  part  of  county;  flows  to  North  Fish  Creek  (tributary  to  Fish 
Creek  and  thus  through  Red  River  to  the  Mississippi) ;  intermittent;  very 
small.    Gainesville  topographic  map. 

Davis  ob  Rock  Cbeek. — Fannin  County ;  rises  about  4  miles  southeast  of  Bon- 
ham  in  central  part  of  county;  flows  southeasterly  6  miles  into  North 
Sulphur  River  (tributary  to  Sulphur  River  and  thus  tiirough  Red  River 
to  the  Mississippi). 

Davis  Creek. — Newton  County;  rises  about  4  miles  south  of  Newton;  flows 
sofutlwasterly  12  mtles  into  Sabine  River. 

Davis  Cksek. — Stephens  County;  rises  north  of  Yanceyville:  flows  northerly 
.5  miles  iiit»-Br«zos  River  1  mile  north  of  Young-Stephens  county  line. 
Breckenrtdge  topogrraphlc  map. 

Davidson  Canyon  Creek. — Dickens  County  ;  rises  In  eastern  part ;  flows  south- 
erly 6  miles  into  South  Wichita  River  (tributary  to  WicMta  River  aed 
thus  through  Red  River  to  the  Mississippi). 
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Datidson  Cbeek. — Crosby  County;  rises  7  miles  south  of  Crosbyton;  flows 
Houtheasterly  11  miles  Into  White  River  (which  discharges  Into  Brazos 
River  through  Salt  Fork  of  the  Brazos)  in  southeastern  part  of  county. 
Da\-id6oxs  Cbeek. — Burleson  County;  rises  near  the  northwest  boundary  line 
of  county;  flows  southeasterly  35  miles  into  Yegua  Creek  (tributary  to 
Brazos  River)  a  mile  southeast  of  Scofield;  passes  through  the  town  of 
Caldwell.  Gay  Hill  topographic  map. 
Dawkey  Cbeek. — Bowie  County;  small  stream  about  3  miles  southwest  of 
Texarkana  Junction;  flows  into  Harber  Creek  (trlbutarj^  to  Sulphur  River, 
which  discharges  into  the  Mississippi  through  Red  River),  texarkana 
topograpliic  map.  ' 

Dawson  Cbeek. — Brewster  County;  a  stream  5  miles  In  length  flowing  south- 
westerly into  Terllngua  Creek  (tributary  to  Rio  Grande)  8  miles  north  of 
Terllngua  Abaja.    Terllngua  and  Chlsos  Mountains  toi)ographic  maps. 
Dkad  Hobse  Cbeek. — Eastland  CJounty;  flows  northeasterly  7  miles  into  South 
Fork  of  Leon  River  (tributary  to  Middle  Fork  of  Leon  and  Leon  rivers, 
thence  through  Little  River  to  the  Brazos)   northwest  of  Carbon.     East- 
land topographic  map. 
DcADHOBSB  Cbeek. — ^Hill  (bounty ;  small  stream  flowing  southerly  7  miles  to  its 
junction  with  Aquilla  Creek  (tributary  to  Brazos  River)  in  southern  part 
of  coanty  1  mile  east  of  Aquilla.    Waco  topographic  map. 
De-vd  Mans  Canyon. — Val  Verde  County ;  Intermittent  stream  rising  near  center 
of  county  and  fLowitig  south  west  ward  about  12  miles  to  its  Junction  with 
Pecos  River  (tributai-y  to  Rio  Grande)  2  miles  north  of  Pecos  High  Bridge 
(Southern  Pacific  Lines). 
Deadman  C^beek. — Jones,  Shackelford,  and  Callahan  counties;  rises  12  miles 
southeast  of  Abilene;  flows  northerly  30  miles  Into  Clear  Fork  of  Brazos 
River  (tributary  to  the  Brazos)  3  miles  north  of  Rising  Sun  in  western 
part  of  Jones  County  near  Jones-Shackelford  county  line.     Abilene  and 
Anson  t(^M>graphlc  maps. 
Dead  Majys  C^eek. — Knox  County;  small  stream  flowing  into  North  Wichlt.i 
River   (tributary  to  Wichita  River  and  thus  through  Red  River  to  the 
Mississippi)  northeast  of  GUliland  in  northern  part  of  county. 
Deadmans  Cbeek. — Val  Verde  County ;  rises  In  south  central  part  of  county ; 
takes  a  southeasterly   course  6  miles;  joins  Devils  River    (tributary   to 
Rio  Grande)  8  miles  northwest  of  Comstock. 
Deaduans  (Tbeek. — Young  County ;  small  stream  flowing  IJ  miles  northeasterly 

into  Brazos  River  southwest  of  Graham  in  soutliern  part  of  county. 
Dead  Nigoee  Cbeek. — Garza  County ;  rises  in  southwest  part  of  county ;  flows 
uortlierly  3  miles  into  Double  Mountain  Fork  of  Brazos  River,  thence  to 
the  Brazos. 
Decker  Cbeek. — Travis  County;  a  stream  about  7  miles  long  flowing  south- 
eastward into  Gllllland  Creek  (tributary  to  CJolorado  River)  three-fourths 
mile  east  of  Dunlap»  In  the  eastern  part  of  the  county.    Austin  topographic 
map. 
I>eep  OB  Asylum  Cbeek. — Callahan  and  Shackelford  counties;  rises  at  Baird; 
flows  northerly  55  miles  into  Hubbard  Creek  (tributary  through  Gonzales 
Creek   to  Clear   Fork   of  Brazos   River   and   thus   to   the   Brazos)    near 
McCatherine  Mountain  southeast  of  Albany.    Albany  topographic  map. 
Deep  or  Martin  Creek. — Mason  County;  rises  3  miles  north  of  Fly  Gap  in 
northea.stem  part  of  the  county;  flows  southeastward  15  mllos  into  lilano 
Itiver  (tributary  to  the  Colorado)  1|  miles  west  of  Castell.     Mason  and 
Llano  topographic  maps. 
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Delaware    Ckeek. — Cnlberson    County,    Tex.,    and    Eddy    County,    N.    Mex.; 
rises  in  eastern  slope  of  Delaware  Mountains  in  northwestern  comer  of 
Culberson    County,    Tex.;    flows    In    northeasterly    course,    crosses    Newi 
Mexico-Texas  State  line  about  5  miles  west  of  State  line,  and  enters 
Pecos  River  (tributary  to  Rio  Grande)  3  miles  north  of  the  State  line; 
length,  50  miles.    Gaging  station  near  Angeles,  1914-1915. 
Delaware   Ckeek. — Burnet  County;  small  stream  4  miles  in  length  flowing 
Into   Hamilton   Creek    (tributary  to  Colorado   River)    3  miles   south   of 
Bnmet  in  the  south-central  part  of  the  county.    Burnet  topographic  map. 
Dento:^    Creek. — Franklin    County;    rises    about    2    miles    south    of    Mount 
Vernon  ;  flows  northwesterly  6  miles  into  Big  Creek  (tributary  to  White- 
oak  Bayou  and  thus  through  Sulphur  and  Red  rivers  to  the  Mississippi. 
Dextox  Creek. — Gonzales  County;  rises  northea5?t  of  Gonzales;  flows  south- 
easterly 10  miles  into  Peach  Creek  (tributary  to  Guadalupe  River)  ;  inter- 
mittent.    Flatonia  topographic  map. 
Denton  Creek. — Cronzales  and  Dewitt  counties;  rises  in  the  southeastern  part 
of  Gonzales  CJounty ;  flows  southeasterly  7  miles  through  Gonzales  County, 
then  2  miles  tlirough  Dewitt  County  into  Guadalupe  River  near  Hochheim. 
Flatonia  topographic  map. 
Denton   Creek,  Cle.\r  Fork  of. — Gonzales  County;   south  of  Possumtrot  in 
northeastern  part  of  county;  flows  into  Denton  Creek  and  thus  through 
Peach  Creek  to  Guadalupe  River.    Flatonia  topographic  map. 
Denton    Creek. — ^lontague.    Wise,    Denton,    Tarrant,    and    Dallas    counties; 
rises  about  3  miles  northeast  of  Bowie  in  southwestern  part  of  Montague 
County;   flows  southeasterly  43  miles  into  Elm  Fork   of  Trinity  River 
(tributary  to  Trinity  River)    about  2  miles  west  of  Carrollton   in  the 
northwestern  part  of  Dallas  CJounty.    Fort  Worth,  Dallas,  and  Montague 
topographic  mai>s. 
Debamadera  Creek. — Duval  County j  small  stream  In  southern  part  of  county; 
flows  southeasterly  5  miles;  unites  with  Poquita  Creek  (Upper  I^s  Ohuos 
Creek)   and  flows  into  Gulf  of  Mexico  through  Baffins  Bay. 
Desert  Creek. — Collin  County;  rises  1  mile  south  of  Desert;  flows  southerly 
5  miles  into  Pilot  Grove  Creek   (tributary  through  Sister  Grove  Creek  to 
East  Fork  of  Trinity  River  and  thus  to  the  Trinity). 
Devils  Ford  Creek. — Sabine  County;  rises  in  southwestern  part;  flows  south- 
westerly  9   miles   into   Bear  Creek,   and   thus   through   Ayish   Bayou   to 
Angelina  and  >^'eches  rivers. 
I>EnLs  Gulch. — Montague  County;  small  intermittent   stream   flowing   into 
Farmers  Creek   (tributary  to  Red  River,  which  discharges  into  the  Mis- 
sissippi) near  Pearson  in  northern  part  of  county.    Montague  topographic 
map. 
J^Evn,  Hollow. — Caldwell  County;  rises  In  eastern  part  of  county;  flows  into 
Sandy   Fork   of  Peach   Oeek    (tributary   to   Peach   Creek   and   thus   to 
Gualalupe  River)  northwest  of  DelhL     Flatonia  topographic  map. 
^^iLs  RrvEB,  East  Branch. — Sutton  CJounty;  joins  Devils  Rivers  (tributary 
to  Rio  Grande)  in  the  southwestern  corner  of  county ;  approximate  length, 
20  miles. 
I>i:w  Berry  (?reek.— WTiarton  County ;  small  tributary  to  West  Bernard  River 
(tributary  to  San  Bernard  River  and  thus  to  Gulf  of  Mexico)  in  north- 
ern part  of  county ;  flows  southeasterly. 
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DocTOBft  CusEK. — D€»lta  ('oiiiity;  rises  about  7  miles  northwest  of  Cooper;  flows 
southeasterly  13  miles  into  Soutli  Sulphur  River  (tributary  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi')  at  tlie  southern  boundary 
of  the  county. 
DoDD  Br-vnch. — Coryell  County;  rises  near  Lemon  Gap  2}  miles  east  of  King: 
in  central  part  of  county;  flows  northeasterly  8  miles  into  Leon  River 
(tributary  to  Little  River  and  thus  to  the  Brazos)  at  Gatesville.    Gates- 
vllle  topographic  map. 
Dob  Ckeek. — Karnes  County;  small  stream  flowing  through  the  southwestern 
port  of  the  county  into  Escondido  Creelc  (tributary  to  San  Antonio  River 
ami  thus  to  the  Guadalupe). 
Doe  Rrx. — Washington  CJounty;  an  Intermittent  stream  flowing  southeasterly 
throus^  eastern  part  of  county  into  Brazos  River ;  length,  10  miles.    Nava- 
sota  and  Howth  topographic  maps. 
Dog  Creek. — Mason  County;  a  small  intermittent  stream  northeast  of  Mason 
in  eastern  part  of  county;  flows  into  Willow  Creek  and  thus  through  Llano 
HIver  to  the  O>lorado;  length,  2  miles.    Mason  topographic  map. 
Dogwood  Bayou. — San  Augustine  Ck)unty;  small  stream   flowing  into  Ayish 
Bayou    (tributary  to  Angelina  River  and  thus  to  the  Neches)  in  central 
part  of  the  county. 
Dogwood  Cbeek. — Austin  and  Washington  counties;  small  stream  flowing  into 
East   Fork  of  Mill  Creek   (tributary  to  Mill  Creek,  and  thus  to  Brazos 
River)  in  sonthem  part  of  AVashington  and  northern  part  of  Austin  0>unty 
near  Wesley. 
Dogwood  Creek. — Fayette  (bounty ;  north  of  CJolony  in  western  part  of  county ; 
an    Intermittent    tributary    through    Live    Oak   and    Buckner   Creeks    to 
Colorado  River;  length,  5  miles.     Flatonia  topographic  map. 
DoKKGooD  Creek. — Garza  County;   rises  1  mile  southwest  of  Buenaa;   flows 
northeasterly  5  miles  into  Gholson  Creek   (tributary  through  North  Fork 
of  I>oable  Mountain  Fork  of  Brazos  River  to  Double  Mountain  Fork  of 
Brazos  River,  thence  to  the  Brazos)  In  northwestern  part  of  county. 
Don  A  HOB  .Creek. — Milam,  Bell,  and  Williamson  counties;  rises  7  miles  south  of 
Salado,  near  Bell-Williamson  county   line;  flows  easterly  22  miles  Into 
Little  River  (tributary  to  Brazos  River)  5  miles  southwest  of  Buckholts. 
Georgetown  and  Taylor  topographic  maps. 
DoNAHo  CJbeek. — Waller  County;  rises  near  Howth  in  northwestern  part  of 
county;  flows  southwesterly  9  miles  into  Brazos  River  5  miles  northeast 
of  Chappel  HUL 
DoNALsoN  Creek. — Lampasas  County;  rises  in  southern  part  of  county:  flows 
southeasterly  15  miles  into  Sulphur  Creek  (tributary  to  Lampasas  Rivei 
and  thus  through  Little  River  to  the  Brazos)   at  Lampasas.     Liimpasas 
topographic  map. 
DorBu-:  Creek. — liowle  County ;  rises  about  one-half  mile  south  of  Eylan ;  flows 
southwesterly  21  miles  Into  Harber  Oeek  (tributary  to  Sulphur  River  and 
thus  through  Red  River  to  the  Bf isslsslppi )  in  southeastern  part  of  county. 
Texarkana  topographic  map. 
Double  Moi't^ain   Fork   of  Brazos   River,  North  Fork   or. — Kent,  Garza, 
Crosby,  Lubbock,  Hale,  Lamb,  and  Bailey  counties;  rises  in  extreme  north- 
western corner  of  Bailey  CJounty ;  flows  southeasterly  180  miles  into  Double 
Mountain  Fork  of  Brazos  River  (tributary  to  the  Brazos)  15  miles  south- 
west of  dalremont  In  southwestern  part  of  Kent  Coanty;  principal  tribu- 
tary to  Double  Mountain  Fork  of  Brazos  River. 
I^ovBLfc  Mountain  Fork  of  Brazos  Rher. — Haskell,  Stonewall,  Fisher,  Kent, 
Gorza.  and  Lynn  counties;  rises  12  miles  southeast  of  Tahoka  in  southern 
part  of  Lynn  County;  flows  easterly  150  miles  to  its  confluence  with  Salt 
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>iiT  Cbeek. — Armstrong  County ;  rises  in  western  part  of  county ;  flows  south- 
easterly 10  miles  into  Prairie  Dog  Town  Fork  of  Red  River  (tributary  to 
Red  River  and  thus  to  the  Mississippi). 
IKY    Cbskk. — Caldwell    County;    rises    near   Mendoza    in    northern    part   of 
county ;  flows  southerly  9  miles  into  Plum  Creek  (tributary  through  San 
Marcos   River  to  the  Guadalupe)  2  miles  east  of  Lockhart  Austin  and 
and  San  Marcos  topographic  maps. 
►bt  Cbeek. — Coke  and  Tom  Green  counties;  small  stream  rising  In  southern 
imrt  of  Coke  County  and  flowing  southward  20  miles  into  North  Concho 
River    (tributary  to  Concho  River  and  thus  to  the  Colorado)   10  miles 
nortliwest  of  San  Angelo  in  northern  part  of  Tom  Green  County.    Hayrick 
topographic  map. 
»BY  Cheek. — Coke  County;   rises  east   of  Hayrick   in   northeastern   part  of 
county ;  flows  4  miles  into  Klckapoo  Creek  and  thus  to  the  Colorado ;  inter- 
mittent.    Hayrick  topographic  map. 
Dby  Creek. — Concho  County;  an  intermittent  stream  west  of  Paint  Rock  in 
the  northwestern  part  of  county;  flows  16  miles  Into  Concho  River  (tribu- 
tary to  the  Colorado).    Hayrick  and  San  Angelo  topographic  maps. 
Dby  Ckeek. — ^Travis  and  Bastrop   counties;   in   eastern  part  of  Travis  and 
western  part  of  Bastrop  County ;  small  tributary  through  Wilbarger  Creek 
to  Colorado  River;  length,  5  miles.    Bastrop  topographic  map. 
Det  Creek. — ^Travis  and  Bastrop  (bounties ;  rises  near  Creedmoor  In  the  south- 
western   part  of  Travis  CJounty;   flows   northeastward   through  Bastrop 
County  into  Colorado  River;  length,  18  miles.    Austin  and  Bastrop  topo- 
graphic maps. 
Dry  Creek. — Caldwell  County ;  rises  2  miles  south  of  Miers ;  flows  southwest- 
erly 9  miles  into  Plum  Creek  (tributary  through  San  Marcos  River  to  the 
Guadalupe)  2  miles  east  of  Cibolo  in  northeastern  part  of  county.     San 
Marcos  topographic  map. 
Dbt  Creek. — Edwards  County;  a  small  intermittent  tributary  to  East  Nueces 
River,  and  thus  to  Nueces  River  in  the  southeastern  part  of  the  county 
about  IJ  miles  north  of  Barksdale;  length,  5  miles.     Nueces  topographic 
map. 
Dry  C^eek. — Fisher  Ounty;  an  intermittent  stream  flowing  northeasterly  7 
miles  into  (ilear  Fork  of  Brazos  River  (which  discharges  into  the  Brazos) 
1|  miles  southeast  of  Newman.    Roby  topographic  map. 
Dby  Creek. — Hopkins  and  Wood  Counties;  rises  about  2  miles  southeast  of 
Carrolls  Prairie  in  Hopkins  County;  flows  southerly  20  miles  Into  Lake 
Fork  of  Sabine  River  (tributary  to  Sabine  River)  about  2  miles  south  of 
Quitman  in  Wood  County. 
1>1Y  Creek. — Irion  (bounty ;  small  intermittent  stream  in  northern  part  of  the 
county  flowing  southeasterly  about  13  miles  into  Middle  Concho  River 
(tributary  to  South  Concho  River  and  thus  through  the  Concho  to  Colo- 
rado Elver),  4i  miles  southwest  of  Arden.    Sherwood  topographic  map. 
^^  CREEK.^^Llano  County;  an  intermittent  stream  4  miles  long  flowing  into 
Llano  River  and  thus  to  the  CJolorado  west  of  Kingsland  in  the  southeast- 
ern part  of  the  county.    Llano  and  Burnet  topographic  maps. 
^^»Y  CittacK. — McLennan  County ;  a  small  stream  flowing  easterly  6  miles  into 
^uU  Hide  Creek  (tributary  to  Brazos  River)  south  of  Rosenthal  in  south- 
ern part  of  county.    Temple  topographic  map. 
r»KY  Ckeek. — ^McLennan  and  Hill  counties ;  rises  at  Tyson  in  southern  part  of 
Hill  County;  flows  southward  8  miles  into  Aquilla  Creek   (tributary  to 
Brazos  River^  1  mile  east  of  Gholson;  intermittent  .  Waco  topographic 
map. 
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I)BY  Cb££K. — Uvalile  Oiimly ;  small  lutenuitttMit  streaai  rlsUi^  in  tbe 

western  part  »t  county  soutlm-e^t  •€  Montell  and  flowing  ino  EUwt  Kiwoes 
Iliver.    Nueces  topographic  map* 

I>BY  Cbkek. — Bchleicber  and  Tom  Qreen  countifift;  rkses  in  Bartbera  part  tf 
Schleicber  County ;  flows  northwesterly  11  miles  into  Soutk  Concha  RiTer» 
5  miles  south  of  Ghrlstoval ;  intermittent    San  Angelo  topogrsptdc  map. 

Dry  Creek. — Parker  County ;  rises  3  miles  northwest  of  Pelster  ia  northwestem 
part  of  couDt>';  flows  southwesterly  14  miles  into  Rock  Creek  (tribaUry 
to  Brazos  River)  3^  miles  northwest  of  MiUsap.  WeatherforcL  and  Palo 
Pinto  topographic  maps.. 

Dry  C/Bkek. — Young  County ;  rises  6  miles  east  of  Graham ;  flows  southwesterlj 
8  miles  into  Salt  Creek  (tributary  to  Brazos  Riyer)  near  luouth  of  Salt 
Creek  in  soutliern  part  of  county. 

I>RY  Creek. — Van  ZancU  and  Smith  counties;  rises* In  eastern  part  of  Van  ZsidiU 
County ;  flows  northeasterly  12  miles  into  Sabine  lUvcr  (and  tims  to  the 
Gulf  of  Mexico)  in  the  extreme  northwestern  part  of  Smith  County  near 
Silver  Lake. 

Dry  Draw. — Edwards  County ;  an  intermittent  tributary  to  South  I^laoo  River 
(tlieiK*e  to  the  Colorado  through  Llano  River)  northwest  of  Harris  ia 
northern  part  of  county ;  length,  23  miles.    Rock  Springs  topographic  map. 

I>RY  Fork  of  Graces  Creek. — Gregg  County ;  small  stream  flowing  into  Graces 
Creek  (tributary  to  Sabine  River)  about  IJ  miles  west  of  Lonjo-'i^v- 

I>RY  Gully. — Harris  County;  rises  in  northwestern  part  of  county  li  miles 
northeast  of  Louetta  ;  flows  southeasterly-  3  miles  into  Cypress  Creek ;  inter- 
mittent.   Louetta  topographic  map. 

Dry  Rrx. — Gonzales  County ;  a  small  intermittent  stream  in  northern  part  of 
county;  flows  into  Sandy  Fork  of  Peach  Creek^  thence  to  Peaeb.  Cre^k 
(tributary  to  Guadalupe  River).    Flatonia  topographic  map. 

Dry  Valley. — Montague  County ;  rises  near  New  Hope  School ;  flows  southerb' 
7  niUes;  Joins  Mallard  Creek  (tritwtary  to  Denton  Creek,  then  tlirough 
Elm  Fork  of  Trinity  River  to  the  Trinity)  1  mile  southeast  of  Dry  Valler 
School;  intermittent    Montague  topographic  map. 

I>RY  Blanket  Creek. — Brown  and  Comanche  counties;  a  stream  11  miles  Iod^ 
connecting  with  Blanket  Creek  (tributary  through  Pecan  Bayou  te  the 
Colorado)  2  miles  northeast  of  Zephyr  in  soutlieastem  part  of  B£0>^'n 
Countj\    Brownwood  topographic  map. 

Dry  Brushy  Creek. — Williamson  County ;  rises  south  of  Leander  in  southwest- 
ern part  of  county;  flows  southeasterly  Into  Brushy  Creek  (tributary  to 
San  Gabriel  River  and  thus  through  Little  River  to  tlie  Brazos)  4  miles 
northwest  of  Round  Rock.    Georgetown  topographic  map. 

Dry  Brushy  Creek. — Williamson  County ;  rises  near  corner  of  Tra\is»  Bastrop, 
and  Williamson  counties;  flows  northeasterly  11  miles  into  Boggj-  Creek 
(tributary  to  San  Gabriel  River  tlu'ough  Brushy  Creek,  and  thus  through 
Little  River  to  the  Brazos)  southeast  of  Taylor.  Austin  and  Georgeto\A'n 
topographic  maps. 

Dry  California  Creek. — ^Jones  and  Fisher  counties;  an  intermittent  stream 
rising  2  miles  southeast  of  Taopl  in  eastem  i>art  of  Fisher  County  an<l 
flowing  northeastward  13  miles  to  a  point  7  miles  north  of  Nelnda  in  nortU- 
westem  part  of  Jones  County  where  it  enters  Calif omhi  Creek  and  thus 
through  Clear  Fork  of  Brazos  River  to  the  Brazos^    RtUiy  topographic  map. 

Dby  Comal  Creek. — Comal  County;  headwater  stream  uniting  with  Comal 
River  (tributary  to  Guadalupe  River)  in  New  Braunfels  in  soutlieastera 
part  of  county ;  intermittent.  , 
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r>KT  OrpREss  Creek. — Wood,  Fmnklin,  and  Camp  counties;  rises  in  southeast- 
ern part  of  Wood  County;  flows  northeasterly  13  miles  into  Big  Cypress 
Creek    (tributary  to  Caddo  Lake,  which  discharges  into  the  Mississippi 
throui;h  Ked  River)  at  the  northwestern  boundary  of  Camp  County. 
Dry  I>e\ils  River. — Val  Verde  County ;  rises  in  eastern  part  of  county ;  flows 
southwesterly  about  10  miles  into  Devils  River  (tributary  to  Rio  Grande)  ; 
intermittent. 
Drt  Ditck  Creek. — Kent  County;  a  southeasterly  flowing  stream  joining  Salt 
Fork   of  Brazos  River    (tributary  to  the  Brazos)   7  miles  southwest  of 
Jayton ;  length,  7  miles. 
Drt  Eljx  Cbeek. — Cooke  County ;  rises  about  4  miles  southwest  of  Marysville 
In  western  part  of  county ;  flows  southeasterly  12  miles  into  Elm  Fork  of 
Trinity  River  (tributary  to  the  Trinity)  about  2  miles  southwest  of  Lind- 
say.    Gainesville  topographic  map. 
Dry  Fork  of  Armstrong  Creek. — Erath  County;  a  small  intermittent  stream 
flowing  southward  4  miles  Into  Armstrong  Creek  (tributary  through  Leon 
River  to  Little  River  and  thus  to  the  Brazos)  west  of  Linglevllle  In  western 
part  of  county.    St^lienville  topographic  map. 
I>iiY   FoBK. — Gonzales  Ounty;  small  intermittent  stream  flowing  into  Smith 
Creeli    (tributary  to  San  Marcos  River)  3  miles  northwest  of  Qonzales. 
Flatonia  topographic  map. 
Pry  Frio  River. — Uvalde  County;  intermittent  stream;  rises  near  Uvalde-Reol 
county  line;  flows  southeastward  25  miles  to  its  junction  with  Frio  River 
(tributary   to  Nueces   River)    obe   mile   southwest   of  Knippa.     Uvalde 
to{K>sraphic  map. 
Dry  Hollow  Creek. — Gllle«q?ie  County ;  rises  in  eastern  part  of  county ;  flows 
3  mil€^  parallel  to  eastern  county  line  Into  North  Grape  Creek  and  thus 
to  the  Pedernales  and  Colorado  rivers.     Fredericksburg  topographic  map. 
Dry  LipAN  Creek. — Tom  Green  County ;  an  intermittent  stream ;  rises  east  of 
San    Angelo   in   northeastern   part   of   county;    flows   into   Lipan   Creek 
(tributary  to  Concho  River  and  thus  to  the  Colorado) ;  length,  20  miles. 
San  Angelo  topographic  map. 
Dry    Sycamore  CRiacK. — Edwards  and   Kinney   counties;   small   intermittent 
tributary  to  Sycamore  Creek  (thence  to  Nueces  River  tlirough  Silver  Lake 
and  West  Nueces  River)  in  southern  part  of  Edwards  and  northeastern 
part  of  Kinney  County;  flows  southerly  12  miles.     Nueces  topographic 
map. 
DuBBs  Lake. — ^Donley  County;  about  2}  miles  northwest  of  Clarendon;  outlet, 
when  overflowing.  Kelley  Creek    (tributary  to  Salt  Fork  of  Red  River, 
and  thus  through  Prairie  Dog  Town  Fork  of  the  Red  to  Red  River,  thence 
to  the  Missisrtppi) ;  area,  about  one-lialf  square  mile. 
Duck  Creek. — CJlay  County;  a  stream  91  miles  long  flowing  southerly  to  a 
point  in  the  western  part  of  county,  where  it  enters  littie  Wichita  River 
(tributary  to  Red  River,   which  discharges   into  the  Mississippi). 
Duck  Creek.— Cooke  and  Denton  counties ;  rises  about  5  miles  west  of  Valley 
View  in  Cooke  County:  flows  southerly  14  miles  into  CHear  Creek  (tribu- 
tary to  Elm  Fork  of  Trinity  River,  thence  to  the  Trinity)  about  11  miles 
south  of  Ruling  in  northern  part  of  Denton  County.     Gainesville  topo- 
graphic map, 
t>tTCK  Creek. — Concho  County ;  rises  southeast  of  Paint  Rock  in  northeastern 
part  of  cbunty;  flows  20  miles  into  CV)ncho  River  (tributary  to  the  Colo- 
rado).   Ballinger  and  Eden  topographic  maps. 
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VvcK  Cbeek. — Dallas  ami  Kaafman  counties;  rises  about  2  miles  nortiieftSt 
of  Richardson  in  northern  part  of  Dallas  County;  flows  southeasterly  18 
miles  into  East  Fork  of  Trinity  River  approximately  3  miles  above  the 
Texas  Padflc  Railway  crossing  in  northwestern  comer  of  Kaufman  County. 
I>al1as  and  Barnes  Bridge  topographic  maps. 

Duck  Cbeks. — Kent  and  Dickens  counties;  rises  6  miles  nortliwest  of 
Dickens  In  southwestert  part  of  Dickens  County;  flows  southeasterly  40 
miles  into  Salt  Fork  of  Brazos  River  (tributary  to  the  Brazos)  6  miles 
northeast  of  Clairemont  in  central  part  of  Kent  County. 

Duck  Cbeek. — Grayson  County ;  rises  in  northern  part  of  the  town  of  I>eiilflon ; 
flows  northerly  3  miles  into  Red  River;  intermittent  Denison  tc^w- 
graphic  map. 

Duck  Cbeek. — Limestone  and  Robertson  counties ;  rises  near  Kosse  in  soutbem 
part  of  Limestone  County;  flows  southeasterly  25  miles  into  Navasota 
River  (tributary  to  Brazos  River)  southeast  of  lake  in  eastern  part  of 
Robertson  County. 

Drr-K  Cbeek. — Smith  County;  flows  northeasterly  9  miles  Into  Sabine  River 
about  2  miles  east  of  point  where  International  Great  Northern  Bail- 
road  croHses  Sabine  River  In  northwestern  part  of  county. 

Duck  Cbeek. — Van  Zandt  and  Hunt  counties;  rises  in  northwest  comer  of 
Tan  Zandt  County;  flows  northerly  3  miles  into  South  Fork  of  Sabine 
River  (tlience  to  Sabine  River)  in  southeastern  part  of  Hunt  County. 

DuDixT  Cbeek. — Roberts  Comnty;  rises  14  miles  west  of  Miami;  flows  north- 
erly 20  miles  into  Canadian  River  (tributary  to  Arkansas  River  and  thus 
to  the  Mississippi)  26  miles  northwest  of  Miami  in  northern  part  of  county. 

Dudleys  CBE£K.~HaskeU  County ;  a  stream  flowing  southeastward  7  miles  into 
Pnint  Creek  (which  discharges  Into  California  Creek  and  thus  through 
Clear  Fork  of  Brazos  River  to  the  Brazos)   in  southern  part  of  county. 

DuFFAU  Cbeek. — Bosque  and  Erath  counties;  rises  about  3  miles  northwest  of 
.Tohnsville;  flows  southeasterly  20  miles  into  Bosque  River  (tributary  to 
Brazos  River)  a  mile  southwest  of  Iredell  in  western  part  of  Bosque 
County.     Stephenvllle,  Granbury,   and  Meridian  topographic   maps. 

DuFFORD  Cbeek. — Harrison  County ;  in  southwestern  part  of  county ;  flows 
southeasterly  11  miles  into  Sabine  River. 

DuGAN  Creek. — Wilbarger  County;  rises  In  northern  part;  flows  northeasterly 
7  miles  into  Pease  River  (tributary  through  Red  River  to  the  Mississippi) 
about  1^  miles  northeast  of  Kingola. 

Dugout  Draw. — Brewster  County;  rises  5  miles  northwest  of  Boquillas;  Joins 
Tomillo  Creek  (tributary  to  Rio  Grande)  1  mile  north  of  Boquillas.  Chisos 
Mountains  topographic  map. 

Duncan  Cbeek. — Comanche  County;  rises  3  miles  northwest  of  the  town  of 
Comanche  is  central  part  of  county ;  flows  northeasterly  10  miles  Into  Cop- 
peras Creek  (which  discharges  into  the  Leon  and  thus  through  Little  River 
to  the  Brazos)  7  miles  northeast  of  Comanche.  Brown  wood  topographic 
map. 

Duncan  Cbeek. — Fannin  CJounty ;  rises  in  northeastern  part  of  county ;  flows 
\  southeastward  3i  miles  into  Bois  d*Arc  Creek  (tributary  to  Red  River  and 
Uius  to  the  Mississippi). 

Dunn  Creek. — Hunt  County;  small  stream  flowing  into  Cowleach  Pork  of 
Sabine  River  (thence  to  Sabine  River  through  Caddo  Fork  of  Sabine 
River)  in  southeastern  part  of  county. 

DuRAZNo  Bayou. — Nacogdoches  County;  flows  southwesterly  5  miles  into 
'Angelina  River  (tributary  to  Neches  River)  in  the  southeastern  part  of 
t  county. 
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HVx'TtAZNo  Cbeek. — Angelina  County;   rises  in  northern  part  of  county;  flows 

rM)rtheasterly  8  miles  into  Angelina  River  (tributary  to  the  Neehes). 
I>XTeH  Branch. — Tarrant  County;  small  stream  flowing  into  Clear  Fork  of 
Trinity  River  (tributary  to  West  Fork  of  the  Trinity  and  thus  to  Trinity 
River)  south  of  Ben  Brook  In  southwestern  part  of  county.    Weatlierford 
and   Fort  Worth   topographic  maps. 
r>xrrcHMAN  Branch. — King  County;  rises  in  eastern  part;  flows  northerly  4 
miles  into  South  Wichita  River,  thence  to  Wichita  River  and  thus  through 
Red  River  to  the  Mississippi. 
I>\rrcHMAx  Creek. — Motley  County ;  rises  about  1  mile  east  of  Lyman  in  south- 
western part  of  county;  flows  southeastward  6  miles  into  Walnut  Creek 
(tributary  to  South  Pease  River  and  thus  through  Middle  Pease  to  Pease 
River,  thence  through  Red  River  to  the  Mississippi). 
I>tTXY8  Creek. — Fayette  County;  trlbutai^y  to  CJolorado  River  in  southeastern 

part  of  county;  length,  7  miles. 
L>YE  Creek. — Montague  County ;  rises  near  Blue  Mound ;  flows  southeasterly  7 
miles  into  Clear  Creek  (tributary  to  Elm  Fork  of  Trinity  River  and  thus 
to  the  Trinity )  one-half  mile  west  of  Gladys  in  southeastern  part  of  county. 
Montague  topographic  map. 
I-lAGrjc  Creek. — Coryell  County;  a  small  intermittent  stream  in  northern  part 
of  county  flowing  southeasterly  7  miles  into  Leon  River  (tributary  through 
I^ittle  River  to  the  Brazos)    5  miles  south  of  Jonesborough.     Meridian 
topographic  Map. 
Kagle  Creek. — Nolan  County;  rises  west  of  Blackwell  in  southern  part  of 
county;  flows  12  miles  into  Oak  Creek  and  thus  to  the  Colorado.    Sweet- 
water topographic  map. 
Eagle  Creek. — Palo  Pinto  County ;  rises  4  miles  east  of  Metcalf  Gap  in  central 
part  of  county ;  flows  northerly  11  miles  into  Brazos  River  IJ  miles  west  of 
Kyle   Mountain    and    4^    miles    northwest    of    Palo    Pinto.      Palo    Pinto 
topographic  Map. 
Kagle  Creek. — Wilson  County;  rises  north  of  Saspamco  in  Western  part  of 
county;  empties  into  Calaveras  Creek  (tributary  to  San  Antonio  River  and 
thus  to  the  Guadalupe). 
EAGI.E  Hollow. — Donley  County ;  rises  in  east  central  part ;  takes  northeast- 
ward course  3i  miles  into  Salt   Fork  of  Re<l   River    (tributary  through 
Prairie  Dog  Town  Fork  of  the  Red  to  Red  River  and  thus  to  the  Missis- 
sippi). 
East  Branch. — Fayette  County;  small  intermittent  tributary  to  Cetlar  Creek 
thence    to    Colorado    River    in    northwestern    part    of   county.     Flatonla 
topographic  map. 
East  Creek. — Walker  County ;  small  stream  In  southern  part  of  county ;  flows 
southwesterly  10  miles  into  West  San  Jacinto  River,  thence  to  San  Jacinto 
River,  Galveston  Bay  and  Gulf  of  Mexico. 
East  Creek. — Franklin  County ;  small  stream  In  northwestern  part  of  county ; 
flows  southeasterly  5  miles  into  Whlteoak  Bayou   (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Mississippi). 
East  Alamosa  Creek. — Oldham  County;  rises  7  miles  north  of  Vega;  flows 
northerly  13  miles  to  its  union  with  Middle  Alamosa  Creek    (tributary 
through  the  Canadian  to  Arkansas  River  and  thus  to  the  Mississippi)  4 
miles  west  of  Cheyenne,  in  northeastern  part  of  county ;  intermittent. 
East  Bay  Bayou. — Chambers  County ;  tidal   stream  in  southeastem  part  of 
county  formed  by  union  of  Elm  and  Mud  bayous;  flows  southwesterly  into 
East  Galveston  Bay  and  thence  to  Gulf  of  Mexico. 
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KxHT  Bbxkxap  Creek. — MontuKUf  County ;  rises  about  G  iuiK»s  east  of  Stooe- 
burjr  In  western  piirt  of  couutj* ;  flows  northwesterly  11  miles  Into  Belknap 
Creek  (tributary  to  He*l  River  ami  thus  to  tl^e  MLs;slsslppl)  3  miles  soatb- 
weHt  of  BelcherviUe.    Montague  topoRruphle  map. 

EAbT  BiTTEB  Ceeek.— Douley  and  Hall  counties;  rises  in  soothem  part  of 
Donley  County;  flows  southwesterly  6i  miles  into  Bitter  Creek  (tributary 
to  Mulberry  Creek,  thence  through  Prarle  Dog  Town  Fork  of  Red  Rlrer 
to  the  Red  and  thus  to  Mississippi)  In  northwestern  part  of  Hall  County. 

East  Bobque  Riveb. — Bosque  and  Erath  counties;  rises  near  Flag  Creek  0«p  in 
southeastern  corner  of  Erath  County;  flows  southeasterly  15  miles  iota 
Bosque  River  (tributary  to  the  Brazos)  about  2  miles  south  of  Pilot 
Knob  in  the  western  part  of  Bosque  County.  MeritUan  and  Granbury  topo- 
graphic maps. 

East  Bi-ffalo  Cbeek. — Johnson  County ;  rises  21  miles  southeast  of  Joshua  ; 
flows  southerly  0  miles  to  a  point  1  mile  south  of  Cleburne,  where  it  unites 
with  West  Buffalo  Creek  and  passes  to  the  Brazos  through  BufiEalo  Creels 
and  Xolands  River.    Clebui'ne  topographic  map. 

East  Buffalo  (>bkek. — Lipscomb  County;  rises  11  miles  S4iuthwest  of  Llp?*- 
c'omb;  flows  northerly  8  miles  Into  Wolf  Creek  (tributary  to  North  Fork  ot 
(Canadian  River  aud  thus  through  the  Canadian  and  Arkam«is  to  MLs- 
8lHsli)pl  River)  6  miles  west  of  Lli^scomb  in  western  part  of  county. 

East  Bbisiiy  Cbeek. — Delta  County;  rises  5  miles  east  of  Cooper;  flows  SQuth- 
easterly  5  miles  to  Its  junction  with  West  Brushy  Creek  to  form  Brushy 
Creek  (tributary  to  South  Sulphur  River  and  thus  through  Sulphur  Uiver 
and  the  Red  to  Mississippi  River). 

East  China  Cbeek. — Fisher  County;  an  intermittent  stream  in  southeastern 
I>art  of  county;  flows  northeasterly  5  miles  into  China  Creek  (tributary  to 
Clear  Fork  of  Brazos  River  and  thus  to  the  Brazos)  west  of  Newman. 
Roby  topographic  map. 

East  Coppebas  Cbeek. — Kimble  County ;  a  small  strt»am  4  miles  in  length  in  the 
northwestern  part  of  county  flowing  through  Coi>peras  Creek  into  North 
Llano  River  and  tlius  through  the  Llano  to  Colorado  River.  Fort  McKavett 
toi)ographic  map. 

East  Cottonwood  Cueek. — Fisher  County;  an  Intermittent  stream  flowing 
northerly  9  miles  Into  Cottonwood  Creek  (tributary  through  Clear  Fork  of 
Brazos  River  to  the  Brazos)  southwest  of  Roby.     Roby  topographic  map. 

East  Fobk  of  Tbinity  Riveb  (Bois  d'Abc  Riveb). — Grayson,  Collin,  Rockwall. 
Dallas,  and  Kaufman  counties ;  rises  about  2  miles  west  of  Howe  in  Gray- 
son County;  flows  southerly  78  miles  into  Trinity  River  about  2  miles 
above  the  crossing  of  the  Texas  Midland  Railway  In  southwestern  part  of 
Kaufman  County.  Dallas,  Barnes  Bridge,  and  Rockwall  topographic 
maps. 

East  Gbindstone  Cbeek. — Parker  County;  rises  2  miles  southwest  of  Lambert 
in  western  part  of  county;  flows  southerly  8  miles  into  Grindstone  Creek 
(tributary  to  Brazos  River)  2  miles  southwest  of  Brock.  AVeatherfoni 
topographic  map. 

East  Jones  Cbeek.— Montague  County;  a  stream  flowing  into  Jones  Creek 
(tributary  to  Big  Sandy  Creek,  thence  through  West  Fork  of  Trinity 
River  to  the  Trinity)  south  of  the  town  of  Bowie  In  southwestern  part  of 
county;  intermittent.    Montague  topographic  map. 

East  Kickapoo  Cbeek. — Concho  County ;  a  stream  flowing  to  the  south  of  Paint 
Rock  In  the  westem  part  of  county  to  Its  junction  with  Kickapoo  Oeek 
(tributary  to  Concho  River  aud  thus  to  the  Odorado)  ;  length.  13  miles. 
Eden  topographic  map. 
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East  Kickapoo  Crefk. — Uunuels  County;  rises  to  the  northwest  of  Maverick 
In  western  part  of  Runnels  County ;  fiows  Into  Kickai>oo  Creek  (tributary 
to  Colorado  River)  ;  length,  7  miles.     Hayrick  topograpliic  map. 
East  Little  Postoak  Creek. — Archer  County ;  rises  in  eastern  part  of  county ; 
flows  northerly  6i  miles  to  its  junction  with  West  Little  Postoak  Creek  to 
form  Little  Postoak  Creek  (tributary  to  Postoak  Creek  and  thus  through 
Little  Wichita  and  Red  Rivers  to  the  Mississippi),  about  11  miles  northeast 
of  Archer  City. 
East  Mountain  Creek. — Cooke  County ;  an  Intermittent  stream  5  miles  long 
flowing  northerly  into  Mountain  Creek  (tributary  to  Red  River  and  thus 
to   the  Mississippi)    in   northwestern   part   of   county.    Gainesville   topo- 
graphic map. 
East  Navidad  River. — Fayette  County;  rises  near  Black  Jack  Springs  near 
central  part  of  county ;  flows  southerly  13  miles  Into  Navidad  River  ( tribu- 
tary to  Lavaca  River,  and  tlience  to  Gulf  of  Mexico  through  Matagorda 
Bay)  3  miles  southeast  of  Schulenburg. 
East  Poob  Hollow. — Schleicher  County ;  an  intermittent  stream  11  miles  long 
flowing  through  tlie  eastern  part  of  county,  northwest  of  Fort  McKavett,  to 
its  Junction  with  Poor  Hollow  and  thus  through  Poor  Valley  and  North 
Valley  to  the  San  Saba  (tributary  to  Colorado  River).     Fort  McKavett  and 
San  Angelo  topographic  maps. 
East  Prairie  Branch. — Montague  County;  joins  Prairie  Branch    (tributary 
through  Big  Sandy  Creek  to  West  Fork  of  Trinity  River,  and  thus  to  the 
Trinity)  west  of  Bowie,  in  tlie  southwestern  part  of  county;  intermittent. 
Montague  topographic  map. 
East  Salt  Creek. — Collingsworth  and  Childress  counties;  rises  about  1  mile 
north  of  south  boundary  of  Collingsworth  County;  flows  southeastward 
11  miles  into  Salt  Creek   (tributary  to  Prairie  Dog  Town  Fork  of  Re<l 
River  and  thus  through  Red  River  to  the  Mississippi),  in  northern  part  of 
Childress  County. 
East  Sakches  Creek. — Parker  CJounty;  rises  1  mile  south  of  Weatherford,  In 
central  part  of  coimty;  flows  southerly  7  miles  Into  Sanches  Creek  (tribu- 
tary to  Brazos  River)  a  mile  north  of  Balch.    Weatherford  topographic 
map. 
East  San  Jacinto  River. — Walker,  San  Jacinto,   Liberty,  Montgomery,  and 
Harris  counties;   rises  In  southwestern   part  of  Walker  County;   flows 
southeasterly,  southerly,  and  southwesterly  3  miles  through  Walker  County, 
22  miles  tlirough  San  Jacinto,  13  miles  through  Liberty  County,  8  miles 
through  Montgomery  CJounty.  then  4  miles  through  Harris  County   into 
San  Jacinto  River  (tributary  to  Galveston  Bay  and  Gulf  of  Mexico). 
East  Shawnee  Creek. — Rusk  County;  rises  In  southeastern  part  of  county; 
flows  southwesterly,  then  westerly  into  Angelina  River  (tributary  to  Neches 
River),  In  the  southwestern  corner  of  county;  length,  22  miles. 
Ecurro  Creek. — Guadalupe,  Wilson,  and  Karnes  counties;  rises  in  southern 
part  of  Guadalupe  County ;  flows  southeasterly  8  miles  through  Guadalupe 
County,  18  miles  through  Wilson  County,  then  25  miles  through  Karnes 
County,  where  it  Joins  San  Antonio  River  (trlbutarj   to  the  Guadalupe) 
near  the  town  of  Runge,  In  eastern  part  of  Karnes  CJounty. 
Edd  Creek- — Bowie  County;  rises  3  miles  southeast  of  Dalby  Springs;  flows 
easterly  4  miles  into  Bassett  Creek  (tributary  to  Sulphur  River  and  thus 
through  Red  River  to  the  Mlstissippi)  about  1}  miles  northwest  of  Bas- 
sett, in  southwestern  part  of  county. 
Ednas  Creek. — Baylor  Count,v ;  an  eastward-flowing  stream  5  miles  long  Join- 
ing Brazos  River  5  miles  west  of  Seymour,  In  w^estern  part  of  county. 
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Edwards  Branch. — Stephens  County ;  n  sinnl)  stream  flowing  southeasterly  4 
miles  into  Hubburd  Creek  (tributary  to  Gonzales  Creek,  thence  through 
Clear  Fork  of  Brazos  River  to  the  Brazos) ,  In  northwestern  part  of  county. 
Albany  topogi*aphic  map. 

Edwabds  Creek. — Polk  and  Liberty  counties;  Joins  Menard  Creek  (tributary 
to  Trinity  River)  in  northern  part  of  Liberty  County  near  Polk-Liberty 
county  line. 

KiGHTMiLE  Creek. — Harrison  C!ounty;  rises  about  3  miles  northeast  of  Mar- 
shall; flows  southerly  19  miles  into  Sabine  River  at  the  intersection  of 
the  Harrison-Panola  county  line. 

Elba  Creek. — Grayson  County;  rises  about  6  miles  west  of  Sherman,  in  cen- 
tral part  of  county ;  flows  northwesterly  7  miles  into  Beaver  Creek  ( tribu- 
tary to  Mineral  Creek,  thence  to  Red  River  and  thus  to  the  Missiasii^i) 
about  3  miles  east  of  Sadler.    Denison  topographic  map. 

Elbow  Lake. — Bowie  County;  about  5^  miles  southeast  of  Maud  in  southern 
part  of  county;  outlet,  Sulphur  River  (tributary  to  Red  River  and  thus 
to  the  Mississippi)  ;  formerly  a  channel  of  Sulphur  River.  New  Boston 
topogrnphic  map. 

Elizabeth  Creek. — ^Tarrant  and  Denton  counties;  rises  near  Blue  Mound  In 
northwestern  part  of  Tarrant  County;  flows  northeasterly  10  miles  into 
I>nton  Creek  (tributary  to  Elm  Fork  of  Trinity  River  and  thus  to  the 
Trinity)  about  2  miles  north  of  Roanoke  in  southwestern  part  of  E>enton 
County. 

Elkhart  Creek. — Anderson  and  Houston  counties;  rises  near  the  Houston- 
Anderson  County  line  in  Anderson  Ounty;  flows  southwesterly  16  miles 
Into  Trinity  River  in  northwestern  part  of  Houston  CJounty. 

Eluott  Canyon  Creek. — Motley  County;  small  stream  in  southeastern  part 
of  county  flowing  into  South  Pease  River  (tributary  through  Middle 
Pease  River  and  thus  through  Red  River  to  the  Mississippi). 

Elliott  Creek. — Lampasas  County ;  a  stream  10  miles  long  in  western  part  of 
the  county;  flows  into  Colorado  River.    San  Saba  topographic  map. 

Elliott  Creek. — Bowie  County;  rises  about  2  miles  south  of  Hooks;  flows 
southeasterly  15  miles  into  Sulphur  River  (tributary  to  Red  River  and 
thus  to  the  Mississippi)  about  5  miles  west  of  Draper  In  southeastern  part 
of  county.    New  Boston  and  Texarkana  topographic  maps. 

Elliott  Creek. — Cass  County ;  rises  about  3  miles  northeast  of  Marietta  in 
northwestern  part  of  county ;  flows  northwesterly  Bl  miles  into  Mill  Creek 
(tributary  to  Sulphur  River  and  thus  through  Red  River  to  the  Missis- 
sippi).   Daingerfleld  topographic  map. 

Ellison  Branch. — Eastland  County ;  rises  2  miles  northeast  of  Gorman ;  flows 
northeasterly  4  miles  into  Leon  River  (tributary  to  the  Brazos  through 
Little  River).    Eastland  topographic  map. 

Elm  Bayou. — Chambers  CJounty;  a  tidal  stream  rising  in  southeastern  part 
of  county;  flows  southerly  9  miles  to  its  Junction  with  Mud  Bayou  (trib- 
utary to  East  Bay  Bayou  and  thus  to  East  Galveston  Bay  thence  to  Gulf 
of  Mexico). 

Elm  Branch. — Palo  Pinto  County;  rises  near  Erath-Palo  Pinto  County  line; 
flows  northeasterly  4  miles  into  Buck  Creek  (tributary  to  5^1o  Pinto  Oeek 
and  thus  to  Brazos  River)  2  miles  northeast  of  Jacobs  Wells.  Palo 
Pinto  topographic  map. 

Elm  or  Chiquihuitilla  Creek. — Atascosa  County ;  small  tributary  of  Atascosa 
River  (thence  to  Frio  and  Nueces  rivers)  in  the  southeastern  part  of  the 
county ;  flows  southwesterly ;  length,  12  miles. 
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diLM.  Creek.^ — Atnscosa  County;  a  small  tributary  to  Sesteadero  Creek  (thence 
to  Nueces  Kiver  through  Atascosa  and  Frio  rivers)  in  the  northwestern 
part  of  county ;  flows  northeastward  3  miles. 

E^LM  Cbeek. — Bastrop  County;  small  intermittent  stream  in  western  part  of 
county ;  flows  northwesterly  7  miles  to  its  junction  with  Walnut  Creek 
(tributarj^  to  Colorado  River)  2  miles  northwest  of  Old  Redrock.  Flatonia 
topographic  map. 

IilLM  Cbeek. — Bee  County;  small  tributary  to  Aransas  River  (thence  to 
<^opano  Bay  and  Gulf  of  Mexico)  in  the  southwestern  part  of  county; 
ll«»ws  easterly  7  miles. 

Elm  Cbeek. — Bexar  County;  flows  easterly  13  miles  into  Medina  River  (trib- 
utary to  San  Antonio  River  and  thus  to  the  Guatlalupe)  in  southwestern 
part  of  county.    San  Antonio  topographic  map. 

CIlm:  Creek. — Brown  Ounty;  a  small  stream  flowing  south  of  Byrds  store  In 
nor  til  western  part  of  county ;  tributary  through  Pecan  Bayou  to  (.'olorado 
River;  length,  7  miles.     Coleman  topographic  map. 

Klm  (^reek. — Brown  County;  small  stream  northwest  of  Clio  In  the  northern 
part  of  the  county  ;  flows  northwestward  6  miles  into  Hog  Creek  ( tributary 
to  Pecan  Bayon  and  thus  to  the  Colorado).    Brown  wood  topographic  map. 

Klm  Cbeek. — Caldwell  and  Hays  counties;  rises  3  miles  south  of  Creedmoor 
in  southeastern  comer  of  Hays  County;  flows  4  miles  through  Hays 
County,  then  7  miles  through  Caldwell  County  to  its  junction  with  Plum 
Creek  (tributary  through  San  Marcos  River  to  the  Guadalupe)  3  miles 
north  of  Lockhart, 

K1.1C  Creek. — Collin  County;  rises  2  miles  north  of  Farmersville;  flows  south- 
westerly 12  miles  .into  Sister  Grove  Creek  (which  discharges  Into  Trinity 
River  through  the  East  Fork  of  the  Trinity)  about  2  miles  north  of  Clear 
Lake. 

Ki.M  Cbeek. — Oleman  County;  a  stream  flowing  to  the  southwest  of  Valera, 
in  the  southwestern  part  of  the  county,  into  Colorado  River;   lenj;rth,  20 
miles    Ballinger  topographic  map. 
Kx^M  Cbeek. — Duval  and  McMuUen  counties;  rises  in  northern  part  of  Duval 
County;   flows  northwestward   10  miles  through   Duval   County,   then  16 
miles  through  McMullen  County  into  Nueces  River. 
KLJkC    Creek. — Eastland   County ;   rises  li   miles  northeast   of  Rising  Star  in 
southern  part  of  county ;  flows  northeasterly  10  miles  into  Sabanna  River 
(tributary  through  I^on  and  Little  rivers  to  the  Brazos)  4  miles  southwest 
of  Jewell.    Eastland  topographic  map. 
Glm   Cbeek. — Ellis  County;  small  stream  flowing  into  South  Fork  of  Pecan 
Creek  (tributary  to  Pecan  and  Richland  creeks,  thence  to  Trinity  River) 
in  the  southwestern  part  of  the  county. 
Klm  Cbeek. — Fayette  County ;  southwest  of  Cistern  In  southwestern  part  of 
county;  intermittent  tributary  to  Peach  Creek  (thence  to  Guadalupe  River). 
Flatonia  topographic  map. 
Klm  Cbeek. — Hopkins  and  Rains  counties;  rises  about  4  miles  southeast  of 
Blackjack  Grove  in  Hopkins  CJounty;   flows  southeasterly   14  miles  into 
Lake  Fork  of  Sabine  River  (tributary  to  the  Sabine)  about  4  miles  north- 
east of  Emory  in  Rains  CJounty. 
E:lm  Cbeek. — Jones.  Nolan,  and  Taylor  counties ;  rises  1  mile  south  of  Dora  in 
eastern  part  of  Nolan  County ;  flows  northeasterly  60  miles,  passes  near 
Buffalo  Gap  and  Abilene,  into  Clear  Fork  of  Brazos  River  (tributary  to  the 
Brazos)   IJ  miles  north  of  Phantom  Hill  in  southeasteni  part  of  Jones 
County.     Sweetwater,  Abilene,  and  Anson  toiwgraphic  maps. 
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Elm  Creek. — ^Kinney  County;  rises  10  miles  northeast  of  Bracket!;  flows 
southwesterly  32  miles  into  Rio  Grande  and  thus  to  Gulf  of  Mexico;  in- 
termittent.   Brackett  topographic  map. 

Elm  Cbeek. — Kinney,  Maverick.  Za valla,  and  Dimmit  counties;  rises  in  the 
central  part  of  Kinney  County-  about  6  miles  northeast  of  Brackettrille 
at  an  approximate  elevation  of  1,500  feet  above  sea  level;  flows  south- 
easterly 24  miles  through  Kinney  County,  21  miles  through  northeastern 
IMirt  of  Maverick  County,  24  miles  through  the  southwestern  part  of 
Za  valla  Countj%  tlien  11  miles  tlirough  the  northwestern  part  of  Dimmit 
County  into  Nueces  River  in  the  nortliwestem  part  of  Dimmit  County, 
about  10  miles  north  of  Carrizo  Springs.    Brackett  topographic  map. 

Elm  Cbeek. — I^ee  County ;  rises  near  Hills  on  Houston  &  Texas  Central  Rail- 
road; flows  northeastward  8  miles  into  Third  Yegua  Creek  (tributary 
through  Second  Tegua  Creek  to  Zegua  Creek  and  thus  to  the  Brazos)  near 
Lincoln  on  Sun  Antonio  &  Aransas  Pass  Railway  in  central  part  of  county. 

Elm  Cbeek. — Mason  and  Llano  counties;  an  intermittent  stream  flowing  aioug 
the  boundary  of  J^Iason  and  Llano  counties  11  miles;  Joins  the  Llano 
(tributary  to  Colorado  River)  2  miles  east  of  Castell.  Mason  and  Llano 
topographic  maps. 

Elm  Ckeek. — McCuUoch  County;  a  stream  14  miles  long  rising  southeast  of 
I'ueblo  in  the  northern  part  of  the  county  and  flowing  into  CJolorado  Iliver. 
Brady  topographic  map. 

Elm  Creek. — McCulloch  County ;  rises  in  northwestern  part  of  county  6  mile:* 
northeast  of  Salt  Gap;  flows  northeasterly  9  miles  into  Colorado  Kiver; 
intermittent.     Eden  and  Brady  topographic  mai^s. 

Elm  Ceeek. — McLennan  County;  small  intermittent  stream  in  northern  part 
of  county  flowing  southerly  4  miles  into  Aquilla  Creek  (tributary  to 
Brazos  River)  southwest  of  Ross.    Waco  topographic  map. 

Elm  Creek. — McMullen  C3ounty;  a  small  tributarj^  to  Willow  Creek  (which 
discharges  into  Nueces  River  through  Frio  River)  in  the  northwestern  part 
of  county ;  length,  3  miles. 

Elm  Creek. — Menard  County;  a  small  stream  southeast  of  Menard  in  the 
eastern  part  of  county ;  flows  7  miles  into  San  Saba  River  and  thus  to  the 
Colorado. 

Elm  Creek. — Robertson  County ;  a  stream  1^  mUes  long  flowing  northwesterly 
into  Peach  Creek  (tributary  thi'ough  Campbells  Creek  to  Little  Brazos 
River  and  thus  to  the  Brazos)  south  of  Benchley. 

Elm  Creek. — Taylor  and  Runnels  counties;  rises  1  mile  south  of  Gulon  in  the 
southern  part  of  Taylor  County;  flows  southerly  4  miles  through  Taylor 
County,  then  28  miles  through  Runnels  CiJounty  to  its  junction  with 
Colorado  River  one-half  mile  l>elow  Ballinger  in  the  southern  part  of 
Runnels  County.    Abilene  and  Ballinger  topographic  maps. 

Elm  Creek. — Travis  County;  small  intermittent  stream  rising  2i  miles  above 
Ilomsby;  flows  southeasterly  7  miles  into  Gilleland  Creek  (tributary  to 
Colorado  River)  al)ont  a  mile  southeast  of  Dunlap.  Austin  topographic 
map. 

Elm  Creek. — ^Travis  County;  rises  near  Elgin  in  eastern  part  of  county; 
flows  southwestward  7  miles  Into  Wilbarger  Creek  and  tlius  to  Colorado 
River.    Bastrop  topographic  map. 

Elm  Creek. — Young  and  Throckmorton  counties;  rises  8  miles  west  of  Wil- 
liamsburg In  northern  part  of  Throckmorton  County;  flows  eastward 
34  miles  into  Brazos  River  3  miles  east  of  Proffitt  in  western  part  of 
Yi»ung  County.  \ 
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Euc  Cre£k. — Zavalla  County;  small  intormitteDt  tributary  to  Liveoak  Creek 
(thence  to  Nueces  River  through  Yo-loKllgo  Creek,  Leona  and  Frio  rivers) 
in  northeastern  part  of  the  county.    Uvalde  topographic  map. 
£2lm  Pobk  of  Tbinity  River  (Elm  ob  Big  Elm  Cbeek). — Montague,  Cooke,  Den« 
ton,  and  Dallas  counties ;  rises  about  1  mile  northwest  of  Saint  Jo  In  eastern 
part  of  Montague  County:  flows  southeasterly  S5  miles  to  Us  Junction 
with  West  Fork  of  Trinity  River  forming  Trinity  River  about  5 » miles 
northwest  of  Dallas.    Montague  and  Dallas  topographic  maps. 
Elm  Fobk  of  Olivebs  Creek. — Denton  County;  a  short  stream  flowing  into 
-Olivers  Creek  (tributary  to  Denton  Creek  and  thus  through  Elm  Fork  of 
the  Trinity  to  Trinity  River)  in  the  southwestern  part  of  the  county. 
Elm   Fobk  of   Red  Riveb. — Wheeler  and  Collingsworth   counties,  Tex.,  and 
Beckham,  Harmon,  and  Greer  counties,  Okla.,  rises  about  4  miles  north* 
west  of  Ramsdell  In  southwestern  part  of  Wheeler  County;  flows  south- 
easterly 30  miles  to  Its  intersection  with  the  Texas-Oklahoma  boundary  line 
abont  5  miles  east  of  Aberdeen  in  eastern  part  of  Collingsworth  County, 
then  southeasterly  to  Its  junction  with  North  Fork  of  Re<l  River  (tributary 
to  Red  River  and  thus  to  the  Mississippi)  in  southeastern  part  of  Greer 
County,  Okla. 
Elm  Fork:  of  Tehuacana  Creek. — Limestone  and  Freestone  counties;  rises 
about  3  miles  northeast  of  Mexla  in  Limestone  County ;  flows  northeasterly 
4  miles  into  Tehuacana  Creek  (tributary  to  Trinity  River)  In  Freestone 
County  about  3  miles  south  of  Tehuacana. 
Elm  Grove  Creek. — Grimes  County;  rises  in  southern  part  of  county;  flows 
southerly  from  West  Academy  into  Beasom  Creek   (tributary  to  Brazos 
River)  2  miles  southeast  of  Linn  Grove.    Navasota  topographic  map. 
Elm  Mott  Branch. — Hill  County;  a  short  stream  in  the  extreme  western 
ptirt  of  the  county;  flows  southerly  2i  miles  into  Brazos  River  opposite 
Bee  Mountain.    Granbury  topographic  map. 
Elmir  Branch. — Erath  County ;  a  southerly  flowing  stream  4  miles  long  join- 
ing North  Paluxy  Creek  (tributary  to  Paluxy  Creek  and  thus  to  Brazoa 
River)  2  miles  west  of  Bluff  Dale  in  northern  part  of  county.     Stephen- 
ville  topographic  map. 
El  Mobo   Creek. — Dimmit  CJounty;   Intermittent   stream   In   central    part   of 
county ;  flows  northeastward  22  miles  to  its  junction  with  Nueces  River  4 
miles  southeast  of  Asherton. 
El  Sarco   River. — Goliad  and  Refugio  counties;    rises  in   southern   part   of 
Goliad  County;  tiovr»  southeastward  and  south  westward  10  miles  to  its 
junction  with  Blanco  Creek,  then  southeastward  3  miles  along  the  boundary 
of  Goliad  and  Bee  counties,  thence  southeastward  9  miles  to  Its  jimctlon 
with  Medio  Creek,  below  which  the  stream  is  known  as  Rio  de  la  Mission 
(tributary  to  Gulf  of  Mexico  through  Copano  Bay). 
Emberson  Lake. — ^Lamar  County;  near  Razor  In  northern  part  of  county; 
outlet,  Red  River  (tributary  to  the  Mississippi)  ;  formerly  an  old  chan- 
nel of  Red  River. 
ExDORA  Lake. — Dallam  County;  5  miles  south  of  Oklahoma-Texas  boundary 

line  In  northern  part  of  county;  outlet.  Rabbit  Ear  Creek. 
E^Nis,  Paradise,  or  Pool  Creek. — Wilbarger  County;  rises  in  southwestern 
part  of  county;  flows  northeasterly  22  miles  Into  Pease  Rlvi»r  (tributary 
to  Red  River  and  thus  to  the  Mlssi^ppi)  about  3  miles  east  of  Vernon. 
Ennis  Creek. — Scurry  County;  rises  5  miles  east  of  FuUervUle  In  north- 
eastern part  of  county;  flows  southeasterly  16  miles  Into  Rough  Creek 
(tributary  through  Double  Mountain  Fork  of  Brazos  River  to  the  Brazos )« 
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Epps  Creek. — Kimble  and  Sutton  counties;  small  stream  flowing  through  the 
northwestern  part  of  Kimble  and  northeastern  part  of  Sutton  counties 
into 'Copperas  Creek  (tributary  to  North  Llano  River  and  thus  throu^Yi 
the  Llano  to  Colorado  River)  ;  length,  11  miles.  Fort  McKavett  topo- 
graphic map. 

Escx)NDiix)  Trkek. — Karnes  County;  near  Karnes  City  in  southern  part  ot 
county;  flows  easterly  9  miles  into  San  Antonio  River  and  thus  to  the 
Guadalupe. 

EscoNDiDo  Creek. — Bexar  County;  rises  10  miles  northeast  of  San  Antonio; 
flows  southeasterly  Into  Cibolo  Creek  (tributary  to  San  Antonio  River), 
then  to  Guadalupe  River  and  thus  to  Gulf  of  Mexico;  intermittent.  Saa 
Antonio  topographic  map. 

EsPARANzos  (^REEK. — La  Salle  and  McMullen  counties ;  rises  in  the  northeastera 
part  of  La  Salle  County;  flows  southeastward  8  miles  through  La  Salle 
County,  then  9  miles  through  McMullen  Ounty  into  Frio  River  (tributary 
to  Nueces  River)  about  12  miles  above  Tilden. 

EspADA  Creek. — Webb  County;  an  intermittent  stream  rising  in  the  western 
part  of  county  and  flowing  southward  approximately  10  miles  into  Rio 
Gninde. 

Espio  Creek. — Dimmit  and  Lasalle  counties;  rises  In  northeastern  part  of 
Dimmit  County ;  flows  southeastward  to  its  junction  with  Nueces  River  in 
I^  Salle  County ;  length,  12  miles. 

Ettas  Creek. — Borden  and  Scurry  counties;  rises  in  the  northeastern  comer 
of  Borden  County;  flows  southeastward  about  22  miles  into  North  Fork 
of  Colorado  River  (nnd  thus  to  the  Colorado)  north  of  Knapp  in  the  south- 
western part  of  Scurry  County. 

Evans  Creek. — Val  Verde  County ;  small  stream  rising  about  4  miles  northeast 
of  Comstock  and  taking  a  southeasterly  course  to  its  junction  with  Devils 
River  (tributary  to  Rio  Grande)  near  the  town  of  Devils  River;  approxi- 
mate length,  16  miles. 

Everett  or  Thjckety  Creek. — Jasper  and  Newton  counties ;  rises  about  5  miles 
southeast  of  the  town  of  Jasper  In  Jasper  County ;  flows  southeasterly  18 
miles;  entt^rs  White  Oak  Creek  (tributary  to  Big  Crow  Creek  and  thus  to 
Sabine  River)  in  central  part  of  Newton  CJounty. 

EwiNGS  Lakes. — Dallam  County;  a  series  of  small  lakes  in  northern  part  of 
county;  outlet,  Rabbit  Ear  Creek. 

Fairchild  Creek. — Fort  Bend  County ;  a  stream  flowing  southeasterly  10  miles 
Into  Big  Creek  (tributary  to  Brazos  River)  south  of  the  town  of  Richmond. 

Fatrmounts  Creek. — Borden  County ;  small  tributary  to  Colorado  River  In  the 
southeastern  part  of  county ;  length,  4  miles. 

Fall  Creek. — Blanco  and  Travis  counties;  small  stream  rising  near  Shovel 
Mountain  In  the  northeastern  part  of  Blanco  County;  flows  southeasterly 
9  miles  Into  Pedernales  River  (tributary  to  Colorado  River)  at  Turners 
Oossing.    Blanco  topographic  map. 

Fall  Creek. — Bosque  and  Hamilton  counties;  rises  near  F«iry;  flows  nortli- 
easterly  7  miles  into  Bosque  River  (tributary  to  the  Brazos)  4  miles  south- 
west of  Iredell  In  western  part  of  Bosque  CJounty.  Meridian  topographic 
map. 

Fall  Creek. — Hood  County ;  rises  3  miles  west  of  Cresson  in  northeastern  part 
of  county;  flows  southerly  12  miles  into  Brazos  River  at  North  Arm  of 
"  DeCordova  Bend.*'    Weatherford  and  Granbury  topographic  maps.    * 

Fall  Creek. — Kerr  and  Gillespie  counties ;  rises  north  of  Ingram ;  small  stream 
flowing  into  Johnson  Creek  and  thus  to  the  Guadalupe.  Kerrville  topo- 
graphic map. 
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Fall  Crkkk. — ^Kimble  County  j  small  stream  flowing  northward  10  miles  to  its 
JtHiction  wtth  Blast  Fork  of  James  River  (tributary  to  James  and  Llano 
rivers,  and  thus  to  the  Colorado),  In  eastern  part  of  the  county.    Kerrville 
topo^rraphic  map. 
Fall  Creek. — ^Llano  and  San  Saba  counties ;  rises  3  miles  northeast  of  Wllbems 
Glen :  flows  easterly  ISl  miles  along  San  Saba-Llano  county  line  inlo  Colo- 
rado River;  partially  Intermittent.    Llano  and  Burnet  topographic  maps. 
Falls  Creek. — Garza  County ;  rises  2  miles  northwest  of  Dugger ;  flows  easterly 
6  miles  Into  North  Fork  of  Double  Mountain  Fork  of  Brazos  River  (trlbu- 
tai'y  through  Double  Mountain  Fork  of  the  Brazos  to  Brazos  River)  6  miles 
,  northeast  of  Post  in  central  part  of  county. 
Fanning  Cbeek. — Hunt  County;  small  tributary  to  Cowleach  Fork  of  Sabine 
River    (thence  to  Sabine  River  through  Caddo  Fork  of  the  Sabine)   In 
M>utl>eastern  part  of  county. 
Fabmebs  Branch. — Dallas  County;  rises  about  3  miles  south  of  Frankford; 
northwestern  part  of  county;  flows  southwesterly  7  miles  into  Elm  Fork 
of  Trinity  River  (tributary  to  Trinity  River)  2i  miles  southwest  of  the 
town  of  Farmers  Branch.    Dallas  topographic  map. 
Farmers   Creek. — Montague  County;  rises  about  3  miles  west  of  Saint  Jo 
in  eastern  part  of  county;  flows  northerly  25  miles  into  Red  River  (tribu- 
tary to  the  Mississippi)  about  2}  miles  southeast  of  Old  Spanish  Fort. 
Montague  topographic  map. 
Farmers  Creek. — Wilbarger  and  Wichita  counties;  rises  north  of  Harrold  In 
northeastern  part  of  Wilbarger  County;  flows  easterly  3  miles  Into  Re<l 
River    (tributary  to  the  Mississippi)    In   northwestern  part  of  Wichita 
County. 
Farbers  Creek. — King  (^unty ;  rises  in  northern  part  of  county  ;  flows  easterly 
14  miles  Into  Middle  Fork  of  Wichita  River    (tributary   through  North 
Wichita  River  to  the  Wichita  and  thus  through  Red  River  to  the  Missis- 
sippi) In  the  northeastern  part  of  the  county. 
Fabris  Creek. — Bosque  County ;  a  small  intermittent  stream  flowing  southerly 
3  miles  into  Steele  Creek  (tributary  of  Brazos  River)  northwest  of  Morgan 
in  northern  part  of  county.    Granbury  topographic  map. 
Faulkey  Gully. — Harris  County;  rises  in  northwestern  part  of  county  2  miles 
northwest  of  Neldorff  School ;  flows  southeasterly  6^  miles  Into  Cypress 
Creek  (tributary  to  Spring  Creek,  thence  to  San  Jacinto  River  and  thus 
through   Galveston   Bay  to  Gulf  of   Mexico) ;   Intermittent     Rose   Hill, 
Louetta,  and  Satsuma  topographic  maps. 
Ferris  Fork  of  Cedar  Creek. — ^Van  Zandt  and  Kaufman  counties;  rises  near 
Cobbs  In  northeastern  part  of  Kaufman  County;  flows  clrcultously  south- 
eastward through  Kaufman  and  Van  Zandt  counties,  then  southwesterly 
Into  Cedar  Creek  (tributary  to  Trinity  River)  in  the  southeastern  part  of 
Kaufman  County;  length,  27  miles. 
Field  Creek. — Llano  and  San  Saba  counties ;  near  the  town  of  Field  Creek ; 
small  stream  5  miles  in  length,  flowing  through  San  Fernando  Creek  into 
the  Llano  (and  thus  to  Colorado  River)  In  the  northwestern  part  of  Llano 
CJounty.    Llano  topographic  map. 
Fielder  Branch. — King  County;  rises  In  northern  part  of  county;  flows  Into 
Middle  Fork  of  Wichita  River  (trtbutary  through  North  Wichita  River  to 
Wichita  and  thus  through  Red  River  to  the  Mississippi). 
FiELDBis  CAREER. — Val  Verde  County;  an  Intermittent  stream  rising  in  north- 
western part  of  county  near  county  line  between  Crocket  and  Val  Verde 
counties,  flowing  southwesterly  12  miles  to  Its  junction  w4th  Howards  Creek 
(tributary  to  Pecos  River  and  thus  to  Rio  Grande)  northwest  of  Pandale. 
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FuTH  Cbeek. — Lipscomb  Coutiiy;  an  intermittent  stream  7  miles  lou^  Ao^Iijj^ 
into  Wolf  Creek  (tributary  tlirough  Nortli  Forl^  of  Canadian  to  Canadmn 
Uiver  and  tlius  through  tlie  Arlumsas  to  Missiasiiipi  River)  2  niUes  wes>t 
of  Lipscomb  in  central  part  of  county. 

FiBST  Cheek. — Lipscomb  County ;  an  Intermittent  stream  flowing  sootlieasterl? 
7  uJUes  into  Wolf  Creek  (tributary  tbrougli  Nortlt  Fork  of  Canadian  Klver 
to  the  Canadian  and  thus  through  the  Arkansas  to  the  Mississippi)  5  miles 
northeast  of  Valley  Park»  in  western  part  of  county. 

FiBST  ik*M  Cbekk. — lAsaile  County ;  small  stream  in  western  part  of  eowaty  ; 
flows  southeasterly  to  its  junction  with.  Las  Baices  Oeek  (tribotaxy  to 
Nueces  Illver). 

FiBST  Ykgua  Ck»:£K. — ^Rurloson,  L.ee»  and  Milam  counties ;  rises  near  the  town  of 
Rockdale;  flows  southeasterly  29  miles  along  Burleson-Lee  county  line  to 
its  Junction  with  Second  Yegua  Creek,  forming  Yegua  Creek  ( tributary  to 
Brazos  River)  about  5  miles  southeast  (^  Dime  Box,  in  southeastern  port 
of  Lee  County.    Taylor  topographic  map. 

F'lSH  Cbseik. — Angelina  County ;  small  tributary  to  Cypress  Creek,  and  thos  to 
Neches  River  south  of  Dunkin  in  southeastern  part  of  county. 

Fish  Cheek. — Cooke  County ;  formed  about  61  miles  east  of  Marysville  in. 
northern  port  of  county  by  junction  of  North  and  South  Fish  Crt»ek ;  flowrs 
northeasterly  2^  miles  into  Red  Riv^  (tributary  to  tlie  ^lisslssippi). 
Gainesville  topographic  map. 

Fish  Cek£k. — Nolan  and  Runnels  counti&s;  rises  5  miles  northwest  of  Hylton 
in  the  southeastern  part  of  Nolan  County;  flows  southeastward  Id  miles 
into  Valley  Creek  (tributary  to  Colorado  River)  9  miles  east  of  Fort  CJiad- 
bourne.     Sweetwater  topographic  map. 

Fish  Cbekk. — Tarrant  and  Dallas  counties;  rises  2  miles  south  of  ^Hmson 
Station  in  Tarrant  County;  flows  nortlieasterly  12  miles  into  Mountain 
Creek  (tributary  to  West  Fork  of  Trinity  River^  and  thus  to  Trinity 
River)  about  4  miles  southeast  of  Grand  Prairie  in  Dallas  County.  Fort 
Worth  and  Dallas  toi>ographie  mapa 

Fish  Criieic — ^Falls  County;  rises  near  Falls-McLenman  county  line;  flows 
southwesterly  8  miles  into  Brazos  River. 

Fish  Creek.^ — Young  CJounty;  rises  2  miles  northwest  of  Murray  in  south- 
western part  of  county ;  flows  eastward  3  miles  into  Brazos  River  4  miles 
northwest  of  mouth  of  Clear  Fork  of  Brazos  River. 

I'lSH  Ckeek. — Shackelford  County;  rises  8  miles  northwest  of  Albany;  flows 
northwesterly  13  miles  to  its  Junctioa  with  Clear  Fork  of  Brazos  River 
(tributary  to  the  Bi*azos)  in  nortliwestern  part  of  county.  Anson  and 
Albany  topographic  raai)s. 

Fish  oa  East  Fobk  of  Hubbakd  Creek. — ^Elastland  and  Shackelford  eoonties; 
rises  8  miles  south  ©f  Bremen ;  flows  northerly  22  miles  into  Battle  Cteek 
(tributary  to  Bear  Creek  and  thus  through  Sandy,  Hubbard,  and  Gonxales 
creeks  to  Clear  Fork  of  Brazos  and  Brazos  rivers)  in  southeast  comer  of 
Shackelford  County.    Albany  topographic  map. 

Fish  Pond  Cbeek. — Waller  County ;  rises  near  Gla<1ish ;  flows  southerly  15  mile.^ 
into  Brazos  River,  7  miles  south  of  Hempstead  in  western  part  of  county. 

Fish  Sprixg  Branch. — ^Johnson  County;  small  stream  flowing  into  Mocmtaln 
Creek  (tributary  to  West  Fork  of  Trinity  River,  and  thus  to  the  TriMty) 
about  3  miles  nortlieast  of  Alvarada    Cleburne  topograpliic  map. 

Fish  or  Brushy  L»ake. — Bowie  County;  about  6  miies  north  of  Hooks  Post 
Office  in  northeastern  part  of  county ;  outlet.  Red  River  ( tributary  t^  the 
Mississippi)  ;  formerly  a  channel  of  Reil  River;  very  small. 


Digitized  by 


Google 


GAZETTEER  OF  STREAMS  OF  TEXAS.  95 

FiTzo£BAij>  Cit£EK. — CJoDcho  County ;  a  stream  11  miles  in  lengtli  flowing  iuto 
Brady  Creek  (tributary  to  San  Saba  River  and  thus  to  tiie  Colorado) 
Kouthwost  of  Eden  in  the  southern  part  of  the  county.  Eden  topographic 
map. 
FiVEMiLE  Cbeek. — Dallas  County;  rises  about  2  miles  south  of  Hale  in  south 
central  part  of  county ;  flows  southeasterly  13  miles  Into  Trinity  River  2 
miles  northeast  of  Hutchins.  Dallas  topograpliic  map. 
Fn-EMii^  Cbeek. — Dewltt  County;  rises  in  southern  part  of  county;  tributary 

through  Cottonwood  and  Coleto  creeks  to  Guadalupe  River. 
Fiv£MiLE  CsESK. — Edwards  County;  a  small  intermittent  tributary  to  West 
Nueces  River   (thence  to  the  Nueces)   in  southern  part  of  county;  flows 
easterly  7  miles.     Nueces  topographic  mapi 
FnxMiLE  Cbeek. — Gonzales  County ;  rises  in  south-central  part  of  county  6  miles 
south  of  Gonzales;  flows  southerly  16  miles  into  Sandies  Creek  (tributary 
to  the  Guadalupe)  near  southeastern  county  line. 
Flag  Branch. — Jones  County ;  rises  3i  miles  northeast  of  Sandersville  in  north- 
eastern part  of  county ;  flows  northeasterly  10  miles  into  California  Creek 
(tributary  through  Clear  Fork  of  Brazos  to  Brazos  River)   west  of  Old 
Nabors.    Anson  topographic  nmp. 
Flag  Creek. — Gillespie  County;  6  miles  east  of  Harper  in  the  southwestern 
part   of  county;   tributary   through   the  Pedernales   to   Colorado   River; 
length,  6  miles.    Kerrville  topographic  map.        , 
Flag  Creek. — Llano  County;  an  intermittent  tributary  through  Llano  River  to 
the  Colorado  In  central  part  of  county  southwest  of  Llano ;  length,  7  miles. 
Llano  topographic  map. 
Flag  Creek. — Bosque  and  Erath  counties;  rises  at  Flag  Creek  Gap  in  the 
southeastern  corner  of  Erath  County;  flows  easterly  into  East  Bosque 
River  (tributary  to  Bosque  River  and  thus  to  the  Brazos)  4  miles  west  of 
Walnut  in  the  western  p^rt  of  Bosque  County.    Granbury  topographic  map. 
Flat  Branch. — ^Llano  CJounty;  small  intermittent  stream  flowing  into  Wolf 
Creek   (tributary  to  Pecan  CTreek,  thence  to  Llano  River  and  thus  to  the 
Ck>lorado)  4  miles  west  6f  Babyhead.    Llano  topographic  map. 
Flat  Creek. — Blanco  County;  west  of  Shingle  Hills;  flows  into  Pedernales 
River  (tributary  to  Colorado  River)  in  eastern  part  of  county;  length,  8 
miles.    Blanco  topographic  map. 
Flat  Creek. — Cass  County ;  rises  about  2  miles  south  of  Munz  in  northwestern 
part  of  Cass  County;   flows  southeasterly   14  miles  into   Black  Cypress 
Bayou  (tributary  to  Big  Cypress  BayDU,  thence  through  Caddo  Lake  and 
Red  River  to  the  Mississippi)  about  4  miles  east  of  Jefferson  in  southern 
part  of  Marion  County. 
Plat  Cbeek. — Cooke  County ;  an  intermittent  stream  flowing  into  Odar  Creek 
(tributary  to  Elm  Fork  of  Trinity  River  and  thus  to  the  Trinity)  south 
of  Hood.    Gainesville  topographic  map. 
Plat  Creek. — Edwards  County;   a   small   intermittent   tributary   in  southern 
part  of  county ;  unites  with  West  Nueces  River  (thence  to  Nueces  River) 
about   one   mile   below   Kickapoo    Spring;    flows    northeasterly    7    miles. 
Nueces  topographic  map. 
^*lat  C^eek. — Erath  and  Comanche  counties;   rises  in  extreme  western  part 
of  Erath   CJounty;   flows  southerly   8   miles   into   Leon   River    (tributary 
through  Little  River  to  the  Brazos)  5  miles  north  of  Delveon  In  northern 
part  of  (jomanche  County.    Eastland  and  Stephenville  topograpldc  maps. 
I'lat  Creek  or  West  Fork  of  Neches  Ru'er. — Henderson  County ;  rises  about 
4  miles  northeast  of  Athens;  flows  easterly  22  miles  into  Nee^s  River. 
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Flat  Cbeek. — Llano  and  San  Saba  counties;  rises  nortli  of  WUbems  Glen 
near  the  San  Saba-Llano  county  line;  flows  easterly  14  miles,  crosses  the 
San  Saba-Llano  county  line  several  times  and  empties  into  Colorado  River 
in  the  extreme  southeastern  comer  of  San  Salm  Ck)unty  3  miles  north- 
w-est  of  Tow.    Llano  and  Burnet  topographic  maps. 

Flat  Creek. — ^McLennan  County ;  rises  2  miles  northwest  of  Hewitt  in  central 
part  of  county;  flows  easterly  15  miles  Into  Brazos  River.  Temple  topo- 
graphic map. 

r^AT  Rock  Branch. — Throckmorton  County;  rises  6  miles  soutbwest  of 
Throckmorton;  flows  southerly  6  miles  into  Clear  Fork  of  Brazos  River 
(tributary  to  BraEOS  River). 

Flat  Rock  Creek. — Blanco  and  Burnet  counties;  rises  2  miles  north  of  Round 
Mountain  In  the  northern  part  of  Blanco  County;  flows  northward  8} 
miles  Into  Colorado  River  1  mile  southeast  of  Marble  Falls  in  the  south- 
ern part  of  Burnet  County.     Blanco  and  Burnet  topographic  maps. 

Flat  Rock  Creek. — Kendall  County;  rises  east  of  Comfort;  flows  through 
western  part  of  county  Into  Guadalupe  River. 

Flat  Rock  Creek. — Kinney  County ;  rises  near  north  line  of  county ;  flows 
southerly  10  miles  Into  West  Fork  of  Sycamore  Creek  (tributary  to  Syca- 
more Creek  and  thus  to  Rio  Grande)  in  the  northwestern  part  of  county. 

Flat  Rock  Creek. — I>ee  Ck)unty ;  rises  2  miles  north  of  Ledbetter ;  flows 
northeastward  5  miles  into  Nails  Creek  (tributary  through  Cedar  Creek 
to  Yegua  Creek  and  thus  to  Brazos  River). 

Flat  Rock  Creek. — Somervell  CJounty;  rises  near  the  village  of  Hill  Creek 
In  southern  part  of  county;  flows  northeasterly  16i  miles  Into  Brazos 
River  4  miles  southeast  of  Glenrose.    Granbury  topographic  map. 

Flat  Rock  Creek. — Stephens  County;  a  southeasterly  flowing  stream  4  miles 
In  length  Joining  North  Palo  Pinto  Creek  (tributary  to  Palo  Pinto  Creek 
and  thus  to  Brazos  River)  G  miles  north  of  Ranger  in  southern  comer 
of  county;  Breckenridge  topographic  map. 

Flat  Rock  Creek. — Throckmorton  County ;  a  southeastward  flowing  stream  3 
miles  long  joining  Elm  Creek  (which  discharges  into  Brazos  River)  near 
Williamsburg  In  northern  part  of  county. 

Fleming  or  Caney  Creek. — Cass  and  Morris  counties;  rises  about  2  miles 
north  of  Naples  in  northern  part  of  Morris  County;  flows  northeasterly 
into  Jennings  Lake    (tributary  to  Sulphur  River  which  discharges   into 
the  Mississippi  through  Red  River)  in  northwestern  part  of  Cass  County;   - 
length,  4  miles.    Dalngerfield  topographic  map. 

Flint  Creek. — Coryell  County ;  a  small  stream  flowing  southeasterly  4  miles 
into  Turkey  Creek  (tributary  to  Leon  River  and  thus  through  Little  River 
to  the  Brazos)  In  southeastern  part  of  county.    Gatesville  topographic  map. 

Flint  Ckeek, — Young  County;  rises  in  eastern  part  of  county;  flows  south- 
westward  12  miles  Into  Salt  Creek  (tributary  to  Brazos  River)  2  miles 
northwest  of  Graham. 

Flint  Rock  CJreek. — Young  County ;  a  small  stream  flowing  southwesterly  5 
miles  Into  Brazos  River  8  miles  south  of  Graham. 

Flores  Bayou. — Brazoria  County ;  rises  near  Angleton  In  central  part  of 
county ;  flows  southeasterly  11  miles  into  Austin  Bayou,  thence  to  Bastrop 
Bay  and  Gulf  of  Mexico. 

FoRKY  Deer  Creek. — Leon  County;  rises  3  miles  northwest  of  Flynn;  flows 
southwesterly  12  miles  Into . Navasota  River  (tributary  to  the  Brazos)  in 
southwestern  part  of  county. 
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Fort  White  Cbeek. — Graj-son  and  Colliii  counties;  rises  2  miles  southwest  of 
Howe;    flows  southwesterly  11   miles  Into   East   Fork  of  Trinity   River 
(tributary   to  Trinity   River)    about  2  miles  east  of  Weston   in   Collin 
County. 
Foster  Braivch. — McLennan  County ;  rises  3  miles  northeast  of  Moody ;  flows 
northeasterly  into  south   Cow  Bayou    (tributary   to  North   Cow   Bayou, 
thence  to  0)w  Bayou,  and  thus  to  the  Brazos) ;  partially  intermittent. 
Temple  topographic  map. 
FouRMiLE  Creek. — Kent  County;  small  stream  flowing  northeasterly  8  miles 
into  Salt  Fork  of  Brazos  River  (tributary  to  the  Brazos)  4  miles  northwest 
of  Clairemont. 
Fourmile  Creek. — Jasper  County;  rises  4  miles  northwest  of  Jasper;  flows 
southerly  5  miles  Into  Sandy  Creek  (tributary  to  Neches  River)  about  2 
miles  southwest  of  Jasper. 
Fourmile  Draw. — Presidio  County ;  rises  8  miles  northwest  of  Marfa  In  north- 
i        em  part  of  county ;  flows  southeasterly  10  miles  into  Alamlta  Creek  (thence 
to  Rio  Grande)  4  miles  south  of  Marfa ;  intermittent.    Marfa  topographic 
map. 
Fourth  Creek. — ^Lipscomb  CUounty ;  an  intermittent  stream  rising  13  miles  north 
of  Lipscomb  and  flowing  southerly  into  Wolf  Creek  (tributary  to  North 
Fork  of  Canadian  River  and  thus  through  Canadian  and  Arkansas  rivers 
to  the  Mississippi)  3  miles  west  of  Lipscomb  near  center  of  county. 
FoYLB  C^EEK. — Shackelford  C^ounty;   rises  10  miles  northwest  of  Albany  in 
north  central  part  of  county;  flows  easterly  20  miles  Into  Clear  Fork  of 
Brazos  River  (tributary  to  Brazos  River)  2  miles  west  of  Stephens-Shackel- 
ford county  line.    Albany  topographic  map. 
Francisco   Perez  (?reek. — ^Medina  County;  rises  in  southern  part  of  county; 
flows   southward   14  miles  into  Resales  or  Chacon   Creek    (tributary   to 
Nueces  River  through  San  Miguel  and  Frio  rivers)  on  Frio-Medina  county 
Une.    " 
Frazier  Canyon. — Jeff  Davis  County;  rises  8  miles  northwest  of  Fort  Davis 
in  Davis  Mountains;  flows  northeastward  12  miles  to  its  junction  with 
Limpla  Creek  (thence  through  Paisano  Creek  to  Pecos  River  and  thus  to 
Rio  Grande) ;  intermittent.    Fort  Davis  topographic  map. 
FiLvrtER  C^eek. — Jasper  County ;  small  stream  flowing  Into  Neches  River  about 

C  miles  north  of  Evadale. 
Fhazikr  Creek. — Cass  County;  rises  about  3  miles  north  of  Almlra  in  western 
part  of  county;  flows  southeasterly  26  miles  into  Jim  Bayou  (tributary  to 
Caddo  Lake,  thence  through  Red  River  to  the  Mississippi)  near  its* inter- 
section ^ith  south  line  of  i'ounty.    Linden  and  Atlanta  topographic  maps. 
Freestone  Creek. — Clay  and  Montague  counties ;  rises  near  Newport  in  south- 
eastern part  of  Clay  County;  flows  southeasterly  into  Big  Sandy  Creek 
(tributary  to  West  Fork  of  Trinity  River  and  thus  to  the  Trinity)  in  the 
southwestern  corner  of  Montague  County. 
^^NCH  Creek. — Bexar  County ;  an  intermittent  stream ;  flows  into  Leon  Creek 
(tributary  through  Medina  River  to  San  Antonio  River  and  thus  to  the 
Guadalupe)  northwest  of  San  Antonio.    San  Antonio  topographic  map. 
^"JKNCH  Creek. — ^Uvalde  County;  small  intermittent  tributary  to  Bast  Nueces 
River  (thence  to  the  Nueces)  in  northwestern  part  of  county;  length,  5 
miles.    Brackett  topographic  map. 
French   John   Creek. — Llano  County;   an   intermittent  stream   flowing  into 
Llano  River  (tributary  to  Colorado  River)  4  miles  northwest  of  Kingsland 
in  southeastern  part  of  county ;  length,  3  miles.    Burnet  topographic  map. 
117992*'— lt>—wsp  448 7 
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Fmi^NO  CisxK. — Brv^T>;«-r  *  •-*_  t?  -  ri-*-?  t  -3:«<*pt»  siilr  of  Cluxis  Monntaios  10 
mUts  Bortti  of  Rm«1  i'3.B^  &e  jk«£^.;»-r=.  port  «^  cvvntr ;  flows  southeasterly 
into  RK)  GnunV  at  Ski*  R&vc.    *.'!^-^-«  11  i«BDtiiiis  t«ipojmphie  map. 

Fresno  I^'reek. — l^r^^:  .:••  0«*-ii:*T  :  si*::  -r-yai.  ri^Dx  iii  Si»utheastem  part  of 
eininty  ami  flovir.^  ^.-crtiM^  ;--*£*  Graoi^  Z»  auks  northwest  of  L.ajitiis. 
Tertinjnia  top^^craiv  V  aaj^ 

Fmio  i^'EKKK. — Catstn*  atn.;  ^»t>i>»r  r^cirlt-st;  n>*-<  abovt  6  miles  northeast  of 
Naziireth  in  ett<t«^m  i^i.r:  •<  0>rr^»  t**  -i  tr :  tabe^  an  eastw;ir(I  coarse  aboat 
28  miles  enters  Tuie  Ctie^Tt  «fH-:'^rr  t-  Prairie  lN<r  Tt^wn  Fork  of  Red 
Ui\-er,  thence  to  Red  R:rer.  :  ^  t:^  i*  %•  tLe  MLs^si^osipiii  i  5  miles  nortlieast 
of  Tulia  in  cetitn.l  ;crt  «•:  S"  >'-r  •^T'^:•T:  urr  du-initel  carrj'lng  flood 
waters  only  at  rare  iuterra:>:  CfctFNe-  a:»i  origin  mat  well  dednecL 

Fmio  UivEa. — Ri:«es  in  iH»rti  cet*im:  jc.rt  ••f  Kr'.il  tv^unir:  fl«»ws  snutheu-sterly 
anil  easterly  trax^ersia^  Real  t\>c:n:y  ^  nillt*?^  Uvaliie  County  50  miles,  Frio 
Oi>unty  40  milt's,  l-a  S«»;.e  CVHiRty  :rs  n.:Vs  McMolMi  County  34  miles.  an<J 
Uve  Oak  Coouty  1^  milt^s^  aaiiir  wiih  Atas^^usa  River  at  Three  Rivers 
and  flowini;  into  Xueces  River  t  aa.es  i<Hith  of  Three  Rivers,  near  central 
part  of  law  t>;ik  0»»uut>  :  Vii^'u  !>•'  ii/i>*:  drainage  area,  T.0IO  s^piarr* 
rnUea.  The  stream  is  of  cv«si%ieralKe  eiMo«.Haic  raloe  and  use  is  made  of 
its  waters  for  IrrimtiiHi  and  d«*n>esi;c  porpoc^es  at  a  noraber  of  ijoints  (see 
Nueces  Rlwri.  t;ajciii?  statiiHis  maintained  at  l>erby  and  Fowlerton. 
VvaUle  topi^jnraplnc  nia|\ 

Frisco  Cluitnc. — lluiuift^nl  County ;  ri^es  in  in^nhw  estt-rn  i»art  of  county  ;  flow$ 
northerly  Into  CoUlw^iter  Creek  (iribotary  to  Beaver  River  and  thus  through 
North  Fork  of  Caua»lian.  l^madian.  and  Arkansas  Rivers  to  the  Missis- 
sipp!)  in  southern  i»;irt  of  Texas  CiHinty,  Okhu 

Fbog  Creek. — Clay  County:  an  iutertuin*H.t  stream  fl«>winir  into  Reil  River 
(tributary  to  the  Mi>sissiiH>»>  in  northern  part  of  coimty  east  of  Byers. 

Frixs  Ponu  Creek. — Concho  County:  rises  in  western  part  of  oRinty :  tlo\rs  1- 
luiles  into  Kicka|HH>  Creek  and  thu>i  to  Con^-ho  River  (tributary  to  tli» 
Colorado).    San  Aui:elo  tiH^>pra|>hio  map, 

Fru  HER  Creek. — Dewitt  County;  smuU  tributary  to  Guadalupe  River  nortl. 
west  of  HiK^ldieim  in  m>rthern  jKirt  of  ct>unty. 

Fuzzy  Creek. — Runnels  and  Concho  wmnties :  a  stre:im  11  miles  long  in  north- 
eastern part  of  Concho  Comity  ami  s*nithe:istem  i»art  of  Runnels  Couut,v 
north  of  Paint  Rock;  flows  into  Concho  River  and  thus  to  the  Colorado. 
Balllnger  t*>pojrraphlc  map. 

Gabixr  Creek. — Garza  County;  a  stream  4  miles  ion?  rising  in  southeastern 
part  of  coimty  and  flowinjr  southerly  into  I>>uble  Mountain  Fork  of  Brazos 
River  (tributary  to  the  Brazos). 

Gageby  Cheek. — Hemphill  and  Wheeler  coimties;  rises  in  northwestern  part 
of  Wheeler  County ;  flows  northe:isterly  about  15  miles  into  Washita  River 
(tributary  to  Reil  River  and  thus  to  the  MLssissippi)  abimt  3  miles  soufli- 
west  of  Gem  in  southern  part  of  Hemphill  County. 

Gages  Creek. — Young  County;  a  stream  flowing  southeasterly  4  miles  iDtt> 
Clear  Fork  of  Brazos  River  (tributarj-  to  Brazos  River)  near  EUasviUe  in 
southern  part  of  county.    Breckenridge  topograpliic  map. 

Gaixion  Creek. — Sabine  County:  small  stream  In  southwestern  part  of  county; 
flows  Into  Devils  Ford  Cre^-k  (thence  to  Bear  Creek,  A\  ish  Bayou,  Angelina, 
and  Neches  rivers)  in  southwestern  part  of  coanty. 

Gaujnah  Creek. — Atascosa  County;  rises  in  northeastern  part  of  county; 
flows  southward  V2  miles  into  Atascosji  River  (tributary  to  Frio  River  and 
thus  to  the  Nueces)  1*  miles  east  of  Pleas:iutou. 
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Gap  Creek. — ^Brown  County ;  a  stream  5  miles  long  southeast  of  Clio  in  tlie  east- 
em  part  of  tbe  county;  flows  Into  Salt  Creek  (tributary  to  Pecan  Bayou 
and  thus  to  the  Colorado).    Brou*nwooil  topographic  map. 
Gap  Creek.— r-JBunnels  County ;  rises  in  northeastern  part  of  county  3  miles 
southwest  of  Content;  flows  southwesterly  10  miles  Into  Elm  Creek  (trib- 
utary to  Colorado  River)  ;  partially  intermittent.     Abilene  and  Ballinger 
topographic  maps. 
Gapher  Creek. — Borden  County;  small  stream  5  miles  long  in  northeastern 
part  of  county:  flows  into  Ettas  Creek  and  thus  through  North  Fork  of 
Colorado  River  to  the  Colorado. 
Gakioijls   Creek. — Victoria  County ;  rises  in  northern  part  of  county ;   flows 
southeasterly  21   miles   into  Arenosa   Creek    (thence   to   Gulf  of  Mexico 
through  Lavaca  aud  Matagorda  ()ays). 
Garcia  Creek. — ^Terrell  County;  rises  in  southwestern  part;  flows  southwest- 
erly 4i  miles  into  Sanderson  Canyon  (trlbutarj  to  Rio  Grande)  ;  intermit- 
tent.   Dryden  Crossing  topographic  map. 
Gary  Creek. — Bosque  County;  a  southeastward  flowing  stream  8  miles  long, 
joining  Neil  Creelr  (tributary  to  Bosque  River  and  thence  to  the  Brazos) 
southeast  of  Norse  in  southern  part  of  county.    Meridian  topographic  map. 
Garrett  Creek. — Wise  County;  joins  Boggj'  Creek  (which  discharges  througli 

West  Pork  of  Trinity  River  into  the  Trinity)  in  central  part  of  county. 
Garrett  Creek. — Grimes  and  Montgomery  counties;  rises  in  eastern  part  uf 
Grimes  County ;  flows  southeasterly  5i  miles  through  Grimes  County ;  then 
i  mile  through  Montgomery  County  into  Lake  Creek   (tributary  to  West 
San  Jacinto  River,  thence  to  San  Jacinto  River  and  Gulf  of  Mexico). 
(iAERETTS  Creek. — Hopkins  and  Riilns  counties;  rises  in  southwestern  part  of 
Hopkins  Countj* ;  flows  southerly  about  14  miles  into  Lake  Fork  of  Sabim* 
River   (tributary  to  the  Sabine)  In  northern  part  of  Rains  County. 
(lAScoKADES  CiWEK. — Coke  and  Sterling  counties;  rises  in  the  northeast  comer 
of  Sterling  County ;  flows  easterly  12  miles  into  Colorado  River  in  north- 
west comer  of  Coke  CJounty. 
Cf  ASSET  Creek. — Childress  County ;  rises  about  5  miles  west  of  Childress ;  flows 
northerly  9  miles  into  Prairie  Dog  Town  Fork  of  Red  River  (tributary-  t.» 
the  Red  and  thus  to  Mississippi  River). 
Gato  Crekk. — Uvalde  and  Zavalla  counties;   a  small  Intermittent  tributary 
rising  2  miles  south  of  Cline  Mountains  and  flowing  into  Chapparosa  Creek 
(thence  to  Nueces  River  through  Turkey  and  Elm  creeks)  In  the  south- 
western part  of  Uvalde  County   and   the  northwestern   part  of  Zjivalla 
County ;  length,  14  miles.    Brackett  topographic  map. 
Gaxlbt  Creek. — ^Bastrop  County;   small   intermittent  tributary  uniting  with 
Colorado  River  in  the  town  of  Smltliville  in  southeastern  part  of  county; 
length,  4  miles.    Bastrop  and  Faltonia  topographic  maps. 
Gee  Branch. — Hill  and  Johnson  counties;  rises  in  southern  part  of  Johns^jn 
County;  flows  southerly  6  miles  into  AquiUa  Creek  (tributary  to  Brazos 
River)    2  miles   south   of  Covington   in  northern  part   of  Hill   County. 
Cleburne  topographic  map. 
Gentby  Creek. — Jack  and  Wise  counties;  rises  about  2  miles  east  of  Joplln  in 
Jack  County;   flows  northeasterly   14   miles  into  West   Fork  of  Trinity 
River  (tributary  to  the  Trinity)  near  Bridgeport  in  the  central  part  of 
Wise  County. 
Geoboe  Creek. — Somervell  and  Johnson  counties;  rises  3  miles  west  of  Bono 
In  southwestern  part  of  Johnson  County;  flows  southwesterly  8  miles  into 
Brazos  River,  2f  miles  southwest  of  **Georges  Creek"  In  ea.^tem  part  of 
Somervell  County.    Granbury  topographic  map. 
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Gebo!viico  CnzK. — Ei!TK-^r»N  Oitit:  *  «c.:i:i  L- -^rmitwiit  tributary  to  Wert 
Nueces  River  <rVc^*-  '••  :V  NT*?*-es  ^  -re^er*  part  of  coonty;  flowB 
southeasterly  6  miles.    Nisen?-*  wf^craf tic  anpL 

Gebonimo  Ckeek. — Gaa«ia.ipe  C  in::? ;  n-*-*  Jiontwest  of  Geroaimo  In  tbe 
northwestern  part  of  i^ciicr :  ii-^**^  ^-^thea-JteriT  15  miles  into  Gnadmlnpe 
River  aUwt  4  Biilt-s  s>  ctb»fu<t  of  S-cr:!^  In  cecnal  part  of  county.  Sin 
Marcos  topofxaphi^  n-ap. 

Gebonimo  CafTK, — Me»l=:d  0-Tni*y:  !!«^r:N«5ierQ  part  of  county;  an  inter- 
minent  strv«m  >>':u:nj  M*^::-^  Rrv,^  irri'r^tary  to  San  Antonio  Rlrer  and 
thus  to  the  Gujitlalui**' »  4  n::l^?s  i^^rth  of  Castpovnie. 

Gholm):?  Cmeek. — Gana  Ovirty :  n^"e*  i  miles  swirheaat  of  Southland ;  flows 
easterly  9  iiii!es  into  N«*rTh  Fi^rt  «*f  l>-.i^  >  M-  :ir.tain  Fork  of  Brazoe  River 
(tributary  to  LkmiM^  Mountain  F*  rt  of  t^^  Br^n**,  Uieoce  to  the  Braxos) 
in  northwenem  part  of  c«»c"tx. 

«nBBONS  BaANCH. — C\^.»keC*aiity:  «  smii"  intenuirrent  tribotary  to  Elm  Fort  of 
Trinity  River  *wb!*h  aischarres  in*o  tbe  Trinity)  west  of  the  town  of 
Muenster  In  souibw-esiem  pan  of  c»»unty.    Gainesville  topograplilc  map. 

GiBEONS  CaEEK. — iiriim*s  CMuntv;  a  snuill  stream  flowing  southwesterly  into 
Smith  Creek  (tributary  to  Beo  Fort  Cr*vk  and  thus  througtli  Navaaoto 
River  to  the  Brazil;:)  ;  lei^rth,  5  milei 

«-iiBSoii  Ckeek. — CKhiltree  and  Lin<^x»mb  counnes;  rises  In  southeastern  comer 
of  Ochiltr%*  C\>uiity;  fiow^  m^rtlieasterly  into  Wolf  Creek  (tributary  to 
North  Fork  of  CanaOian  River,  arnl  thus  throujA  the  Canadian  and 
Arkansas  river  to  the  Mis^i<5?ippi>  one  it  lie  south  of  Talley  Park,  western 
part  of  Lipscomb  County. 

<iiBsoN  Creek. — Palo  Pinto  and  Ertuh  cv>uiiti»^:  ri^cs  near  Harriet  Mountain 
!n  northern  i>art  of  Erath  County ;  flows  northerly  9  mfles  into  Palo  Pinto 
Cn-ek  (tributary  to  Brazt^  River)  3  miles  ni»rtheast  of  Mingus  in  south- 
western part  of  Palo  Pinto  County.  Stephenville  and  Palo  Pinto  topo- 
graphic maps. 

f;iDDixGs  OB  Nails  <*Ri:i:K. — Lee  County;  Ha^  at  (^i»ldini:s;  flows  northeasterly 
20  miles  into  Yegua  Creek  (tributary  to  Brazos  River). 

r;iLAi>ox  <?BEEK. — Van  Zandt  County;  rises  at  Edcewood;  flows  northeasterly 
12  miles  into  Sabine  Itiver  about  4  mile^  northwest  of  Grand  Saline. 

Gilbert  C^ek. — Wichita  County ;  ri^es  ab*»ut  9  miles  northwest  of  Iowa  Park 
in  northern  part  of  county;  flows  easterly  15  miles  into  Red  River  (tribu- 
tary to  the  Mississippi)  3i  miles  west  of  northeastern  comer  of  county. 

^;iLHLT-A  Creek. — Ochiltree  and  Lipscomb  counties;  rises  12  miles  east  of 
(^khiltree;  flows  s^mtheasterly  10  miles  into  Wolf  Creek  (tributary  to 
North  Fork  of  Canadian  River  and  thus  through  Canadian  and  Arkansas 
rivers  to  the  Mississippi)  3  miles  east  of  Valley  Park  in  western  part  of 
Lipscomb  County. 

<Ull  Canyon. — Presiillo  County;  an  intermittent  stream  5  miles  long  flowing 
Into  Rio  Grande  3  miles  north  of  Upper  San  Antonio,  Mexico.  San  Car- 
los topographic  map. 

<;illeland  CREEK.—TravIs  County;  rises  4  miles  north  of  Pfluger>'ille  In 
n4»rthern  part  of  ctmnty;  flows  southeasterly  21  miles  Into  Colorado  River 
one  mile  west  of  Webberville.    Austin  topographic  map. 

iiiuji  Ckekk.— Bastrop  County;  rises  2  miles  northeast  of  Bastrop;  flows 
Houthwehterly  2§  niiU»s  into  Colorado  River  Just  below  Bastrop;  intermit- 
tent.   Bastrop  tojx>graphIc  map. 
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GiLMOBE  Creek. — Erath  County;  a  stream  8  miles  long  flowing  northeasterly 
into  Spring  Creek   (tributary  to  Bosque  River  and  thus  to  the  Brazos)  4 
miles   west  of  Hlco  In  southern  part  of  county.     Hamilton  topographic 
map. 
GiNHOusE  Lake. — Bowie  Cotmty;  about  6  miles  north  of  Hooks  Post  Oflace 
111  Dortheastern  part  of  county;  formetl  by  an  old  channel  of  Red  River 
(tributary  to  the  Mississippi) ;  very  small. 
OiRAXDs  Creek. — Martin,  Howard,  and  Mitchell  counties;  rises  near  Stanton 
in    the   southeastern  corner  of  Martin   County;  flows  easterly  10  miles 
througli  Martin  County,  32  miles  through  Howard  County,  then  20  miles 
through  Mitchell  County  into  the  Colorado  9  miles  southeast  of  Spade  in 
the  southern  part  of  Mitchell  CJounty. 
On-EN  Creek. — ^Throckmorton  and  Stephens  Coimtles;  flows  southeasterly  11 
miles  into  Clear  Fork  of  Brazos  River   (tributary  to  the  Brazos)  in  the 
northwest  corner  of  Stephens  County.    Albany  topographic  map. 
(iLADs  Creek. — Hopkins  and  Franklin  counties;  rises  In  southeastern  part  of 
Hopkins  County;  flows  northeastward  into  Big  Cypress  Oeek  (tributary 
to  Caddo  Lake,  thence  to  Red  River  and  thus  to  the  Mississippi)  in  south- 
western part  of  Franklin  County. 
(I'LADE  OR  Prairie  C?reek. — Upshur  and  Gregg  counties;  rises  east  of  Glenwood 
in  southeastern  part  of  Upshur  County;  flows  northeasterly  4  miles  into 
Little  Cypress  Creek  (tributary  to  Caddo  I^ke  and  thus  to  Red  and  Mis- 
sissippi rivers)  at  the  northern  boundary  of  Gregg  County. 
Olade  Creek. — ^Wood  County;  flows  southwesterly  about  5  miles  into  Lake 
Fork  of  Sabine  River  (tributary  to  the  Sabine)  In  central  part  of  county. 
Glades  Creek. — Upshur  and  Gregg  counties;  rises  about  5  miles  southwest  of 
Gilmer  in  Upshur  County ;  flows  southeasterly  13  miles  into  Sabine  River 
in  the  northwestern  corner  of  Gregg  CJounty  near  Gladewater. 
Glenn  Career. — El  Paso  County;  rises  6  miles  south  of  Dalberg;  flows  south- 
erly 16  miles  into  Rio  Grande,  20  miles  south  of  Dalberg  in  the  extreme 
southeastern  comer  of  the  county.    Chispa  topographic  map. 
Glenwood  CJkeek. — Donley  CUounty;  rises  about  21  miles  southeast  of  Evans 
in  northern  part  of  county ;  flows  southerly  10  miles  Into  Saddlers  Creek 
(tributary  to  Salt  Fork  of  Red  River  and  thus  through  Prairie  Dog  Town 
Fork  of  the  Red  to  Red  River  and  thence  to  the  Mississippi). 
Glenn    Draw. — Brewster    County;    flows    southeasterly    16    miles    into    Rio 
Grande  15  miles  west  of  Boquillas  in  southern  part  of  county;  intermit- 
tent,   diisos  Mountains  topographic  map. 
Goat  Creek. — Brewster  County;  rises  between  Goat  and  Cienega  mountains 
15  miles  south  of  Alpine;  flows  southerly  15  miles  to  Mara  villa  Creek  (trib- 
utary to  Rio  Grande).    Alpine  topographic  map. 
Goat  Career. — Kerr   and    Gillespie    counties;    small    tributary   to    Guadalupe 

River  northwest  of  the  town  of  Kerrville.  Kerrv'Ule  topographic  map. 
GoDLEY  C^REEK. — ^Bowlc  Couuty ;  rises  approximately  5  miles  southwest  of  Xew 
Boston;  flows  southerly  4  miles  into  Anderson  Creek  (tributary  through 
Sulphur  River  to  Red  River  and  thus  to  the  Mississippi)  about  2  miles 
north  of  Sims  in  western  part  of  county.  New  Boston  topographic  map. 
Goldmine  C*reek. — Llano  County;  rises  west  of  Oxford;  flows  through  south- 
ern part  of  county  into  Sandy  Creek  and  thus  to  Colorado  River;  length, 
4  miles.    Llano  topographic  map. 
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Oraog   Cbeek.^ — Red  River  Ceunty;  rises  al>out  4  miles  nortlieast  of  Clarks- 
vilie;  flows  southeasterly  9  miles  into  Kickapoo  Creek  (tributary  to  Cuth- 
and  Creek  and  thus  through  Sul[>hur  and  Red  Rivers  to  the  Mississippi). 
G&AKT£  Creek. — Shelby  County;  rises  4  miles  southeast  of  ShelbyviUe;  flows 

northerly  5  miles,  thence  easterly  12  miles  into  Sabine  River. 
Grai^ite  Creek. — Harris  County;  a  continuation  of  Spring  Gully,  3}  miles 
southwest  of  Crosby ;  flows  easterly  one-half  mile  into  San  Jacinto  Uiver 
(tributary  to  Gulf  of  Mexico) ;  Intermittent    Crosby  topographic  map. 
Grakd  Saline  Creek. — Van  Zandt  County ;  rises  about  3  miles  south  of  Canton, 
in  central  part  of  county ;  flows  northeasterly  22  miles  into  Sabine  Uiver 
1  mile  northeast  of  Silver  I^ke. 
G&A17NYS  Branch. — Eastland  County;   rises  11  miles  northwest  of  Carbon; 
flows  northerly  into  South  Fork  of  Leon  River  (tributary  through  Middle 
Fork  of  the  Leon,  Leon,  and  little  rivers,  to  the  Brazos)  near  Mnugum.  in 
central  part  of  county.    Eastland  topographic  map. 
Geape  or  Yellow  Wolf  Creek. — Coke  County;  rises ^about  3  miles  northeast 
.  of  Sanco;  flows  southerly  12  miles  into  Colorado  River,  6  miles  northwest 
of  Robert  Lee. 
Grape  Creek. — Llano  County;  small  tributary  through  Sandy  Creek  to  Colo- 
rado River  west  of  Oxford  in  southern  part  of  county;  length,  4  miles. 
Llano  topographic  map. 
Grape  Creek. — ^Mason  County;   an   Intermittent  stream   rising  northeast   of 
Katemcy  In  northern  part  of  county;  flowing  5  miles  Into  Tiger  Creek 
(tributary  to  San  Saba  River,  and  thus  to  the  Colorado).    Mason  topo- 
graphic  map. 
Grape  Creek. — Runnels  and  Coleman  counties:  in  the  southwestern  part  of 
Coleman  County  and  southeastern  part  of  Rimnels  County  south  of  Talpa ; 
flows  18  miles  Into  Colorado  River.    Ballinger  topographic  map. 
Grapevine  Creek. — Dickens  and  Motley  counties;  rises  in  northwestern  part 
of  Dickens  County ;  flows  northeasterly  7  miles  into  Olive  Fork  of  South 
Pease  River  (tributary  through  South  and  Middle  Pease  rivers  to  Pease 
River,  and  thus  through  Red  River  to  the  Mississippi)  in  Motley  County, 
one-fourth  mile  north  of  the  southern  boundary  line. 
Grapevine  Creek. — Gray  County;  rises  near  central  part:  flows  easterly  6i 
miles  Into  North  Fork  of  Red  River   (tributary  to  Red  River  and  thus 
to  the  Mississippi)   1  mile  south  of  Lefors. 
Grapevine  Creek. — Tarrant  and  Dallas  counties;  rises  about  3  miles  south- 
east of  the  town  of  Grapevine  in  Tarrant  County :  flows  easterly  9  miles 
into  Elm  Fork  of  Trinity  River    (tributary  to  Trinity   River)    about  2 
miles  southwest  of  Carrollton  in   northwestern  part  of  Dallas  CJounty. 
Fort  Worth  and  Dallas  topographic  maps. 
Grass  (ITreek. — ^Bosque  County:  a  northeasterly  flowing  stream  6  miles  long 
joining  Brazos  River  opposite  the  extreme  northwest  point  of  Hill  County. 
Granbury  topographic  map. 
Grass  Hollow. — ^Edwards  County;   a  small   intermittent  tributary  to  West 
Nueces  River  (thence  to  the  Nueces)   In  western  part  of  county;  flows 
southwesterly  4  miles.    Nueces  topographic  map. 
Grass  Lake. — ^Bowie  County;  about  5  miles  southwest  of  Maude  in  southern 
part  of  county;  formed  by  an  old  channel  of  Sulphur  River   (tributary 
to  Red  River  and  thus  to  the  Mississippi).    New  Boston  topographic  map. 
Grassy  Branch. — Johnson  County :  small  tributary  to  Mountain  Creek  ( which 
discharges  into  West  Fork  of  Trinity  River  and  thus  t<>  the  Trinity)  east 
of  Pleasant  Point   in  northeastern  part  of  county.     Cleburne  and  Fort 
Worth  topographic  maps. 
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r:ftjxx9  Bay..-.— ^>^''*--''  "  '^^  -^  -  =^  ^"'^  "'-^  >ir>?a::i,  in  ^-uthwestern  part 
fff  rrour^ry;  «Irai'*  ::.:    V.>-t  OAlv-et-:  a  Bay.  ;;.:ul  thus  to  Galf  of  Mexica 

GEcrvs  BATor.— H.^.rT>  O-ii-y;  ^^^^^  ^  r:i:>?  wpst  of  Alpine  in  the  central 
Mift  of  rY'in:^ ;  -•  ^^  ^^^^^-rr  arJ  s«'::::i^ii>t»^r:T  42  n.::^^  Into  Ship  ChanneZ 
*  Bt;ffaIo  Ba-  ot; »  rr^-o*^  '♦j  Gaiv^stiMi  Bay  ai-ti  Golf  of  Mexico  1  nDe  nortli- 
w«rt  of  P»nn  Hrx:  t:«b.I  for  7  mil^  In  l^wer  coarse,  ^tsma,  Aldine, 
HnrobJe,  Harmas'^'n,  awJ  Fanna  t.jpupraphic  maps. 

4  urK%wnA%  rwxK.— Brr,wn  and  Canahan  ronntios;  rise*  5  mOes  nwtli  of 
rV/tl/mwfMwJ;  f^'-t*-**  W't:tK*>:  -t^r'.y  22  n.iie^  li.ro  Ptn^an  Bay  on  itribotary  to 
CMffTOfUf  nirt^T)   at  north  end  of  Coon  Mountain.    Coleman  topograi*ic 
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Gkeexbrias    Cbeek. — Coryell   County;    small   stream    flowing   southeasterly   6 
miles    Into   Coryell   Creek    (tributary   to   Leon   River,   and    thus   through 
Little  River  to  the  Brazos)  near  Pecan  Grove  in  eastern  part  of  county. 
Gatesviile  topographic  map. 
Gbektvbrikr  Cbeek. — Montague  County ;  rises  about  2  miles  southeast  of  Green- 
brier   School   In   northern  part  of  county;   flows  northerly   5   miles  into 
Fanners   Creek    (tributary   to   Reel   River   and   thus   to   the   Mississippi) 
about  2  miles  north  of  Pigtail  School.    Montague  topographic  map. 
Grifftw  Crekk. — Kinney  County;  a  small  Intermittent  stream  in  northeastern 
part   of  county;  flows  easterly  7  miles  to  its  junction  witli  West  Xue<*e8 
River    (thence  to  the  Nueces)  near  Hillcoat  Ranch.     Nueces  topographic 
map.  ' 
GBii9i>8Tor7K  Creek. — Freestone  County;  rises  7  miles  southwest  of  Fairfield; 
flows    northerly    16   miles   into   Tehuacana   Creek    (tributary    to   Trinity 
River). 
Grini>stoxe  Creek. — Parker  County;   rises  2  miles  southwest  of  Pelster  in 
western  part  of  county;  flows  southerly  16  miles  into  Brazos  River  IJ 
miles  southeast  of  Brannon*s  Ferry.     Weatherford  topograpliic  map. 
Gboesbeck    Creek. — Hardeman  County;    formed   about  5  miles   northwest  of 
Qua  nab  in  northern  part  of  county  by  union  of  North  and  South  Groesbeck 
Creeks;  flows  easterly  10  miles  into  Red  River   (tributary  to  the  Missis- 
sippi ) . 
Groesbeck  Creek. — Limestone  County;  rises  5  miles  west  uf  Groesbeck;  flows 
southeasterly  lo  miles  Into  Navasota  River   (tributary  to  Brazos  River). 
Groesbeck    Creek,   North. — Childress   and    Hardeman   counties;    rises   about 
2  miles  northeast  of  Childress  in  southeastern  part  of  Childress  County; 
flows  southeastward  30  miles  to  its  junction  with  South  Groesbeck  Creek 
to  form  Groesbeck  Creek  (tributary  to  Red  River  and  thus  to  the  Missis- 
sippi) 5  miles  northwest  of  Quanah  in  northern  part  of  Hardeman  County, 
Groesbeck  Creek,  South. — Childress  and  Hardeman  counties;  rises  In  south- 
eastern part  of  Childress  County ;   flows   northeastward   25   miles  to  Its 
junction  with  North  Groesbeck  Creek  to  form  Groesbeck  Cret»k   (tributary 
to   Red  River  and  thus  to  the  Mississippi)   about  5  miles  northwest  of 
Quanah  in  northern  part  of  Hardeman  County. 
Guadalupe  Riveb,  South  Fork. — Kerr  County;  headwater  stream  of  Guad- 
alupe River ;  rises  In  southern  part  of  county ;  flows  northerly  8  miles  to 
its  junction  with  North  Fork  of  Guadalupe  River  forming  Guadalupe  River 
about  1  mile  southeast  of  Japonlca.     Kerrville  topographic  map. 
Guadalupe  River,  North  Fork.— Kerr  County;  upper  tributary  to  Guadalupe 
River ;  rises  in  western  part  of  county ;  flows  easterly  22  miles  to  a  point  1 
mile  southeast  of  Japonlca  where  it  unites  with  South  Fork  of  Guadalupe 
River  to  form  Guadalupe  River.    Kerrville  topographic  map. 
Guadalupe  River. — Rises  in  the  western  part  of  Kerr  County;  flows  south- 
easterly 255  miles  traversing  the  counties  of  Kerr,  Kendall,  Comal,  Guada- 
lupe, Gonzales,  Dewitt,  Victoria,  Calhoun,  and  Refugio;  empties  into  San 
Antonio  Bay   (an  arm  of  the  Gulf  of  Mexico) ;  area  of  drainage  basin, 
6,000  square  miles;  principal  tributaries,  Comal  and  San  Marcos  rivers, 
both  perennial-flowing  spring  fed  streams,  entering  Guadalupe  River,  the 
former  at  New  Braunfels,  the  latter,  at  a  point  1^  miles  southwest  of 
Gonzales,  and  San  Antonio  River,  which  enters  this  stream  a  short  disf 
tance  al>ove  Sa^i  Antonio  Bay. 

A  uniform  flow  from  springs  along  the  Balcones  escapement  makes  the 
stream  of  i>ower  value,  and  a  small  percentage  of  the  flow  is  now  utilized 
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OTPsric  Cbek.— St»^«»w»n  awl  r^N--  «n<r*M*«:  s  ^^eroMa  S^rirks  nMtfaprlr 

15  miles  into  I^^u-  *^  M- •  i'-il^   K  rt  o:   Brxn^^   Kivim*   iHTNitary  to  the 

Brw>s>  in  si>uth^ni  pcvrr  .•::  — '::--^  a^.  cit  >  ci  -w^  :?•  ct.i^«t  of  Aspen&oot. 

Roby  topogrmpbic  taa^ 
HACKBEKirr  Ceeek.— Brl^sroA  r,^«irtT:  r*^**  !n  iwr^^^f^ra  part:  fk>w?  sooth- 

i^steriy  into  Prairie  I».^  T.«  F.>rk  of  K^l  R:v^  .:r-.n-:iry  r.»  R^l  River 

and  thus  to  the  Mi&»tssi[.t»i ) ;  lea?tb,  9  tniUss. 
HACKBEtrr  CnKK.— T>9nn5  Coontr:  rfe^  aVot  2  mfle^  somh<«st  of  Glhbs: 

flowg  sonthea-HtPrly  6  mii^  into  Elm  Fork  of  Trinity  River  <trU»tmry  to 

Trinity  River)  a^*r.llt  Z  mlUs  northwest  of  Letot.     Fort  Worth  and  Dallas 

t/>pographic  maj*. 
irinminnrr  PrerK.— F>lwflrd^  Poanty:  •  «roin  Intermittent  tributarr  in  we^- 

^^n,'  mrtof  rr/nnry:   unites  with   West  Noeces  River   (tritutory  to  the 

SuJ^)    fltKmt    1    mile  nbove  Bl«ck  Water  Hole:   fl^>ws  s.^thwesteriy  9 
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Hackberst-  Cbeek. — Edwanls  County;  rises  in  tlie  central  part  of  county; 
flows  southeasterly  18  miles  into  East  Nueces  River  (tlience  to  the 
Noeces)  forming  Devils  Sink  Hole  (headwaters  of  East  Nueces  River) 
15  miles  north  of  Barksdale.  Rock  Springs  and  Nueces  topographic  maps. 
Hackbebby  Creek. — Edwards  CJounty;  tributary  to  Pulllam  Creek  (tributary 
to  Nueces  River)  In  eastern  part  of  county,  at>ont  8  miles  northwest  of 
Barksdale;  flows  soutlierly  10  miles.  Nueces  topographic  map. 
Hackbebbt  Cseek. — Erath  County ;  rises  1  mile  nortlnvest  of  Llngleville ;  flows 
south  westward  7  miles  into  Armstrong  Creek  (tributary  through  Leon 
River  to  Little  River  and  thence  to  the  Brazos)  near  Armstrong  in  western 
part  of  county.    Stephen ville  topographic  map.^  ^ 

Hackbebry  Cbeek. — Hill  County ;  rises  near  Itasca  in  northern  part  of  county ; 
flows  southward  22  miles^nto  Aquilla  Creek  (which  discharges  into  Brazos 
River)    2  miles  southwest  of  Vaughan.     Cleburne  and  Waco  toi)ographii' 
maps. 
Hackbebbt  Creek. — King  County;  a  northerly  flowing  stream  joining  Croton 
Creek   (tributary  to  the  Brazos)  6  miles  south  of  Guthrie  in  Soutliern  part 
of  county ;  length,  6  miles. 
Hackbebbt  C^beek. — King  CTounty;  rises  in  northwestern  part  of  county;  flows 
southeasterly  5  miles  into  Willow  Creek  (tributary  to  South  Wichita  River 
and  thus  through  Wichita  and  Red  rivers  to  the  Mississippi). 
Hacbbebbt  C?beek. — Mitchell  and  Sterling  counties:  rises  in  northern  part  of 
Sterling  County;  flows  northward  7  miles  into  Chrystal  Creek  (tributary  t«> 
Girands  Creek  and  thus  to  the  Colorado)   in  southern  i>art  of  Mitchell 
County. 
Hackbebbt  C>keek. — Motley  County;  rises  in  southeastern  part  of  county;  flow^ 
northerly  5  miles  into  Teepe  Creek  (tributary  through  Middle  Pease  Rive:- 
to  Pease  River  and  thus  through  Red  River  to  the  Mississippi)   about  7 
miles  southwest  of  Teepee  City.  ' 

Hackbebbt  Cbkek. — Uvalde  County ;  small  intermittent  stream  in  northern  part 
of  county;  flows  southerly  7  miles  into  Blanco  River  (trlbuturj-  to  Sabinnl, 
Frio,  and  Nueces  rivers)   1  mile  southeast  of  Hackberry  ranch.     Uvalde 
topographic  map. 
Hackbebbt  Cbeek. — Wheeler  and  Collingsworth  counties;  rises  In  southern  part 
of  Wheeler  Ck>unty;  flows  southerly  7  miles  into  Elm  Fork  of  Re<l  Rivt^r 
(tributary  through  North  Fork  of  Re<l  River  to  the  Red,  and  thus  to  tlii 
Mississippi)  in  northern  part  of  C>ollingsworth  (bounty. 
Hacklet  Cbeek.— Cooke  County;  small  stream  flowing  into  Scott  Creek  (tribu- 
tary to  Elm  Fork  of  Trinity  River,  thence  to  the  trinity)  south  of  Fair 
Plains ;  intermittent.    Gainesville  topographic  map. 
Hagebtt  Cbkek. — Harrison  County;  rises  about  2  miles  northwest  of  Scottsvill? 
in  eastern  part  of  county;  flows  northerly  11  miles  into  Caddo  Lake  (trib'T- 
tary  to  Red  River  and  thus  to  the  Mississippi)  in  the  northeastern  part  oz 
the  county. 
Haibston  Cbeek. — Burnet  County;  small  stream  flowing  into  Hamilton  Crtvlc 
and  thus  to  CJolorado  River  about  midway  between  Burnet  and  Marble  FixMH 
in  the  southern  part  of  county ;  length,  7  miles.    Burnet  toiH>grai>hic  map. 
Haley  Bbanch. — ^Johnson  County;  rises  2  miles  .south  of  Bono  in  western  part 
of  county;  flows  southeasterly  8  miles  into  Nolauds  River   (tributary  to 
Brazos  River)   a  mile  west  of  the  village  of  Rio  Vista.     Oranbury  and 
Cleburne  topographic  maps. 
Hauv^x  CTbeek. — Hays  County;  small  intermittent  stream  northwest  of  Kyle 
In  pastern  part  of  county;  flows  Into  Blanco  River  (tributary  through  the 
San  Marcos  to  Guadalui>e  River).    Blanco  and  Austin  topogr^j^^Uig  maps. 


Digitized  by 


Google 


108  GAZETTEER  OF  STREAMS  OF  TEXAS. 

Hail  r'uKKK.— Ponley  County;  rises  about  6  miles  Mmthwest  of  Oarendoo; 
/lowH  MOUtliwe«terly  7  miles  into  Big  Sandy  Creek,  thence  tliroa^  Mul- 
ln'rry  i  'nH*l<  to  Prnirle  Poj?  Town  Fork  of  Red  RlTer  and  thus  Uiron^  the 
lied  to  Ml88iH8ii)pi  lilver. 

11  Ath  CmcRK. -Floyd  and  Motley  counties;  rises  In  eastern  part  rf  Kofd 
<*onnt.v  :  flouM  easterly  3  miles  into  Pease  River  (tributary  to  Red  River  aod 
Hum  to  the  MiHHisslppI)  In  western  part  of  Motley  County. 

llAUM  IUyou.— Brnrorln  and  Galveston  counties;  rises  6  miles  nortbeast  of 
Alvln  In  enHtern  part  of  Brazoria  County;  flows  southeasterly  O  miks 
tlirotmh  Brazoria  County  into  Galveston  County,  where  It  contiimes  Its 
i'ourMc  for  2  miles;  reorosses  into  Brazoria  County  then  flows  soatliwesterly 
4  miles  into  West  Galveston  Bay  (thence  to  Gulf  of  Mexico).  A  short 
dlHtnnre  iilKJve  Its  mouth  it  widens  and  forms  Halls  Lake. 

Haij.n  liAYo!-.— Hnrrls  County;  rises  in  the  north  central  part  of  the  county; 
flowM  Hontliensterly  11  miles  through  Greens  Bayou  into  Ship  Channel, 
tfu'nre  to  <ialveston  Bay  and  Gulf  of  Mexico.  Aldine,  Humble  and  Settegast 
tofioKniphlr  maps. 

JlAM  riir.i  K.  <'nKH  County;  a  small  intermittent  stream  entering  Shoal  Creek 
(tributary  through  Sulphur  River  to  Red  River  and  thus  to  the  Mississippi) 
almut  .1i  miles  north  of  Anti  School  in  Northern  part  of  county.  Linden 
toi>OKraphi<'  map. 

IlAMii/inN  Ckkkk.— Burnet  County;  rises  4  miles  northwest  of  Burnet  In  the 
weHtiTu  part  of  county ;  flows  southerly  20  miles  into  CJolorado  RItct  at 
Tannic  (^roHKlnj:,  8J  miles  east  of  Marble  Falla    Burnet  topographic  map. 

IlAMii/roN  <'rkkk. — Hays  and  Travis  counties;  rises  west  of  Shingle  Hills  la 
nortlieni  jmrt  of  Hays  (bounty;  flows  northwestward  4  miles  Into  Peder- 
nales  River  Junt  b(»Iow  Hamilton  Pool  post  office,  and  thus  to  Colorado 
River.    Blanco  topographic  map. 

IIapi*y  Crkkk. — Armstrong  (^>unty ;  rises  in  pouthwestern  part  of  county;  flows 
northeaMt(»rly  9  miles  Into  Prairie  Dog  Town  Fork  of  Red  River,  thence  to 
Red  River,  and  thus  to  the  Mississippi. 

llARmcn  OB  Aiken  Cukkk. — Bowie  County;  rises  about  1  mile  southeast  of 
T^»ary  ;  flows  southeasterly  11  miles  into  Elliott  Creek  (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Mississippi)  about  6  miles 
west  of  I)rai)er  In  southeastern  part  of  county.  Texarkana  topograplilc 
map. 

IlARDKN  Branch. — Concho  County;  a  small  stream  flowing  to  the  west  and 
southwest  of  Kden  In  southern  part  of  county;  empties  into  Brady  Creek 
(and  thus  through  San  Saba  to  Colorado  River)  ;  length,  8  miles.  Eden 
topographic  map. 

Hardeman  Branch. — Washington  County;  small  intermittent  stream  flowing 
Into  Rocky  Creek  (tributary  to  Brazos  River)  southeast  of  Independence, 
(lay  Hill  topf)graphic  map. 

Haedys  Creek. — Lavaca  County ;  rises  in  southeastern  part  of  county ;  flows 
southeastward  12  miles  into  Navidad  River  (tributary  to  Lavaca  River, 
thence  to  Matagorda  Bay  and  thus  to  Gulf  of  Mexico)  near  Lavaca-Jackson 
county  line. 

Harmons  Creek. — Walker  County;  rises  near  the  town  of  Huntsville;  flows 
northeasterly  14  miles  into  Trinitj'  River  near  Riverside. 

Harris  Bayou. — Harris  County;  rises  In  southwestern  part  of  city  of  Houston; 
flows  southeasterly  2  miles  into  Brays  Bayou,  thence  through  Ship  CHiannel 
to  Galveston  Bay  and  Gulf  of  Mexico. 
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Habbis  Crekk. — Bowfe  County ;  rises  about  Ih  miles  north  of  Texnrkana ;  flows 
southerly  3  miles  to  its  junction  with  Ward  Creek  1^  miles  south  of  Tex* 
arkana  to  form  Hurricane  Creek   (tributary  to  Sulphur  River,  and  thus 
throngli  Red  River  to  the  Mississippi).    Texarcana  to!)ographlc  map. 
Hakbis    Ckerk. — Grayson  County;   rises  about  5  miles  west  of  Sherman  In 
central    part  of  county;  flows  northwesterly  9  miles  into  Mineral  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)   2  miles  north  of 
Steedman.    Denison  tox)ographlc  map. 
Habsis   Cbeek. — McLennan  County;  rises  3  miles  southwest  of  McGregor  in 
southwestern  part  of  county;   flows  northeasterly  12   miles  into   South 
Boaque  River  (tributary  to  Bosque  River  and  thus  to  the  Brazos)  IJ  miles 
southivest  of  South  Bosque.    Temple  topographic  map. 
Habbis  Cbekk. — McLennan  County;  rises  near  Coryell-McLennan  county  line; 
flows    northward   8   miles   Into   Tonk   Creek    (tributary    through   Middle 
Bosque*  South  Bosque,  and  Bosque  rivers  to  the  Brazos)  1  mile  east  of 
Crawford.    Temple  topographic  map. 
Habbis  Cbeek. — Smith  County ;  rises  about  6  miles  east  of  the  town  of  Tyler ; 
flows   northeasterly  15  miles;  empties  into  Sabine  River  about  5  miles 
northeast  of  Winona. 
Habsleys  Cbeek. — Van  Zandt  County;  small  stream  in  southeastern  part  of 

county  flowing  easterly  6  miles  into  Neches  River. 
Habts  Cbeek. — Titus  County ;  rises  about  3  miles  north  of  Mount  Pleasant  In 
central  part  of  county;  flows  southerly  11  miles  Into  Big  Cypress  Bayou 
(tributary  to  Caddo  Lake,  thence  to  Red  River,  and  thus  to  the  Mississippi) 
in  the  southern  part  of  the  county. 
Habvet  Bayou. — San  Augustine  County ;  rises  In  southwestern  part  of  county ; 
flows   southwesterly  into  Angelina  River    (tributary  to  Neches  River) ; 
length,  6  miles. 
Habvey  Cbeek. — Fayette  and  Colorado  counties;  rises  just  north  of  AVelmar 
in  southeastern  part  of  Fayette  County ;  flows  eastward  8  miles  into  Colo- 
rado River  in  western  part  of  Colorado  County. 
Habvey   Dbaw. — Garza  County;  rises  In  northwest  comer  of  county;  flows 
northeasterly  3  miles  into  Spring  Creek  (a  tributary  through  North  Fork 
of  Double  Mountain  Fork  of  Brazos  River  to  the  Double  Mountain  Fork, 
thence  to  the  Brazos)  near  Garza-Crosby  county  line. 
Haw  Bbanch. — Caldwell  County;  south  of  Dale;  flows  into  Dry  Creek  (trib- 
utary to  Plum  Creek  and  thus  through  San  Marcos  River  to  the  Guadalupe). 
San  Marcos  topographic  map. 
Haw  Bbanch. — Fayette  County;  Just  north  of  Flatonia  in  the  southwestern 
part  of  county;  small  intermittent  tributary  through  Pinoak  to  Buckners 
Creek,  and  thus  to  Colorado  River;  length,  3  miles.    Flatonia  topographic 
map. 
Haw  Branch. — Hunt  County;  a  small  stream  in  northeastern  part  of  county 
flowing  into  South   Sulphur  River    (thence  to   Sulphur  River   and   thus 
through  Red  River  to  the  Mississippi). 
Hay  Creek. — Coleman  County;  rises  west  of  Trickham  In  the  southeastern 
part  of  county;   flows  into   Mukewater  Creek  and   thus  through   Home 
Creek  to  Colorado  RU'er ;  length,  12  miles.    Coleman  and  Brady  topographic 
maps. 
Hay  Hollow. — Donley  County;  north  central  part;  small  stream  flowing  into 
i^addlers  Creek,  thence  through  Salt   Fork  of  Red  River  to  Prairie  Dog 
Town  Fork  of  Red  River  and  thus  through  Red  River  to  the  Mississippi. 
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T-IU»:    *»'T>t  '«MU'!*^^c»*^»~    j«    aii.»-^    opt    ^t-s:iijw*     7T'f*'«.        -^'MiTarF    ** 

Oic-iiad  *'-«^*t  i»i    :^tc-  -ir*.."m  ^i,,  taiir  lau  i-i  — 't^  ~ti  ^ji*  Mk  tik  utpiM  •- 

HDOPttZLi.  •.  liis^x. — rL;:  -s^  iiM.  C^aw**-;  -mnni-^  ->*-*  ia  xikt  winhfiMii  ii 
Pttrt   VL   iii    ^i'  •    Miuc        ^.^w   *ii-  ■««--     HH*    TU^e  ZIT^MQCL   Hat*  C4«u&>  r 

S«a  3Lirv»«  S.  .-vr  iii*  •^:  i.>  3j  :a«*  ,'  iatut-.i|i%f    ^trnt  jn'jt  «»=«  ^  ^lArhiifc^'  *. 

HcxmnTA  Obex. — W>«f  j'.it   ^l-rJ^r  «^*<m•z^^i:   r**^«s  siKi«c  4  kTv^^  CftK    of 

jJtxso-T  CkncK. — Corr<?""  0**::-7:  rr^^.-*  wi;^  **C  Bn^ii^-a  X -^r^iiai  in  central 

Utile  RiTVT  aa-i   :li.i5  t*  i:**  Er:ijv5«i.    ^*   aL_*5  w\fs«  i>f  Leoa  Jiiacti»»3- 
Gatesrflle  topocn;^^jc  anfL 

with  North  Paluxy  Cr>?^k    *Tir|iKi  .:i:i<-Jiirj?»  L;  : »  Bn^nA!^  KiTier  ikruajrh 
Palm  J  Cre*4i  ►  on^  m.>  rTfst  of  Mc-r^ii?  iI..L  in  »»ct.*^m  p^n  ot  ctmnty. 

llr.MBtxT  r'EttK. — B;i>  ..r  O-tir.ry:  n?^^  io^  n-rrr^^ra  fan  m:  <>*^!ilx;  fli^ws 
ikmtheasterly  3i  ti.::*^  h.:^  W;^;i.:a  Rlv^-  irr.^:nary  i»  Re»:  Rirer  aivl 
thiw  to  the  MU>i>s:jif*:  i. 

HiBMAX  Ckeek.— Mii-*.f.  ro-m  j:  a  sir^ci  9  miles  h-c.z  rlsl.z  SMCth  of  Bo.lt^ 
ville  in  ♦^Mern  r.ar*  of  c*r^:.iy  aai  fi'»v.-:sz  into  Ua:»  R;ver  (tribotarr  to 
the  CViJormlo;.    Mav^i  ♦"i»*»,rrapMi*  uiari. 

llrMuiyid  nitASfU. — Mo' fa^ni*-  i%>\izit\  :  u  sii^U  ir  tencirterit  stivam  flawlni: 
lfjU>  K#vl  Ilfv*fr  r»'Mvjtarj  t.»  the  ML^iasifi^i  I  at»i>ot  2  miles  west  of 
VuiU'Y  Hi'hfnA  In  ri//riheni  j<in  of  cininty.     3I.>DtajTie  t<»ita*5rr;u»hic  map. 

ir»KM/f*v  r'Krr.K  -  IJ'ml*-  <V,unty ;  rises  aN^ut  1»  miles  s.iutheasi  «f  Mand:  flow>* 
p4mt\Hn\y  2k  niH****  (hrou^b  DUon,  Big,  and  Maldoo  lakes  to  Solpfaar 
M)Mr  iirShniury  Ut  \i*^\  Uivnr  and  thus  t'»  the  Mi<sissii»|>i> :  iatennitteur. 
'' '/  V^rAiitu  \*f\t*f'j:Vi\{thu'  map. 


Digitized  by 


Google 


GAZETTEER  OF  STREAMS  OF  TEXAS.  Ill 

H1CKMA17  Cbeek. — Xewtou  County;  flows  easterly  Ti  miles  liUi»  Sabine  River 

in  northeastern  part  of  county. 
Hickory  Cbeek. — Blanco  CJounty;  rises  3  miles  north  of  Saintly  in  central  part 
of  counter;  flows  soutlierly  8  miles  into  Pedemales  River  (tributary*  to  tin* 
Colorado)  8  miles  northwest  of  Johnson  City.    Blanco  topographic  map. 
HicKOBT  Cbkek. — Cooke  County;  rises  about  a  mile  north  of  Callisburg  in 
northeastern   part  of  county;   flows   northerly   10   miles   into   Red   River 
(tributary  to  the  Mississippi)  about  a  mile  west  of  Coesfield.    Gainesville 
topographic  map. 
Hickory   Creek. — Dallas  County;   rises  2  miles  south  of  Mesquite  in  south- 
eastern part  of  county ;  flows  southerly  8  miles  into  Trinity  River  4  miles 
south  of  Kleburg.    Dallas  topographic  map. 
UicKOKT  Cbeek. — I>enton  County;  rises  in  northwestern  part. of  county;  flows 
southeasterly  30  miles  into  Elm  Fork  of  Trinity  River  (tributary  to  Triniry 
River)  about  2  miles  east  of  Lewlsvllle. 
Hickoby   Cbsek. — South  Fork;  Denton  County;  tributary   to  Hickory  Creek 
(which  discharges  into  Trinity  River  through  Elm  Fork  of  the  Trinity)  in 
west  central  part  of  county. 
Hickory  Creek. — Llano,  Mason,  and  Gillespie  counties;  rises  near  the  corner  of 
Llano,  Mason,  and  Gillespie  counties;  flows  northeastward  20  miles  into 
Llano  JUver   (tributary  to  the  Colorado)   5  miles  northwest  of  Sixmile. 
Llano  topographic  map. 
HiGHHiix  Greek. — Fayette  CJounty ;  tributary  to  CJolorado  River  in  the  eastern 

part  of  the  county  near  La  Grange;  length,  4  miles. 
HiGHLAivD  Bayou. — Galveston  County;  rises  in  south  central  part  of  county; 
flows  southeasterly  13  miles  into  West  Galveston  Bay  and  thus  to  Gulf  of 
l^Iexico. 
Hlll  Creek. — Bosque  and  Somervell  counties;  formed  2  miles  southwest  of 
Eulogy  by  the  union  of  the  North  and  South  forks  of  Hill  Creek;  flows 
northerly  4  miles  Into  Brazos  River  31  miles  west  of  Brazos  Point  In  eastern 
part  of  Somervell  County.    Granbury  topographic  map. 
Hill  Creek,  South  Fork. — Bosque  County ;  rises  near  Somervell-Bosque  county 
line,  2i  miles  southwest  of  **  Hill  Creek ;"  flows  northeasterly  7  miles  to  its 
junction  with  the  North  Fork  of  Hill  Creek  forming  Hill  Creek  (tributary 
to  Brazos  River)  2  miles  southwest  of  Eulogy.    Granbury  topi>graphic  mai». 
Hill  Creek,  North  Fobk. — Bosque  County ;  rises  2  miles  west  of  *'  Hill  Creek  :*' 
flows  easterly  6  miles  to  its  junction  with  South  Fork  of  Hill  Creek  form- 
ing Hlll  Creek  (tributai^i*  to  Brazos  River)  2  miles  southwest  of  Euloiry. 
Granbury  topographic  map. 
Hill  Creek. — ^McMuUen  County;  rises  in  northern  p;irt  of  county;  flows  north- 
ward 16  miles  Into  Nueces  River. 
Hills  Creek. — Burleson  County;  small  stream  flowhig  into  Yegua  Creek  (tribu- 
tary to  Brazos  River)  north  of  Hicks  in  western  part  of  county. 
HitWBRANT  Bayou. — ^Jefferson  Onnty;  rises  near  Beaumont  In  northern  part 
of   county;    flows    southeasterly    lb    miles    into    Taylors    Bayou    (thence 
though  Sabine  Lake  to  Gulf  of  Mexico)  3i  miles  west  of  El  Vista;  tidal 
about  10  miles  above  mouth ;  takes  a  very  irregular  course  through  heavily 
timbered  land  In  upper  drainage  basin;  In  lower  reaches  the  channel  is 
wide,  deep,  and  open. 
HiNEs  Branch. — Caldwell  County;   rises   south  of  Tilmon;   an  intermittent 
stream  flowing  through  I'lum  Creek  to  the  San  Marcos  and  thus  to  Guada- 
lupe River,    San  Marcos  topographic  map. 
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HisAW  Cbeek. — Runnels  County;  northeast  of  Maverick  In  western  part  of 
county ;  small  intermittent  stream  8  miles  long  flowing  througli  Valley 
Creek  into  the  Colorado.    Hayrick  topograplilc  map. 

HiTsoN  Branch. — Stephens  County;  a  westward  flowing  stream  S  miles  long 
joining  Gonzales  Creek  (tributary  to  Clear  Fork  of  Brazos  River  and  thus 
to  the  Brazos)  1§  miles  southeast  of  Breckenridge.  Brecldnrldge  topo- 
graphic map. 

HiTsox  Branch. — Stephens  County;  a  small  stream  rising  4  miles  west  of 
Caddo  and  flowing  northerly  2  miles  into  Post  Oak  Branch  (tributary 
through  Little  Cedar  Creek  to  Big  Cedar  Creek  and  thus  to  Brazos  River). 
Breckenridge  topographic  map. 

HiTsoN  Creek. — Fisher  and  Stonewall  counties;  rises  near  Hltson  in  north- 
eastern part  of  Fisher  County;  flows  northerly  6  miles  into  Double  Moon- 
tain  Fork  of  Brazos  River  (which  discharges  Into  the  Brazos)  In  sonthem 
part  of  Stonewall  County.    Roby  topographic  map. 

Hoo  Bayov. — Fort  Bend  County;  a  small  stream  about  1  mile  long  In  south- 
eastern part  of  county  flowing  southeasterly  into  Brazos  River. 

Hoo  Bayou. — Panola  County ;  rises  about  3  miles  northwest  of  Carthage ;  flows 
easterly  10  miles;  empties  Into  Sabine  River  a  mile  west  of  Pulaski. 

Hoo  Branch. — Fayette  County;  northwest  of  Flatonla;  small  Intermittent 
stream  flowing  Into  Big  Flvemlle  Creek  (tributary  to  Peach  Creek  and 
thus  to  Guadalupe  River).    Flatonia  topographic  map. 

Hog  Branch. — Stephens  County;  an  intermittent  stream  rising  near  Double 
Mountain  In  southwestern  pa  it  of  cimnty  and  flowing  northwestward  8  miles 
into  Sandy  Creek  (tributary  to  Hubbard  Creek,  thence  through  Gonxales 
Creek  to  Clear  Fork  of  Brazos  and  Brazos  rivers)  near  Buck  Mountains. 
Breckenridge  topographic  map. 

Hog  Creek. — Brown  County ;  rises  in  the  Hog  Mountains  3  miles  southeast  of 
May  In  the  northeastern  part  of  the  county ;  flows  southwestward  12  miles 
into  Pecan  Bayou  (tributary  to  Colorado  River)  4  miles  southeast  of  Byrd's 
store.    Coleman  and  Brownwoml  topographic  maps. 

Hog  Cre^k. — Ckimanche  and  Eastland  counties;  rises  4  miles  northeast  of 
Desdemona  In  eastern  part  of  Eastland  County;  flows  southwestward  8 
miles  Into  Leon  River  (tributary  through  Little  River  to  the  Brazos)  Si 
miles  southwest  of  Desdemona  In  northern  part  of  Comanche  County. 
Eastland  topographic  map. 

Hog  Creek. — Concho  County;  rises  south  of  Paint  Rock  in  northeastern  part 
of  county;  flows  12  miles  into  Concho  River  (tributary  to  the  Colorado). 
Ballinger  and  Eden  topographic  map& 

Hog  Creek. — Ellis  County;  small  stream  flowing  through  southwestern  part  of 
county  Into  Mill  Creek,  thence  through  Pe<*an  to  Richland  Creek  and 
Trinity  River. 

Hog  Creek. — Erath  County;  an  Intermittent  stream  flowing  northeasterly  3 
miles  into  Little  Green  <'reek  (tributary  to  Green  Creek,  and  tlius  through 
Bosque  River  to  the  Brazos)  south  of  Alexander.  Stephenville  topo- 
graphic map. 

Hog  Creek, — Grayson  County;  a  small  intermittent  stream  flowing  Into  Ranife 
Creek  (tributary  to  Isle  du  Bois  Creek,  thence  through  Elm  Fork  of  the- 
Trinity  to  Trinity  River)  about  2  miles  west  of  Ethel.  Denlson  topographic 
map. 

Hog  Cbvxk. — Jasper  County :  a  small  Intermittent  stream  flowing  Into  Angelina 
River  (tributary  to  Neches  River)  in  northern  part  of  county.' 
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EIoG   Creek. — ^IcLonnan,   Bosqtie,   and   Coryell   counties;    rises  near   eastern 
corner  of  Hamilton  County ;  flows  southeasterly  36  miles  into  South  Bosque 
River   (tributary  through  Bosque  River  to  the  Brazos)  7  miles  southwest 
of  Waco  in  central  part  of  McLennan  County.    Meridian  and  Waco  topo- 
graphic maps. 
Hog  Creek, — Milam  and  Falls  counties ;  rises  near  Lott  in  western  part  of  Palls 
County;  flows  southeasterly  17  miles  into  Pond  Creek  (tributary  to  Brazos 
River)  In  northern  part  of  Milam  County. 
Hog  Cheek. — Runnels  County ;  an  Intermittent  stream  west  of  Maverick  in  the 
western  part  of  county ;  flows  into  Colorado  River ;  length,  9  miles.    Hay- 
rick topographic  map. 
Hog  Cbeek. — Runnels  County ;  flows  through  the  town  of  Norwood  In  the  south- 
eastern part  of  the  county;  Joins  Mustang  Creek  (tributary  to  the  Colo- 
rado) ;  length,  6  miles.     Ballinger  topographic  map. 
Hog  C^beek. — Shackelford  County;  a  small   stream   flowing  northwestward  5 
miles  into  Clfar  Fork  of  Brazos  River  (which  discharges  into  the  Brazos) 
10  miles  north  of  Rising  Sun  in  western  part  of  county.    Anson  topographic 
map. 
Hog  Maxsh. — Tom  Green  County;  an  intermittent  stream  flowing  through  the 
eastern  part  of  the  county  Into  Lipan  Creek  and  thus  through  the  Concho 
into  Colorado  River;  length,  17  miles.     San  Angelo  topographic  map. 
Holland  (?beek. — Grimes  County;  rises  north  of  Anderson;  flows  southwesterly 
into  Xavasota  River  (tributary  to  the  Brazos)  3  miles  north  of  the  town 
of  Xavasota.    Xavasota  topographic  map. 
HoLLTDAY   Creek. — Archer  and  Wichita   counties;   rises  in  northern  part  of 
Archer  County;  flows  northeasterly  23  miles  Into  Wichita  River  (tributary 
to  Red  River  and  thus  to  the  Mississippi)    In  the  southeastern  part  of 
Wichita  County  about  2  miles  northeast  of  Wichita  Falls. 
Holliday  C^eek.— Kendall  County;  a  small  stream  rising  southeast  of  Com- 
fort and  flowing  into  Guadalupe  River. 
lIoLLiNGs  Bbaxch. — Dallas  and  Tarrant  counties;  small  stream  flowing  into 
Mountain  Creek    (tributary  to  West  Fork  of  Trinity  River  and  thus  to 
the  Trinity)    southwest  of  Cellar  Hill  In  southwestern  corner  of  Dallas 
County  and  southeastern  comer  of  Tarrant  County.     Fort  Worth   and 
Dallas  topographic  maps. 
Holly  Creek. — Wood  County;  flows  southerly  4  miles  Into  Big  Sandy  Creek 

(tributary  to  Sabine  River)  in  eastern  part  of  county. 
Home  (IJreek. — Coleman  County ;  rises  4  miles  south  of  Glen  Cove  In  western 
part  of  county ;  flows  southeastward  30  miles  into  Colorado  River  9  miles 
south  of  Trickham  In  the  southeastern  comer  of  the  county.     Ballinger, 
Coleman,  and  Brady  topographic  maps. 
Home  Creek. — Potter  County;  rises  in  north  central  part  of  county;  flows 
southeasterly    7    miles    Into    Canadian    River     (tributary    to    Arkansas 
River  and  thus  to  the  Mississippi ) . 
HoxET  CtoEK. — Burnet  County;  connects  with  Hamilton  Creek   (tributary  to 
the  Colorado)  4  miles  northeast  of  Falrland  In  the  south  central  part  of 
the  county ;  length,  5  miles.    Burnet  topographic  map. 
HoxEY  Creek. — Comal    County;   small    stream   southwest   of   Spring   Branch 
in  northwestern  part  of  county ;  flows  into  Guadalupe  River ;  Intermittent. 
HoxEY  Creek. — Collin  County;  rises  about  3  miles  northeast  of  Roseland; 
flows  southeasterly  13  miles  into  East  Fork  of  Trinity  River   (tributary 
to  Trinity  River)  about  3  miles  north  of  McKinney. 
117992*'— 19— WSP  448 8 
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IfoMcr  CuKZK. — CoryoJl  County;  ris^  at  Purmela  in  northwestern  part  M 
cMinti';  flowj«  easterly  5  mites  into  Mustang:  Creek  (tribntaxr  throng 
l^eon  Ulver  to  Uttle  River  and  thus  to  the  Brazos).  GatesviHe  t»p"- 
irraphlc  mai). 

IfoNKV  CuKKK.— Hnmilton  CVmnty;  rises  2  miles  west  of  Carleton;  noitrs  oorth- 
eiiHU*rly  15  miles  into  B<isque  lUver  (tributary  to  the  Bcmxos>  3  nile^ 
i«awt  of  Hioo  in  northeast  cornei-  of  county.  Hamilton  and  Meridian 
toi»oKi*nplilc  maps. 

rio(v»:v  CuKk:K. — Hunt  Count>':  rises  about  4  miles  sonth  of  Wolfe  City  in 
mM'tliern  part  of  county;  flows  southeasterly  C  miles  into  Soutli  Salpbar 
lllver    (tributiiry  to  Sulphur  Ulver  and  thus  tlirou^  Red  River  to  tU 

lllNMiMNlppi). 

Ilua^ nr  Cuekk, — Lavaca  County;  rises  near  Lavaca-Colorailo  county  line;  flt^ws 
•M»uthw«»Hterly  4  miles  into  Navldad  Ulver  (tributary  t<»  Lavaca  River  and 
thence  t4»  (iulf  of  Mexico  through  Matagorda  Bay)  2  miles  north sves^t  0( 
Hublliue. 

lloM.Y  Cmi'Jck. — Lamor  Countj*;  rises  al>out  4  miles  soutlieast  of  Brookston  hi 
»Mititliern  part  of  county;  flows  southeastward  8  miles  into  North  Sal- 
r»Jiur  River  (tributary  to  Sulphur  River,  wldch  discharges  into  tiie  Mi>- 
alMHjpi>l  through  Red  River)  in  tlie  southern  part  of  the  county  at  the 
Moudiern  b^mndary  line. 

JioMcv  i'nvAitir  l\ei'r  County;  small  stream  flowing  into  North  Fork  0t 
(juadaluiM*  River  (tril»utary  to  tJie  Guadiilui>e)  northwest  of  JatHMiica  in 
central  part  of  county.    Kerrvllle  topographic  map. 

Ho.NK>  (7KK1CK. — Llano  County;  rises  near  Pyramid  Roclc,  8  miles  soutli  of  th'» 
town  of  Llano  In  tlte  southern  part  of  tlie  county*;  flows  eastivard  1^ 
miles  Into  Llano  River  (tributary  to  the  Colorado)  3  miles  west  of 
Kliik'xlaiid.     Llano  and  Burnet  topographic  maps. 

IfoNKV  Cfiic»:K.- -Mason  C^nuity ;  a  tributary',  througli  Llano  River  to  the  Cola- 
rado,  flowing  west  of  Mason  througli  the  centi'al  |iart  of  county;  length, 
14  ndles.     Mason  topographic  uiai>. 

lloNKV  Chkkk. — rah)  l*into  County;  a  amall  stream  flowing  southeasterly  8 
wih»K  Into  Palo  Pluto  Creek  (tributary  to  Brazos  River)  1  mile  north- 
west of  Coalville,  in  aouthwestem  imrt  of  county*.  Palo  Pinto  toi)ogniplil<' 
map. 

IIom:v  iiaovK  (^rkkk. — Fannin  Cr>unty;  rises  2  miles  north  of  the  town  of 
Honey  Grove  in  eastern  part  of  county;  flows  northwesterly  8  miles  into 
lioU  d'urc  Creek  (tributary  to  Red  River  and  thut»  to  the  Mh^sisslppt ) . 

HoNtK)  CuEEK. — Bandera,  Me<lliia,  and  Frio  counties;  rises  In  the  central  part 
of  Bandera  County ;  flows  southward  and  southeastward  10  miles  through 
Bandera  ('ourity,  40  ndles  through  Medina  County,  thence  13  miles  through 
FrU)  C<*unty  Into  Frio  River  (tributary  to  Nueces  River)  southwest  of 
Pt^rsalL 

Hondo  (>rekk. — Bexar  County ;  small  stream  north  of  Elmendorf  in  the  south- 
eastern jmrt  of  the  county;  flows  into  Calaveras  Creek  (tributary  to  the 
Guudaluiie  tbrotigh  San  Antonio  River).     San  Antonio  topographic  map. 

Hondo  Ckeek. — Karnes  C^ounty;  northeast  of  Green  in  tlie  southern  part  of 
the  county;  flows  Into  San  Antonio  River  and  thus  to  the  Guadalupe. 

Hondo  Cheek. — Llano  County ;  rises  north  of  Oxford  in  southern  part  of  county; 
flows  southeastward  6  miles  to  its  junction  with  Sandj*  Creek  (tributary  to 
the  Colorado)  2  miles  west  of  Potato  Hill.    Liano  topographic  map. 

Hoopeu  Cbeek. — Shelby  Comity;  rises  In  southwestern  part  of  county;  flows 
southwesterly  11  miles  into  Attoyac  Bayou  (tributary  to  Angelina  River 
and  thus  to  the  Neches)  near  Grigsby. 
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EIop£8  Crsiik. — Brazos  County;  rises  2  miles  nortli  of  Welbuni;  flows  south- 
westward  4  miles  into  Brazos  River  in  southern  part  of  county. 
UoRo  Crkeik. — Goliad  County ;  rises  in  southwestern  part  of  county ;  flows  Into 

San  Antonio  River  and  thus  to  the  Guadalupe;  very  small. 
HosDs  Cr£e:k. — Coleman  County;  rises  5  miles  northwest  of  Glen  Cove  In  the 
western  part  of  county ;  flows  easterly'  35  miles  through  Coleman  into  Jim 
Xed  -Creek  (tributary  to  Pecan  Bayou  and  thus  to  the  Colorado)  a  mile 
southwest  of  Camp  Colorado  in  the  central  part  of  the  county.    Balllnger 
and   Coleman  topographic  maps. 
HoKDs  Crexjl. — K North) ;  Coleman  County ;  rises  north  of  the  town  of  Coleman 
In  nortli  central  part  of  county ;  flows  11  miles  to  its  junction  with  Hords 
Creek   and   thus  to  Jim  Ned  Creek    (tributary  through  Pecan  Bayou  to 
Colorado  River).    Balllnger  and  Coleman  topographic  maps. 
UoBNE  Brakch. — Hill  County ;  rises  2  miles  northeast  of  Woodbury  In  central 
part  of  county;  flows  southwestward  4  miles  into  Aquilla  Creek  (tributary 
to  Brazos  River).    Cleburne  topographic  map. 
UoBXicA  Cheek. — ^Motley  County ;  small  stream  rising  in  northern  part  of  county 
and  flowing  northeasterly  Into  Pease  River   (tributary  to  Red  River  and 
thus  to  the  Mississippi)  ;  length,  8  miles. 
Ho&s£  CamsK. — Brewster  County;  rises  In  eastern  part  about  9  miles  northeast 
of  Bullls  Gap;  flows  southeasterly  7  miles  into  Maxon  Creek  tributary 
to  San  Francisco  Creek,  and  thus  to  Rio  Grande;  lutermlttenL    Bullls  Gap 
and  Indian  Wells  topographic  maps. 
HoESE  Creek. — Coleman  County ;  a  stream  6  miles  long  south  of  Santa  Anna  in 
ttie  central  part  of  the  county ;  flows  into  Home  Creek  and  thus  to  the 
Colorado.     Coleman  topographic  map. 
HoBSE  Crkek. — Donley  County ;  a  stream  3  miles  long  flowing  southerly  througli 
east  central  part  of  county  into  Salt  Fork  of  Red  River,  thence  to  Prairie 
Dog  Town  Fork  of  the  Red  and  thus  through  Red  Rher  to  the  Mississippi. 
HossE  Cbeek. — Hemhlll  County;  an  Intermittent  stream  6  miles  long  flowing 
southerly   into   Canadian   River    (which   discharges   Into    the   Mississippi 
through  the  Arkansas)  5  miles  northwest  of  Canadian  In  northwestern  part 
of  county. 
HomsE  Cbeek. — Hunt  County;   rises  In   north  central  part  of  county;   flows 
southerly  9  miles  into  Cowleach  Fork  of  Sabine  River  thence  to  Sabine 
River  through  Caddo  Fork  of  the  Sabine,  about  a  mile  east  of  Greenville. 
HoBSE  Ckeek. — Titus  and  Morris  counties;  rises  in  the  northeastern  part  of 
Titus  County;  flows  northeasterly  7  miles  into  Whlteoak  Bayou  (tributary 
to  Sulphur  River  and  thus  to  the  Mississippi  through  Red  River)   In  the 
northwestern  part  of  Morris  County. 
Hobse  Cbeek. — ^San  Saba  County;  small  stream  rising  9  miles  north  of  San 
Saba  in  the  northeastern  part  of  the  county ;  flows  5  miles  into  Colorado 
River,     San  Saba  topographic  map. 
HoESE  Hollow. — Fisher  County;  rises  in  southeastern  part  of  coui.ty;  flows 
into  Sweetwater  Creek  (tributary  to  Clear  Fork  of  Brazos  River  and  thus 
to  the  Brazos) ;  Intermittent.     Roby  topographic  map. 
Horse  Pew  Cbeek. — Harris  County ;  risers  3  miles  south  of  Houston  Hot  Wells ; 
flop's  southeasterly  51  miies  into  Langhams  Creek  (tributary  through  Bear 
and  Mayde  Creeks  to  Buffalo  Bayou  and  thus  through  Sabine.  Trinity,  and 
Galve^on  bays  to  Gulf  of  Mexico) ;  Interndttent.    Cypress,  HlUendaiil,  and 
Addicks  topographic  maps. 
^^*8E  Pen  Bayou. — ^Harris  Conaty ;  rises  2  miles  east  of  Olcott ;  flows  easterly 
5  miles  into  Middle  Bayoo  and  thus  to  Galveston  Bay  and  Gulf  of  Mexico ; 
partially  intermittent.    Genoa  and  Seabrook  topographic  maps. 
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Ilofc^E  l*i:?i  Creek. — Tyler  Conniy;  small  stretim  !?outhwest  of  TVoodville  in 
wpsterD  part  of  county;  Joins  Wood  Creek  (tributary  to  Alabama  Creek 
and  thus  to  Xechei?  River)  soutliwest  of  Warren. 

HocsE  Thief  Caxyox. — Jeff  Davis  County ;  an  intermittent  stream ;  beads  6 
miles  east  of  Fort  Davis  in  eastern  part  of  the  county;  flows  northeasterlx 
20  miles  Into  Limpia  Creelj  (tributary  to  Paisano  Creek  and  thus  tlirougb 
Pecos  River  to  Rio  Grande).     Fort  Davis  topographic  map. 

Hot  Spring  Crixk. — Pre*<idio  County ;  hea«ls  10  miles  northeast  of  Rnldosa  in 
Tierra  Vieja  Mountains;  flows  southwestwanl  into  Rio  Grande  4  miles 
north  of  Ruidosa ;  leneth,  11  miles ;  intermittent.  San  Carlos  topographic 
map. 

House  Creek. — Coryell  County ;  rises  at  Coperas  Cove  In  southern  part  of 
Countr;  flows  northeasterly  10  miles  to  a  point  7  miles  northwest  of 
Kllleen,  where  it  enters  Cowhouse  Creek,  and  thus  to  Leon,  Little,  and 
Brazos  rivers.    Gatesville  topographic  map. 

House  Mountain  Branch. — Llano  County;  an  intermittent  stream  3  miles  In 
length  flowing  into  Hickory  Creek  (tributary  to  Llano  River  and  thus  to 
(he  Colorado)  east  of  Starkes  in  the  southwestern  part  of  county.  Llano 
topographic  map. 

Housing  Bayou. — Sabine  County;  rises  in  western  part  of  county;  flows  east- 
erly 22  miles  across  the  south  central  iwirt  of  countj'  into  Sabine  River. 

Houston  Creek. — Ellis  County;  joins  Pecan  Creek  (tributary  to  Trinity  River 
through  Richland  Cret»k)  in  southwestern  part  of  county. 

Howard  Creek. — Bowie  County;  rises  about  1  mile  south  of  Nash  in  eastern 
part  of  county;  flows  southeasterly  6  miles  into  Hurricane  Creek  (tribu- 
tarj'  to  Sulphur  River  and  thus  through  Re<l  River  to  the  Mississippi) 
alKmt  3  miles  south  of  Texarkana.    Texarkana  topographic  map. 

Howards  Creek. — Reagan.  Crockett,  and  Val  Verde  counties ;  rises  near  county 
line  of  Crockett  and  Reagan  counties  about  30  miles  north  of  the  town  of 
Ozona ;  flows  in  a  southerly  course  to  Ozoua  then  southwesterly  45  miles 
Into  Pecos  River  (tributary  to  Rio  Grande)  25  miles  northwest  of  Langtry 
In  extreme  northwestern  part  of  A'al  Verde  County. 

H-UANA  Creek. — Slielby  County ;  formed  about  2  miles  southwest  of  Center  by 
the  union  of  the  North  and  South  branches;  flows  southeasterly  4  miles 
into  South  Tancha  Bayou  (tributary  to  Tancha  Bayou  and  thus  to  Sabine 
River)  about  4  miles  west  of  Shelbyvllle. 

HuANA  Creek,  North  Fork. — Shelby  County ;  rises  about  11  miles  northwest  of 
Center;  flows  southeasterly  11  miles  to  Its  confluence  with  South  Fork 
of  Huana  Creek  forming  Huana  Creek  (tributary  to  South  Tancha  Bayou, 
thus  to  Tancha  Bayou  and  Sabine  River),  2  miles  southwest  of  Center. 

Huana  Creek,  South  Fork. — Shelby  County;  rises  in  southern  part  of  countj^; 
flows  northerly  to  its  junction  with  North  Fork  of  Huana  Creek,  forming 
Huana  Creek,  thence  to  South  Tancha  Bayou,  Tancha  Bayou,  and  Sabine 
River. 

Hubbard  Creek. — Stephens,  Shackelford,  and  Callahan  counties;  rises  at  Baird 
In  northern  part  of  Callahan  County;  flows  northeasterly  60  miles  into 
Gonzales  Creek  (tributary  to  Clear  Fork  of  Brazos  River,  and  thus  to 
the  Brazos)  1  mile  southeast  of  Crystal  Falls.  Albany  and  Breck«iridge 
topographic  maps. 

Hubbard  Creek. — West  Fork  of;  Callahan  County;  rises  near  Admiral;  flows 
northerly  12  miles  into  Deep  Creek  (tributary  through  Hubbard  Creek 
to  Gonzales  Creek,  thence  through  Clear  Fork  of  Brazos  River  to  the 
Brazos)  6  miles  northwest  of  Bremen  In  northeastern  part  of  county. 
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HucKLEBERitY  Cbeek. — Hansfoi'd  County ;   rises  iu   northern  part  of  county ; 
flows  northeasterly  Into  Beaver  River  (tributary  to  North  Fork  of  Cana- 
dian River  and  thus  through  Canadian  and  Arliansas  rivers  to  the  Missis- 
sippi )  in  southeastern  part  of  Texas  County,  Okla. 
HucKLEBEBBY  Cbeek. — Newtou  County ;  rises  3  miles  north  of  Newton;  flows 
southeasterly  8  miles;  enters  Caney  Creek   (tributary  to  Sabine  River) 
about  6  miles  southeast  of  Newton. 
HrBsoN   Bkajs'ch.— McCuUoch  Ck)unty;  a  small  stream  flowing  4  miles  to  its 
junction  with  San  Saba  River  (tributary  to  the  Colorado)  near  camp  San 
Saba  in  the  southern  part  of  the  county.    Brady  and  Mason  topographic 
maps. 
Hnn?NEB  Cbeek. — Bexar  County;  rises  northwest  of  San  Antonio;  flows  into 
Leon  Creek   (tributary  to  Medina  River,  and  thus  through  San  Antonio 
River  to  the  Guadalupe)  ;  intermittent.     San  Antonio  topographic  map. 
HvTFSTEADEHi  Creek. — Stcphcus  aud  Young  counties;  a  stream  6  miles  long 
flowing  southerly  to  its  Junction  with  CHear  Fork  of  Brazos  River  (tribu- 
tary to   Brazos  River)   2  miles  southeast  of  southwest  corner  of  Young 
County.     Breckenridge  topographic  map. 
Hughes  Cbeek. — Cass  CJounty;  rises  1  mile  north  of  Hughes  Springs  in  south- 
western part  of  county ;  flows  southeasterly  10  miles  into  Black  Cypress 
Bayou    (tributary  through  Big  Cypress  Bayou  to  Ferry  Lake,  thence  to 
Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi)  4  miles  north- 
east of  Avinger. 
HrsTiNG  Bayou. — Harris  County;  rises  In  the  northern  part  of  the  city  of 
Houston ;   flows  easterly  and  southeasterly  12  miles  into  Ship  Channel 
(Buffalo  Bayou)   thence  to  Galveston  Bay  and  Gulf  of  Mexico,  2  miles 
northeast   of   Pasadena.     Settegast,   Fauna,    and   Deepwater   topographic 
maps. 
Hr?fTEB  Bbanch. — Cooke  County ;  small  stream  flowing  into  Clear  Creek  ( trib- 
utary to  Elm  Fork  of  Trinity  River  and  thus  to  the  Trinity)   in  south- 
western part  of  county ;  intermittent.     Gainesville  topographic  map. 
HrxTs   Bra>'ch. — Bastrop  County ;   north  of  Smithvllle  in   the  southeastern 
part  of  county ;  a  small  intermittent  tributary  to  CJolorado  River ;  length,  5 
miles.    Bastrop  topographic  map. 
HrKRicANE  Bayou. — Houston  County;  rises  about  7  miles  east  of  Crockett; 

flows  westerly  19  miles  into  Trinity  River  southeast  of  Malvern. 
HiimicANE  Crkek. — Anderson  County;  rises  about  6  miles  north  of  I^alestine; 

flows  southeasterly  15  miles  Into  Neches  River. 
Hurricane  ob  Day  (IJreek. — Bowie  County,  Tex.,  and  Miller  County,  Ark.; 
forme<l  about  1}  miles  south  of  Texarkana  in  eastern  part  of  Bowie  County, 
Tex.,  by  union  of  Harris  and  Ward  creeks;  flows  southeasterly  3  miles  to 
its  intersection  of  the  Texas- Arkansas  State  line,  thence  9  miles  to  its  con- 
fluence with  Sulphur  River  (tributary  to  Red  River  and  thus  to  the  Mis- 
J^issippi)  in  Miller  CJounty,  Ark.    Texarkana  topographic  mqj). 
Hukwcaxe   Cbeek. — Cass   County ;    rises    about    i    mile   southeast    of   Queen 
City  in  northeastern  part  of  county ;  flows  southward  7  miles  into  Black 
Bayou  (tributary  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mis- 
sissippi) near  Arnold's  sawmill,  4  miles  northeast  of  Bivins. 
Huhricane  Cseek. — Sabine  County ;  small  stream  flowing  into  Housing  Bayou, 

thence  to  Sabine  Riber  about  4  miles  south  of  Hemphill. 
HuBST  Creek. — ^Tra%is  County ;  small  intermittent  stream  north  of  Bee  Caves 
in  the  northwestern  part  of  the  county  flowing  into  Colorado  River ;  length, 
5  miles,    Austin  topographic  map. 
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IicPKBiALSiT  Cheek. — Kinney  and  Maverick  counties;  riijea  6  mliea  aouth  ot 
Bracket! ;  flows  soulherly  about  26  miles  Into  Rio  Grancie.  Brackett  topog- 
raphic map. 

INDEPENDKNCE  Ckeek.— Terrell  County ;  rises  18  miles  southwest  of  Sheffield  ; 
takes  a  general  southeasterly  course  about  18  miles;  empties  Into  Pecos 
River  (tributary  to  Rio  Grande)  15  mlles.soutli  of  Old  Fort  Lancaster  and 
Sheffield ;  intermittent 

Indian  Cbeek.— Bexar  County;  an  intermittent  stream  flowing  southwe^  o€ 
the  City  of  San  Antonio  and  south  of  the  town  of  Leon  into  Leon  Creek, 
and  thus  through  Medina  and  San  Antonio  rivers  to  the  Guadalupe.  San 
Antonio  topographic  map. 

Indian  Cbkek. — Brown  County;  small  stream  in  the  southern  part  of  Uie 
county  west  of  the  town  of  Indian  Creek;  flows  Into  Colorado  River; 
length,  10  miles.    Coleman,  Brownwood,  and  San  Saba  topographic  maps. 

Indian  Cbeek. — Coleman  County ;  rises  northeast  of  the  town  of  Coleman ; 
flows  through  the  northwestern  part  of  the  county  Into  Jim  Ned  Creek  and 
thus  to  Pecan  Bayou  (tributary  to  Colorado  River)  ;  length,  6  miles.  Cole- 
man topographic  map. 

Indian  Cbeek. — Comanche  County;  rises  2  miles  northeast  of  Logan  Gap  in 
southern  part  of  county;  flows  easterly  10  miles  into  Leon  River  (tributary 
through  Little  River  to  the  Brazos)  2  miles  northeast  of  Dingier;  pas^^e?* 
through  Comanche.    Brownwood  and  Hamilton  topographic  maps. 

Indian  Creek. — Comal  County ;  small  stream  in  western  part  of  county ;  flows 
into  Rio  Cibolo  (tributary  to  San  Antonio  River  and  thus  to  the  Guada- 
lupe). 

Indian  Creek. — O)oke  (bounty;  rises  about  6  miles  east  of  Gainesville;  flow^ 
southerly  18  miles  into  Isle  du  Bols  Creek  (tributary  to  Elm  Fork  of  the 
Trinity,  then  to  the  Trinity).    Gainesville  topographic  map. 

Indian  Cbeek. — Clolllngsworth  CJountj*;  rises  in  central  part;  flows  north^*ly 
4  miles  into  Salt  Fork  of  Red  River  (tributary  to  Prairie  Dog  Town  Fork 
of  Red  River  and  thus  through  the  Red  to  the  Mississippi). 

Indian  Creek. — Denton  County ;  tributary  to  Elm  Fork  of  Trinity  River  (which 
discharges  into  Trinity  River)  in  southwestern  part  of  county. 

Indian  Creek. — Donley  and  Hall  counties ;  rises  in  southeastern  part  of  Donley 
County ;  flows  southeasterly-  24  miles  Into  Prairie  Dog  Town  Fork  of  Utni 
River  (tributary  to  Reil  River  and  thus  to  the  Mississippi)  about  10  miles 
southwest  of  Salisbury  in  Hall  County. 

Indian  Creek. — Edwards  County;  an  Intermittent  tributary;  rises  in  the  cen- 
tral part  of  the  county ;  flows  in  soutliwesterly  course  to  Its  junction  with 
West  Nueces  River  (tributary  to  Nueces  River)  about  2  miles  l)elow  Elli.s; 
length,  18  miles.    Nueces  topographic  map. 

Indian  CJbeek.— Erath  CJounty;  rises  at  Bunkerhill;  flows  southerly  6  miles 
Into  Bosque  River  (tributary  to  Brazos  River)  3  miles  southwest  of 
Selden  in  southern  part  of  county.     Stephen ville  topographic  map. 

Indian  Creek. — Fannin  and  Collin  counties;  rises  near  southwestern  comer 
of  Fannin  CJounty;  flows  southerly  7  miles  Into  Bear  Creek  (tributary  t'> 
Pilot  Grove  and  thus  through  Sister  Grove  Creek  to  East  Fork  of  Trinity 
River,  then  to  the  Trinity)  about  8  miles  east  of  Blue  Ridge  In  Collin 
County. 

Indian  Creek. — Gillespie  County;  in  the  southwestern  part  of  the  county;  flow.n 
4  miles  into  Scott  Branch  (tributary  through  Pedernales  River  to  the 
Colorado).     Kerrvllle  topographic  map. 
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l!n>iAx  CjtKFK. — Grimes  and  Montgomery  counties;  rises  in  eastern  part  of 
Grimes  County;  flows  soutlieasterly  3  miles  through  Grimes  County,  then 
3  miles  through  Montgomery  County  into  Lake  Creek  (tributary  to  West 
San  Jacinto  River),  thence  through  San  Jacinto  River  to  the  Gulf  of 
Mexico. 
IxDiAN  Creek. — Jasper  County ;  rises  about  4  miles  northwest  of  Jasper ;  flows 

westerly  9  miles  into  Angelina  River  (tributary  to  Neches  River). 
IXDLA.X  CnxEK. — Lavaca  County;  small  stream  rising  east  of  Shiner  and  flow- 
ing southeasterly  4  miles  into  Rocky  Creek   (tributary  to  Lavaca  River, 
tli^iee  to  Matagorda  Bay  and  Gulf  of  Mexico). 
Indian  Cbeek. — ^Montgomery  County;  small  tributary  to  Caney  Creek  (thence 
to  Gulf  of  Mexico  through  East  San  Jacinto  River  and  the  San  Jacinto)  in 
northeastern  part  of  county. 
Indian  Cbeek. — Nacogdoches  County;  rises  about  2  miles  southeast  of  Socul 
In  northwestern  part  of  county;  flows  westerly  4  miles,  Joins  Angelina 
River  (tributary  to  Neches  River)  about  one-half  mile  south  of  the  Texas 
and  New  Orleans  Railway  crossing. 
Indian  Cbeek. — Newton  County;  flows  northerly  4  miles;  empties  into  Buck 
Creek    (tributary  to  Sabine  River)  a  short  distance  alK)ve  its  mouth  in 
northern  part  of  count>'. 
Indian  Creek. — Potter  County ;  a  stream  4i  miles  long  rising  In  northwestern 
part   of  county  and  flovilng  southerly  into  Canadian   River    (which  dis- 
cliarges  into  the  Mississippi  through  Arkansas  River)   2  miles  north  of 
Amy. 
Indian   Cbeek. — Shackelford  County;   rises  5   miles  south  of  Albany;   flows 
easterly  7  miles  into  Hubbard  Creek  (tributary  to  Gonzales  Creek,  thence 
through  Clear  Fork  of  Brazos  River  to  the  Brazos)  south  of  McCatherine 
Mountain.    Albany  topographic  map. 
Indian    Creek. — Smith   County;    small   stream   6   miles   long   flowing   south- 
westerly into  Neches  River  southwest  of  Tyler  in  the  western  part  of 
county, 
Indian  Creek. — Terrell  County;  rises  in  southwestern  part,  IJ  miles  south- 
west of  Taylor  Ranch ;  flows  southeasterly  into  Rio  Grande ;  intermittent. 
Dryden  Crossing  t(^)ographic  map. 
Indian   Creek. — Uvalde  County;   an   intermittent   tributary  in  the  "Canyon 
Country"  north  of  Uvalde,  about  5  miles  east  of  Montell  in  western  part 
of  county;  flows  southerly  20  miles  to  its  junction  with  Nueces  River  2 
miles  below  confluence  of  East  and  West  Nueces  rivers  about  3  miles 
north  of  Hacienda.    Uvalde  topographic  map. 
Indian    Creek. — Wise   and    Tarrant    counties;    tributary    to   West    Fork    of 
Trinity  River    (wliich  discliarges  into  the  Trinity)    In  the  southeastern 
part  of  Wise  and  northwestern  part  of  Tarrant  counties.     Fort  Worth 
topographic  map. 
Indian  Creek. — ^Wood  County;  flows  southerly  5  miles  into  Big  Sandy  Creek 

(tributary  to  Sabine  River)   In  northeastern  part  of  county. 
Indun  Camp  Creek. — Erath  County;  rises  4  miles  northeast  of  Stephenville ; 
flows  easterly  5  miles  into  Richardson  Oeek  (tributary  to  Paluxy  Creek  and 
thus  to  Brazos  River)  near  Sisk.     Stephenville  topographic  map. 
Ingrando  Marsh. — Harris  County;  4i  miles  southwest  of  Crosby  In  eastern 
part  of  county;  drains  easterly  through  Spring  Gully  and  Granite  Creek 
Into  San  Jacinto  River  and  thus  to  Gulf  of  Mexico.     Harmaston  topo- 
graphic map. 
^oxi  Creek. — Anderson  County;  a  stream   flowing  uortlieasterly   Into  Neches 
River  In  the  southeastern  part  of  county;  length,  13  miles. 


Digitized  by 


Google 


120  GAZETTEER  OF  STREAMS  OF  TEXAS. 

lo.Ni  Cue>:k. — PjiIo  Pinto  County ;  ri5?e8  near  Stepbens-Palo  Pinto  county  line; 
flows  northeasterly  23  miles  Into  Brazos  River  2  miles  northwest  of  Wolf 
Mountain  and  7  miles  northwest  of  Palo  Pinto  In  northwestern  part  of 
county.     Breckenridge  and  Palo  Pinto  topographic  maps. 

Ikish  Cbeek. — l>e  Witt  County;  smali  stream  flowing  into  Guadalupe  River  61 
miles  southeast  of  Cuero  in  southeastern  part  of  county. 

Iron  Creek. — Hill  County;  a  small  intermittent  stream  rising  2  miles  north  of 
I*rairie  Valley;  and  flowing  4  miles  into  Brazos  River  in  southern  part  of 
county.     Waco  topographic  map. 

Iron  Ore  Creek. — Grayson  County ;  rises  about  6  miles  northwest  of  Sherman 
in  northern  part  of  county;  flows  easterly  12  miles  Into  Choctaw  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  about  5  miles  south- 
east of  Denison.    Denlson  topographic  map. 

Iron  Rock  Creek. — Blanco  County ;  west  of  Westbrook  in  western  part  of 
county;  small  stream  flowing  into  Pedernales  River  (tributary  to  Colo- 
rado River)  ;  lenjrth,  3  miles.    Fredericksburg  topogi-aphic  map. 

Irons  Bayou. — Panola  County;  rises  about  3  miles  north  of  Clayton;  flows 
northeasterly  14  miles  into  Sabine  River  5  miles  north  of  Carthage. 

Irons  or  Spring  Creek. — W^aller  County;  rises  8  miles  south  of  Hempstead; 
flows  southerly  18  miles  into  Brazos  River  6  miles  east  of  Sealey  In  south- 
western part  of  county. 

Irwin  CJreek. — ^Throckmorton  County;  small  stream  flowing  southwesterly  6 
miles  into  Clear  Fork  of  Brazos  River  (tributary  to  the  Brazos)  near 
Shackelford-Throckmorton  county  line  2  miles  north  of  Fort  Griflin.  Al- 
bany topographic  map. 

Isinglass  Canyon. — Terrell  County;  rises  In  southwestern  part ;  flows  southerly 
about  9  miles  into  Washboard  Canyon  (tributaiy  to  San  Francisco  Creek 
and  thus  to  Rio  Grande) ;  intermittent    Indian  Wells  topographic  map. 

Island  Creek. — Hill  and  Ellis  counties;  rises  3  miles  northeast  of  Itnsca,  in 
northern  part  of  Hill  County ;  flows  northeasterly  11  miles  into  North  Fork 
of  Pecan  Creek  (tributary  to  Pecan  and  Richland  creeks,  thence  to  Trinity 
River)  in  southern  pai-t  of  Ellis  County.    Cleburne  toix)graphic  map. 

Isle  dit  Bois  Creek. — Grayson,  Cooke,  and  Denton  counties;  formed  about  3 
miles  south  of  Colllnsville,  Grayson  County,  by  the  union  of  Range  and 
Jordan  creeks;  flows  southwesterly  14  miles  into  Elm  Fork  of  Trinity 
River  (tributary  to  the  Trinity)  about  5  miles  northwest  of  Aubrey  in  Den- 
ton County.     Denison  topographic  map. 

IvANHOE  Creek. — Lipscomb  County;  an  intermittent  stream  rising  in  north- 
eastern part  of  county ;  flowing  southeasterly  into  Oklahoma,  Joining  Wolf 
Creek  (tributary  through  North  Fork  of  the  Canadian  to  Canadian  River, 
and  thus  through  Arkansas  River  to  the  Mississippi)  6  miles  west  of 
ghattock,  Okla. 

Jabalina  Canyox. — Terrell  County ;  rises  in  southwestern  part,  2}  miles  west 
of  Loma  Vista ;  flows  southerly  5  miles  into  Rio  Grande ;  intermittent 
Dryden  Crossing  topographic  map. 

Jack  Bayou. — Angelina  County;  small  stream  flowing  into  Cedar  Creek  (tribu- 
tary to  Neches  River)  in  southwestern  part  of  county. 

Jacks  Branch. — Hill  County ;  rises  2  miles  east  of  Woodbury  in  central  part  of 
county;  flows  southerly  7  miles  into  Aquilla  Creek  (tributary  to  Brazos 
River)  2  miles  north  of  Vaughan.    Cleburne  and  Waco  topographic  maps. 

Jack  Branch. — Val  Verde  County ;  an  intermittent  stream  4  miles  long  flowing 
Routhwestword  into  Ricardo  Creek  (tributary  to  Devils  River,  which  dls- 
charges  into  Rio  Grande). 
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Jacks  Bb-\nch. — Stophous  County;  rises  !n  the  southwest  corner  of  Stephens 
County;  flows  northerly  7  miles  into  Battle  Creek  (tributary  to  Bear  Creek, 
and  thus  through  Sandy,  Hubbard,  and  Gonzales  creeks  to  Clear  Fork  o£ 
Brazos  River  and  thus  to  the  Brazos)  4  miles  southwest  of  ^lanklns  Mill. 
Albany  topographic  map. 
Jackson   Branch. — Dickens  and  Motley  counties;  rises  in  northern  part  of 
Dickens  County;  flows  northeasterly  3  miles  into  South  Pease  River  (tribu- 
tary through  Middle  Pease  to  Pease  River  and  thus  through  Red  River 
to   the   Mississippi)    in  Motley  County  about  one-half  mile  north  of  the 
southern  boundary  of  the  county. 
Jackson  Branch. — San  Saba  County;  small  intermittent  stream  just  east  of 
the  town  of  Cherokee  in  southern  part  of  county;  flows  northerly  to  its 
Junction  with  Cherokee  Creek  (tributary  to  Colorado  River)  2  miles  north 
of  the  town  of  Cherokee.    Llano  and  San  Saba  topographic  maps. 
Jacksoxs   Bayou. — Harris  County;  rises  one-half  mile  west  of  Crosby;  flows 
easterly  and  southeasterly  4  miles  through  Crosby  into  San  Jacinto  River 
and   thus  to  Gulf  of  Mexico;  partially  intermittent.     Crosby  topographic 
map. 
Jackson    Branch. — Throckmorton   County;    rises   near   southern    Shackelford 
county  line;  flows  northeasterly  3  miles  into  Clear  Fork  of  Brazos  River 
(tributary  to  the  Brazos)  3  miles  northwest  of  Fort  Griffin.    Albany  topo- 
graphic map. 
Jackson  Creek. — Fayette  County ;  east  of  Roundtop  in  northern  part  of  county ; 

tributaiy  through  Cummins  Creek  to  Colorado  River;  length,  7  miles. 
Jackson    Oeek. — Panola   County;   formed   in   the  northwestern   part  of  the 
county  by   the  union  of  Rogers  and  Tuttle  creeks;   flows  southwesterly 
about  6  miles  into  Sabine  River. 
Jackson  Ckeek. — Washington  County;  rises  8  miles  northeast  of  Gay  Hill; 
flows  southeasterly  13  miles  into  Brazos  River  about  5  miles  north  of 
Houston  &  Texas  Central  Railroad  crossing. 
Jackson  Lake. — Falls  County  ;  5  miles  northeast  of  Chilton,  just  west  of  Brazos 
River  In  northern  part  of  county;  length,  about  2  miles;  maximum  width, 
one-half  mile.    Temple  topographic  map. 
Jack  John  C^eek. — Fayette  County;  3i  miles  northeast  of  Muldoon  in  the 
central    part   of    the   county;    intermittent    tributary    through    Buckners 
Creek  to  Colorado  River;  length,  5  miles.    Flatona  topographic  map. 
Jacobs  Branch. — Hood  County;   rises  in  northern  part  of  county  li   miles 
southwest   of  Center  Mill;   flows  westerly   IJ   miles  into   Brazos   River. 
Weatherford  topographic  map. 
Jacobs  Creek. — Comal  County;  near  Hancock  in  northeastern  part  of  county; 

small  intermittent  stream  flowing  into  Guadalupe  River. 
J.  Hall  Creek. — Motley  County ;  rises  about  4  miles  northeast  of  Lyman  in 
western  part  of  county ;  flows  northeasterly  3  miles  Into  Cottonwood  Mott 
Creek    (tributary  through  Middle  Pease  River  to  Pease  River  and  thus 
through  Red  River  to  the  Mississippi). 
Jahuey  Creek. — Zavalla,  Frio,  and  Lasalle  counties;  rises  5  miles  southeast 
of  Loma  Vista  in  the  southeastern  part  of  Zavalla  County;  flows  south- 
easterly  5   miles   through    Frio   County,   then   28   miles   through    Lasalle 
County  Into  Frio  River   (tributary  to  the  Nueces)   5  miles  northeast  of 
Dull ;  length,  38  miles. 
Jakes  CJreek. — Red  River  County;  rises  about  5^  miles  northeast  of  Clarks- 
vllle;  floAVS  southerly  5^  miles  Into  Gragg  Creek   (tributary  to  Kickapoo 
Creek,  thence  to  Cuthand  Creek  and  thus  through  Sulphur  and  Red  rivers 
to  the  Mississippi). 
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JA1IE8  RivoL — Kimble  and  Mason  countiei;;;  rbiea  houth  of  Xox\*ille  In  tJUe^ 
southeastern  part  of  Kimble  County ;  flows  noi'theiisterly  15  milc^  tlirougti 
Kimble  County*,  then  22  miles  through  Mason  County  to  its  junction  with 
LJano  River  (tributary  to  the  Colorado)  7  miles  south  of  Mason  in  the 
central  part  of  Mason  County;  south  of  a  point  near  the  Mason-Kimble 
county  line  the  river  forks,  forming  what  is  known  as  East  and  Wes*t 
Fork  of  James  River.    Kerrville  and  Mason  topographic  maps. 

Jake  Cheek. — Dewitt  County ;  small  stream  in  southern  part  of  countj* ;  flou-^ 
into  Coleto  Creek  and  thus  to  the  Guadalupe. 

Jarbo  Bayou. — Galveston  County ;  a  small  tidal  stream  tributary  to  Clear  Lake 
(thence  to  Galveston  Bay  and  Gulf  of  Mexico)  in  tlie  northern  part  of  tlie 
county. 

Jaspeb  oe  Hog  Creek. — Wise  and  Jack  counties;  Joins  West  Fork  of  Trinity 
River  and  thus  to  the  Trinity  in  the  southeastern  part  of  Jack  County 
and  southwestern  part  of  Wise  Couutj'. 

Jennings  Lake. — Cass  Couuty;  about  one-half  mile  north  of  Jennings  Lake 
Switch  in  northwestern  part  of  countj* ;  an  **  old  channel  lake "  formed  by 
former  channel  of  Sulphur  River;  inlet,  Fleming  Creek;  outlet.  Sulphur 
River  (tributarj'  to  Red  River  and  thus  to  the  Mississippi).  DaingerlieUl 
topographic  map. 

Jerbt  Creek. — Caldwell  County ;  northeast  of  Lockhart  in  the  northern  part  of 
the  county ;  small  intermittent  stream ;  flows  into  Dry  Creek  and  thus 
through  Plum  Creek  and  San  Marcos  River  to  the  Guadalui)e.  San  Marcos 
topographic  map. 

Jesse  Arroyo. — Donley  Coimty;  a  stream  9  miles  long  flowing  northeasterly 
through  eastern  part  of  county  into  Salt  Fork  of  Red  River  (tributary 
to  Prnrie  Dog  Town  Fork  of  Red  River  and  thus  through  tlie  Re<l  t«> 
Mississippi  River). 

Jim  Bayou. — C\iss  and  Marion  counties;  rises  in  southeim  part  of  Ca^s 
County  about  1  mile  west  of  Linden;  flows  southeasterly  24  miles  int»> 
Caddo  l^ke  (thence  to  Re<l  River  and  thus  to  the  Mississippi)  hi  north- 
eastern p«rt  of  Marion  County  near  the  State  boundary. 

Jim  John  Creek. — San  Saba  County ;  a  stream  2  miles  long  in  the  southeastern 
corner  of  county ;  tributary  to  Colorado  River.    Burnet  topographic  map. 

Jim  Little  Career. — Kimble  County;  a  small  stream  in  southeastern  pan  of 
countj' ;  flows  10  miles  joining  James  River  and  thus  through  the  Llano  t»> 
CJolorado  River. 

Jim  Nail  Branch. — Elastland  Cimnty ;  flows  southwesterly  4  miles  to  its  jun«"- 
tion  with  Leon  River  (which  discharges  into  the  Brazos  through  I-ittle 
River)  6  miles  southeast  of  Merriman  in  central  part  of  county.  Eastlanil 
topographic  map. 

Ji3i  Ned  Creek. — Taylor,  C<>leman,  and  Brown  counties;  rises  71  miles  south- 
east of  Buffalo  Gap  in  the  southeastern  part  of  Taylor  County;  flows  south- 
easterly 20  miles  through  Taylor  0»unty.  S4  miles  tlu*ough  Coleman  County, 
then  17  miles  through  Brown  County  Into  Pecan  Biiyou  (tributary  to  CoU>- 
rado  River)  9  miles  north  of  Brownwooil  in  the  central  part  of  Bi-uwn 
County.    Abilene  and  Coleman  topographic  maps. 

JiMMTs  Creek. — Comanche  County ;  small  stream  flowing  northeasterly  8  miU^ 
into  South  Copi)eras  Ci*eek  (tributary  to  Copperas  Creek,  thence  through 
Leon  River  to  Little  River  and  thus  to  the  Brazos)  r»  miles  south  of  Sii>e 
Springs.    Brownwood  topographic  map. 

Jobs  Creek. — San  Saba  Couuty;  an  intermittent  tributary  to  San  Saba  River 
in  the  w^estern  part  of  county  west  of  San  Saba ;  lengh,  10  miles.  San  Saba 
topogi-aphic  map. 
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JoK  BcItty  CttEEK. — Armstrong  County ;  rises  in  southwestern  part  of  county : 
flows  nortlieasterly  2  miles  luto  Prairie  Dog  Town  Fork  of  Ued  Kiver 
(tributary  to  Red  lliver,  which  discharges  Into  tlie  Mississippi). 

JoHK  Cbeek. — ^Potter  County;  a  small  stream  flowing  northwesterly  through 
central  part  of  county  into  Canadian  River  (tributary  to  Arkansas  River 
and  thus  to  the  Mississippi)  ;  length,  4  miles. 

JoHKS  Cbeek. — Cass  County;  rises  about  4  miles  east  of  DouglasvlUe  in 
northern  part  of  county;  flows  southward  14  miles  into  Frazier  Creek 
(tributary  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi) 
about  7  miles  east  of  Linden. 

JoHKs  Cbe£k. — Delta  County;  rises  about  8  miles  northwest  of  Cooper  in 
western  part  of  county;  flows  southeasterly  12  miles  into  South  Sulphur 
River  (tributary  to  Sulphur  River,  which  discharges  into  tlie  Mississippi 
through  Red  River)  at  the  southern  l>oundary  of  the  county. 

Johns  Cekek. — Victoria  County;  small  tributary  in  western  part  of  county; 
flows  through  Cottonwood  Creek  into  Coleto  Creek  and  thus  to  the 
Guadalupe. 

Johnson  Cbeek. — Kerr  County ;  rises  north  of  ^lountaln  Home  in  northern  part 
of_county;  flows  southeasterly  19  miles  into  Guadalupe  River  at  IngraUi. 
Kerrvllle  topographic  map. 

Johnson  Creek. — Llano  County ;  rises  5  miles  east  of  Field  Creek  in  the  north- 
western part  of  the  county;  flows  southeastward  15  miles  Into  Llano  Itlvc»r 
(tributary  to  Colorado  River)  3  miles  west  of  Llano.  Llano  topographic 
map. 

Johnson  Creek. — Marion  County;  rises  In  western  part  of  county;  flows 
southerly  7  miles  into  Big  Cypress  Bayou,  thence  to  Caddo  Lake,  and  thus 
through  Red  River  to  the  Mississippi. 

Johnson  Creek. — Rusk  and  Cherokee  counties;  rises  in  northwestern  part  of 
Rusk  County;  flows  southwesterly-  19  miles  into  Striker  Creek  (tributary 
through  Angelina  River  to  the  Neches)  in  southeastern  part  of  Cherokee 
County. 

Johnson  C!reek. — ^Tarrant  and  Dallas  counties;  rises  at  Johnson  station  in 
eastern  part  of  Tarrant  County;  flows  northeasterly  9  miles  into  West 
Fork  of  Trinity  River  (tributary  to  the  Trinity)  1^  miles  northwest  of 
Grand  Prairie  in  the  eastern  part  of  Dallas  County.  Fort  Worth  topo- 
graphic map. 

Johnson  Cbeek. — Dewitt  County ;  small  stream  in  southwestern  part  of  county ; 
flows  into  Manahullla  Creek  and  thus  throujrh  San  Antonio  River  to  the 
Guadalupe. 

Johnsons  Creek. — Young  County;  small  stream  flowing  eastward  3  miles  Into 
Brazos  River  1  mile  south  of  Bellknap  in  central  part  of  coimty. 

Johnsons  Lake. — Haskell  County ;  10  miles  north  of  the  village  of  Haskell  in 
northern  part  of  county;  outlet,  Lake  Creek  (tributary-  through  Millers 
Creek  to  Brazos  River). 

Johnsons  Run. — Crockett  and  Val  Verde  counties;  rises  10  miles  north  of  the 
town  of  Ozona  in  central  part  of  county;  flows  soutlierly  35  miles  to  the 
Val  Verde  County  line,  then  southeasterly  about  16  miles  to  Devils  River 
(tributary  to  Rio  Grande)  ;  Intermittent. 
Jonah  Creek. — Collingsworth,  Hall,  and  Childress  ocamties;  rises  In  CoUinga-* 
worth  County  about  2i  miles  northeast  of  the  southwestern  corner  of  Col- 
lingsworth County;  flows  southeasterly  22  miles  into  Prairie  Dog  Town 
Fork  of  Red  River  (tributary*  through  Reil  River  to  the  Mississippi)  iu 
northwestern  part  of  C*hildress  County. 
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Jones  Trkek. — Brazos  County;  ri«os  in  soiuhem  part;  flows  southeastrranJ 
4  miles  Into  Xavns4»ta  River  (tributary  to  BrazoH  River)  northeast  of 
Mllllcan.    Navasota  topographic  map. 

JoNKs  Creek. — Brazoria  C^mnty ;  small  stream  flowlnjr  southerly  in  the  southern 
part  of  the  (•♦Mmty  into  a  small  lake  (unname<l)  and  thus  to  the  Gulf  of 
Mexico. 

Jones  Creek. — Bowie  County ;  a  small  hitermlttent  stream  rising  about  4  miles 
.*?outheast  of  Re<lwater,  and  flowinj?  to  Kelley  Creek  (tributary  to  Sulphur 
River,  and  thus  through  Re<l  River  to  the  Mississippi).  Texarkana  topo- 
jp'aphlc  map. 

Jones  Creek. — Bowie  County ;  rises  about  2  miles  southwest  of  Leary  in  eastern 
part  of  county ;  flows  northerly  into  Bi;r  Creek,  which  discharges  into  the 
Mississippi  through  Red  River.    Texarkana  topographic  map. 

Jones  Creek. — Hunt  County;  rises  about  3  miles  west  of  Wolfe  City,  near 
northern  boundary  of  county ;  flows  southeasterly  4  miles  into  South  Sul- 
phur River,  thence  to  Sulphur  River,  which  discharges  into  the  Mississippi 
through  Retl  River. 

Jones  Creek. — Montague  County;  an  Intermittent  stream  flowing  into  Big 
Sandy  Creek  (tributary  throuf^h  West  Fork  of  Trinity  River  to  the 
Trinity)  s^nith  of  Bowie  In  the  southwestern  part  of  the  county.  Montague 
topographic  map. 

Jones  Creek. — Motley  County ;  rises  about  2  miles  north  of  Lyman  In  western 
part  of  county;  flows  northeastward  4  miles  Into  Cottonwood  ^lott  Creek 
(tributary  to  Middle  Pease  River,  and  thus  through  Pease  and  Red  rivers 
to  the  Mls.slsslppl). 

Jones  C*reek. — Wharton  County ;  a  small  tributary  to  Colorado  River  south  of 
Wharton  In  the  southern  part  of  the  county ;  length,  20  miles. 

Jones  Valley. — Montague  County;  small  area  draining  into  Denton  Creek 
(tributaiy  to  Elm  Fork  of  Trinity  River  and  thus  to  the  Trinity)  alwut 
3  miles  east  of  DeuAer.    ^lontague  toix>graphIc  map. 

JoRDxN  Creek. — Grayson  County;  rises  at  Whltesboro;  flows  southerly  11  miles 
to  its  confluenc*e  with  Range  Creek,  about  3  miles  south  of  Collinsvllle, 
forming  Isle  du  Bois  Creek  (tributary  through  Elm  Fork  of  Trinity  River 
to  the  Trtnity).    Denlson  topographic  map. 

Jordan  Creek. — Kent  County;  rises  near  Kent-Dickens  county  line;  flows 
southwesterly  4  miles  Into  Duck  Creek  (tributary  to  Salt  Fork  of  the 
Brazos,  and  thus  to  the  Brazos)  near  Glrard  In  northern  part  of  county. 

Jordan  Gulley.— Harris  County;  rises  one-third  of  a  mile  east  of  Humble; 
flows  northeasterly  21  miles  through  Moonshine  Hill  Into  San  Jacinto  River 
and  thus  to  Gulf  of  ^lexlco ;  partially  intermittent.  Harmaston  and  Moon- 
shine Hill  topographic  maps. 

Jordan  Creek. — Jasper  County;  small  stream  flowing  into  Indian  Creek  (tribu- 
tary to  Angelina  and  Xeches  rivers)  in  northwestern  iiart  of  county. 

Jordan  Creek. — Washington  County;  rises  2*  miles  south  of  Old  Washington; 
flows  northeasterly  3  miles  Into  Brazos  River  In  northeastern  part  of 
county.    Navasota  topograrihic  map. 

JosHT'A  Creek. — Kendall  County ;  small  stream  In  western  part  of  county  flow- 
ing southwest  of  SIsterdale  Into  Guadalupe  River. 

JosHVA  Creek,  East  Fork.— Kendall  County;  headwater  stream  of  Joshua 
Creek  (tributary  to  (;uadalui)e  River)  southwest  of  SIsterdale  In  western 
part  of  county. 

Joshua  Creek,  West  Fork. — Kendall  County;  southwest  of  SIsterdale  In 
western  part  of  county;  headwater  stream  joining  East  Fork  of  Joshua 
Creek  to  form  Joshua  Creek  (tributary  to  Guadalupe  River). 
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JoTENA  Cbeek. — Webb  County;  a  small  stream  in  southeastern  part  of  county 
flowing  northwestward  8  miles  into  Prieto  Creek  (tributary  to  the  Nueces). 

JontNiGAN  Creek. — Delta  County ;  rises  near  the  intersection  of  Fannin,  Hunt, 
and  Delta  county  boundary  line;  flows  southeasterly  11  miles  into  Middle 
Fork  of  Sulphur  River  (tributary  to  South  Sulphur  River  and  thus  through 
Sulphur  and  Red  rivers  to  the  Mississippi). 

JoiTRz^iGAN  Creek,  West  Fork  oF.-^Fannin,  Hunt,  and  Delta  counties ;  rises  in 
.southeastern  part  of  Fannin  County;  flows  southeasterly  9  miles  into 
Jotirnigan  Creek  (tributary  to  Middle  Fork  of  Sulphur  River,  thence 
through  South  Sulphur  River  to  Sulphur  River  and  thus  through  Red 
River  to  the  Mississippi)  in  southwestern  part  of  Delta  County. 

JuANiTo  Creek. — Matagorda  County;  small  tributary  to  Tres  Palacios  Creek 
(thence  to  Matagorda  Bay  and  thus  to  Gulf  of  Mexico)  in  western  part  of 
the  county;  flows  southeasterly  2  miles. 

Jug  Creek. — Irion  and  Tom  Green  counties;  small  intermittent  stream;  rises 
in  northeastern  part  of  Irion  County;  flows  southward  joining  Middle 
Concho  River  (tributary  through  South  Concho  and  Concho  Rivers  to  the 
Colorado)  4  miles  southeast  of  Arden  in  the  western  part  of  Tom  Green 
County.     Sherwood   topographic   map. 

Kaolin  Creek. — Uvalde  County ;  small  intermittent  tributary  to  Dry  Frio  River 
near  Kelly  ranch.     L'valde  topographic  map. 

Kakawkawa  Bayou. — Galveston  County;  rises  in  the  southwestern  part  of  the 
county ;  flows  southeasterly  3  miles  into  Karankawa  Lake,  West  Galveston 
Bay,  and  thus  to  Gulf  of  Mexico. 

Kate  Creek. — Borden  and  Howard  counties;  in  the  northern  part  of  Howard 
and  southern  part  of  Borden  County ;  flows  into  Colorado  River ;  length,  10 
miles. 
Katemcy   Creek. — ^Mason   and   McCuUoch   counties;    rises  4   miles   south   of 
Katemcy  in  the  northern  part  of  Mason  County ;  flows  northward  11  miles 
into  San  Saba  River  (tributary  to  the  Colorado)  at  Camp  San  Saba  in  the 
southeastern  part  of  McCulloch  County.    Mason  topographic  map. 
Kee  Bra:«ch. — ^Tarrant  County;  a  small  stream  flowing  into  Rush  Creek  (tribu- 
tary to  Village  Creek,  and  thus  through  West  Fork  of  Trinity  River  to  the 
Trinity)  north  of  Kennedale.    Fort  Worth  topographic  map. 
Keechey  ob  Keechi  Creek. — ^Anderson  County ;  rises  about  5  miles  northwest  of 
Palestine;  flows  southwesterly  12  miles  into  Trinity  River  about  3  miles 
west  of  Douglass. 
Keechi  Creek. — Leon  County;  rises  about  1  mile  northeast  of  Robbins;  flows 
northeasterly,  easterly,  and  southeasterly  29  miles  into  Trinity  River  at 
Cairo. 
Keechie  Cbeek,  East  Fork. — Jack  and  Palo  Pinto  counties;  rises  in  southern 
part  of  Jack  County  near  Perrin;  flows  southwesterly  into  Keechie  Creek 
(tributary  to  Brazos  River)  1  mile  northwest  of  Graford  in  northeastern 
part  of  Palo  Pinto  County.    Palo  Pinto  topographic  map. 
Keechie  Creek. — Palo  Pinto  and  Jack  counties;  rises  5  miles  south  of  Jacks- 
boro  In  southern  part  of  Jack  County ;  flows  southerly  22  miles  into  Brazos 
River  5  miles  south  of  Graford  in  northern  part  of  Palo  Pinto  County. 
Palo  Pinto  topographic  map. 
Keener  Creek. — Llano  County;  small  Intermittent  stream  flowing  into  Crab- 
apple  Creek  (tributary  to  Sandy  Creek  and  thus  to  Colorado  River).    Uano 
topographic  map. 
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Kelloc  Can  vox. — Brewster  CouQt>' ;  heads  in  eusteru  part  about  4i  miles  sooU^ 
west  of  Bullis  Gap;  flows  northeasterly  12  miles  through  BuUis  Gap  and 
Cedar  Gap  Into  San  Francisco  Creek  and  thus  to  Rio  Grande;  iDtermltteni. 
BuUls  Gap  topographic  map. 

Kelset  CRfasK. — Upshur  County;  rises  in  the  western  part  of  county;  flows 
eastward  13  miles  to  a  point  about  4  miles  north  of  Gilmer,  where  It  enters 
Little  Cj-press  Creelc,  thence  to  Caddo  Lake,  and  thus  through  Red  River 
to  the  MlsslssippL 

Kelley  Creek. — Bowie  County;  rises  about  3)  miles  south  of  Clem;  flows 
easterly  5  miles  Into  Suli>liur  River  (tributary  through  Red  River  to  the 
Mississippi)  about  5  miles  southeast  of  Redwater  in  southern  part  of 
county.    New  Boston  and  Texarkaua  topographic  maps. 

Kellet  Cbeek. — Kerr  County;  tributary  to  Guadalu[)e  River  southeast  of 
Jai)oulca  in  the  central  part  of  the  county.    Kerrville  topograpMe  map. 

Kellet  Creek. — Morris  and  Cass  counties ;  rises  at  Naples  in  northern  i>art  of 
Morris  County ;  flows  southeasterly  15  miles  into  Black  Cypress  Bayou 
(tributary  to  Big  Cypress  Bajou,  which  discharges  into  Caddo  Lalie  anil 
thus  through  Red  River  to  the  Mississippi)  6J  miles  nortlieast  of  Hughesi 
Springs  In  southwestern  part  of  Cass  Ctmnty.  DalngerfieUl  topographic 
map. 

Kelly  Creek. — Donley  County ;  west  central  part ;  flows  northeasterly  6  miles 
Into  Salt  Fork  of  Red  River  (tributary  to  Prairie  Dog  Town  Fork  of  Red 
River,  which  discharges  into  Mississippi  River  through  the  Red)  about  4§ 
miles  north  of  Clarendon. 

Keno  or  Gold  Creek. — Dawson  and  Borden  counties ;  rises  south  of  Michies  in 
the  eastern  part  of  Dawson  County ;  flows  easterly  about  16  miles  Into  Col«v 
rado  River  In  the  southwestern  part  of  Borden  County-. 

Kerr  Creek. — Angelina  County ;  a  stream  4  miles  In  length  flowing  northwesterly 
Into  Angelina  River  (tributary  to  Neches  River)  in  the  northwestern  pari 
of  county. 

Kerr  Creek. — Gonzales  County ;  east  of  the  town  of  Gonzales ;  small  intermit- 
tent tributary  to  Guadalui)e  River.    Flatonia  topographic  map. 

Keyser  C?rebk. — Mason  County;  an  intermittent  tributary  to  Llano  River 
(thence  to  the  Colorado)  flowing  southwest  of  Castell  in  the  eastern  part 
of  the  county;  length,  7  miles.    Mason  and  Llano  topographic  maps. 

Kickapoo  Creek. — Baylor  and  Archer  counties;  rises  in  southeastern  part  ot 
Baylor  County  about  1  mile  from  Baylor- Archer  county  line;  flows  nortli- 
easterly  17  miles  Into  North  Fork  of  Little  Wichita  River  (tributary 
through  Little  Wichita  River  to  Re<l  River  and  thus  to  the  Mississippi) 
in  western  part  of  Archer  County. 

Kickapoo  Creek. — Coke  and  Runnels  counties;  an  intermittent  stream  flowing 
southerly  12  miles  along  0>ke-Runnels  county  line;  joins  C^ilorado  River 
3i  miles  west  of  Maverick  in  the  western  part  of  Runnels  Countj'.  Hay- 
rick topographic  map. 

Kickapoo  Creek. — Edwards  CJounty;  a  small  intermittent  tributary  In  the 
southern  part  of  county;  unites  with  West  Nueces  River  (thence  to  tlie 
Nueces)  at  Kickapoo  Springs;  flows  southwesterly  4  miles.  Nueces  topo- 
graphic map. 

Kickapoo  Creek. — Harris  (bounty;  rises  In  northwestern  part  of  county  2^ 
miles  north  of  Waller;  flows  easterly  4i  miles  into  Spring  Creek  (tribftary 
to  San  Jacinto  River,  thence  to  Galveston  Bay  and  Gulf  of  Mexico) ;  later- 
mlttent 
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EiOKAPoo  Creek. — Parker,  Hood,  and  Palo  Pinto  counties;  rises  4  miles  west 
of  Lipan   In  southern  corner  of  Palo  PJnto  Countj*;  flows  northerly   18 
miles   Into  Brazos  River  a  mile  southeast  of  Buckner,  in   southwestern 
comer    of   Parker   County."    Stephenville,   Palo   Pinto,   and   Weatherford 
topographic  maps. 
KicKApoo  Creek. — Red  River  County;  rises  about  4  miles  northeast  of  Annona 
in  eastern  part  of  county;  flows  southerly  12  miles  into  Cuthand  Creek 
(tributary   to  Sulphur  River  and   thus  through  Red   River  to  the  Mis- 
sissippi) about  9  miles  south  of  Ajiuona  in  southern  part  of  county. 
KicKAPoo  Creek. — Schleicher,  Tom  Green,  and  Concho  counties;  rises  in  the 
northeastern  corner  of  Schleicher  County  at  an  approximate  altitude  of 
2,400  feet  above  sea  level ;  flows  northeastward  38  miles  into  Concho  River 
(tributary  to  the  Colorado)  2  miles  west  of  Paint  Rock  in  the  northwestern 
part  of  Concho  CJounty;  drainage,  area,  310  square  miles.     San  Angelo, 
Eilen,  and  Ballinger  topographic  maps. 
KiCKAPoo  Creek. — Trinity  and  Polk  counties;  rises  in  the  southeastern  part 
of  Trinity  County;  flows  southerly  and  westerly  10  miles  through  Trinity 
County,  then   IG  miles  through  Polk  County-  into  Trinity  River  east  of 
Pointblunk. 
KiCKAPOo  C!REEK.r— Van  Zandt  and  Henderson  counties;  rises  about  G  miles 
south  of  Canton  in  Van  Zandt  County;  flows  southeasterly  32  miles  into 
Neches  River  in  Henderson  County  about  G  miles  southwest  of  Chandler. 
KiCKAPoo  Creek,  West  Fork,  or  Ali.igator  Creek. — Van  Zandt  County;  rises 
south   of  Canton  in  the  southwestern   part  of  the  county ;   flows  south- 
westerly 7  miles  into  Kickapoo  Creek   (tributary  to  Xeches  River). 
KiCKAPoo  Creek,  East  Fobk. — Van  Zandt  and  Henderson  counties;  rises  south- 
east of  Canton  In  southern  part  of  Van  Zandt  County;  flows  southerly 
11  miles  into  Kickapoo  Creek  (tributary  to  Xeches  River)  near  the  Van 
Zandt  and  Henderson  county  line. 
KiLDooGAN  Creek. — Fisher  and  Nolan  counties;  an  intermittent  stream  9  miles 
long  flowing  southeasterly  into  Sweetwater  Creek  (tributary  through  Clear 
Fork  of  Brazos  River  to  the  Brazos)  4  miles  east  of  the  village  of  Sweet- 
water in  northern  part  of  Nolan  County.     Roby  topographic  map. 
KiLFoiL  Draw. — Donley  County;  rises  in  southeastern  part  of  county;  flows 
northeastward  71  miles  into  I>ake  Creek   (tributary  to  Salt  Fork  of  Red 
River  and  thus  through  Prairie  Dog  Town  Fork  of  the  Red  and  the  Red 
to  Mississippi  River)  about  2  miles  southeast  of  Leila. 
KacoRE  Creek. — Goliad  County;  small  stream  northeast  of  Coliad  in  north- 
eastern part  of  county;  flows  through  Perdido  Creek  to  CJoleto  Creek  and 
thus  to  the  Guadalupe. 
Kimble  Creek. — Hunt  County;  rises  about  2  miles  south  of  Greenville;  flows 
southerly  10  miles  into  Beane  Creek,   thence  to  Caddo  Fork  of  Sabine 
River  (trlbutaiy  to  the  Sabine). 
Kino  Creek. — Mills  County;  a  small  stream  6  miles  long  east  of  Regency  In 
the  southwestern  part  of  the  county;  flows  Into  Colorado  River.     Brown- 
wood  and  San  Saba  topographic  maps. 
KiKCAiD  Creek. — Brewster  County;  rises  in  northeastern  part  about  6  miles 
southwest  of  Gage  ranch;  flows  easterly  into  Bear  Creek  tributary  to  Rio 
Grande ;  intermittent    Hood  Spring  and  Dove  Mountain  topographic  maps. 
Kings  Branch. — Cass  County;   rises  at   Munz   In   northern  part  of  county; 
flows  northeasterly  31  miles  into  Caney  Creek  (tributary  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi) ;  intermittent    Linden 
topographic  map. 
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part  *  :f  Rivi-r  *:-nr.':z 

^,  ■*    ^^^^^ —   —  -r^  - -Tit   -rrv^tzs  Sfc.:itJi  of 


^,  ,   ,,  ^'^Jtr  the  line  of 

Mccr^   a-.l   K  '  -  i^r,     .ii:,-:.-<-    f.  v^   ^nr^uH:--7    IT  =.!>s  into  Ci- 

Rivv^r*   l.>  -   '  <  -^-^     :  FVai*  o^f  ^  -vi^-rn  -art  .  .'  Hii  Ji:n-*:<i  C^unqr; 

Klo:^    Bi.vncf-^v:>^>    Ct— :    -m:'-    <c-.tza    S  L:uz^   IV,!,miaI«    River 

flirt  »vf  ;^^:  .>  .         ,  V.  -::.  4  ^    v^<.     X--— ^  .*  *  ^,.,rr^i   ci-:  ni^p 
K:^:,.HT<  BiLix.H.-r-^  'i<  C  •:— :   -r  :i :  .r-^i^   l..-:ir-^  -:■>  Trinity  Hirer 

KxcFBs  *-iziK.-I>*.  .:.l  y.---  -.'_-..-  --it:irT  ---.c^  R^bl>3  Crwk 
to  Ci-ni-:,.  K:w-.  -   r^c  -  --i-.--  r^  ^u,::  ,-  Fdj^.  O  vintr  ^d  the 

Knox  BlA>..K.-^^.  i/:  r:  i  ■:  r  r>.  :^:i..  r:  r,  .>^  :.<;  »  <,. at:. westward 
flo^:cc  5t-^Las  :.:-i:—  O'^vr  F  rt  .:f  E-^.-^  H.r,r  ■  n-butJrr  to  the 
Br.  Tr<i  1  n::>  r..  rtli  ^z  V  t  O'  -■"=.  iz  ii.:r:::.;m  ;t.rt  of  c^jKinty;  length, 
2i  n:I!e<w     A;^arT  t.^p*cTar*:-:v'  ci.'7^ 

K--rKE>PAL:-s  CsrrK.— W;w=-i:  -  -  »•  :i  — :  r ^>c  i  m;>$  e-^<t  of  Gaj  Hill; 
ti*,v.<  si>ath-^<'^^r'y  1*^  ni  •:■<  ::::  •  X^v  Y-ars  Crv- k  '  rr>atary  to  Brazos 
RiTh-r)  5  n.iie<  n*^rth  of  Ct  pT^l  HiIL 

Lao-  TRiXK.— Tirns  O'linrv:  r:>e>  ::.  :->r::>t»<r  -ti  pti-t:  floors  sajmtbeAsteii/ 
5  nifl-^s  into  \Vb!t«.;ik  B'T.  a  i:r:\  r-ry  to  <':*r  or  River  and  thus  throu^ 
RmI  River  tc  tbe  Mi-^ii^M: :  i  *. 

LAfTs  Fork  or  Cidkr  rsois:.— V;'.n  Z;*"vtt  d'>!  Kaafn:.  n  o  anries;  rises  aboot 
2  mile^  wf^  of  Car.t- n  in  Vtin  Z.*a*lt  Cou'^^y;  t!.»^-<  sonrhwesterly  23 
miles  to  a  point  of^ar  *;oss*>tt  ci<.>^  to  :t<  iarers*^ni«>n  of  <4^uth  Kaufman 
County  line,  wh^re  ft  enrers  Cedar  0>vk  uriHat.-try  i.»  Trinity  RiverK 

LAorxA  Gb-^xml— r>ftl:rinj  Conr^ty:  n<»rth^i<t  of  Corlena  in  northwesteni  part 
of  ftmntj  in  R;ibhir  Enr  Cr»^k  (Jminace. 

LAOi'MttSAS  Cef.lk. — Atav^^r^a  and  MrMuU^^n  o»umie<:  rises  in  western  part 
of  Atn*¥'ffy^it  rV;iiriry:  flows  *54^»utht>a*tw«r.I  2<>  ni:U»s  throasrb  Atascosa 
Coanty  and  1  mile  throneh  M^Mnllon  County  into  ?:in  Miguel  Creek  (trib- 
ntfl ry  to  Frio  ;ind  Nueces  rivers)  ;  It'nmh,  21  miles. 

hAKK  ("HrhK.—.SruU'Tmn  County;  ^mall  tributary  to  Trinity  River  Is  western 
part  of  county. 

iMKf:  r'KT.KK -Collln^C'worih  County;  a  stream  5  miles  long  rising  in  ceetrtl 
fijirt  of  founfy  and  flowing  into  Suit  Fork  of  Rod  River  (tributary  to 
Vru)rU*  Doj^  Town  Fork  of  the  Red  and  thus  through  RihI  River  to  the 
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Lakb  Ckeek. — Delta  County ;  a  small  stream  In  eastern  part  of  county  flowing 
southeasterly  9  miles  into  South  Sulphur  River,  thence  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi. 

Lake  Creek, — Donley  County;  rises  about  4  miles  southeast  of  Clarendon; 
flows  northeasterly  15  miles  into  Salt  Fork  of  Red  River  (tributary  to 
Prairie  Dog  Town  Fork  of  Red  River  and  thus  through  the  Red  to  Missis- 
sippi   River). 

Lake  Cbeek. — Grimes  and  Montgomery  counties ;  rises  in  northeastern  part  of 
Grimes  County;  flows  southeasterly  10  miles  through  Grimes  County,  then 
33  miles  through  Montgomery  County  into  West  San  Jacinto  River  (trib- 
utary   to   San   Jacinto   River   and    thus   to   Galveston   Bay   and   Gulf  of 
Mexico)   south  of  Conroe. 
Lake  Crsxk. — Haskell,  Baylor,  and  Knox  counties;  rises  in  northern  part 
of  Haskell  County;  flows  northeasterly  into  Millers  Creek   (tributary  to 
Brazos  River)  in  southern  part  of  Baylor  County. 
Lake  Cbeek. — Palo  Pinto  County;  rises  4  miles  southwest  of  Metcalf  Gap 
in  southwestern  part  of  county;  flows  easterly  15  miles  into  Palo  Pinto 
Creek    (tributary  to  Brazos  River)  5  miles  north  of  Coalville.     Palo  Pinto 
topographic  map. 
Lake  Creek. — Williamson  County;  small  stream  joining  Brushy  Creek  (trib- 
utary to  San  Gabriel  River,  thence  through  Little  River  to  the  Brazos) 
southeast  of  the  village  of  Round  Rock  in  southern  part  of  county.    (George- 
town and  Austin  topographic  map& 
Lake  Erie  Canyon  Creek. — Hall  County;  rises  in  central  part;  flows  north- 
ward three  miles  into  Little  Red  River  (tributary  to  Prairie  Dog  Town 
Fork  of  the  Red  and  thus  through  Red  River  to  the  Mississippi). 
Lake  Fork  of  Sahine  River. — See  Sabine  River,  Lake  Fork  of. 
Lake  Hollow. — Schleicher  County;  a  small  intermittent  stream  4  miles  long 
rising  in  the  southeastern  part  of  the  county  and  flowing  through  North 
Valley  into  San  Saba  River  (tributary  to  the  Colorado).     Fort  McKavett 
topographic  map. 
Lake  Jane. — Fort  Bend  County;  5  miles  northeast  of  Richmond   in   Oyster 

Bayou  drainage  (Brazos  River  drainage)  ;  very  small. 
Lake  Leola. — Donley  County;  about  a  mile  northwest  of  Clarendon;  when 
overflowing,  tributary  to  Clarendon  Lake    (which  discharges  into  Little 
Brushy  Creek,  thence  to  Salt  Fork  of  Red  River  and  thus  through  Prairie 
Dog  Town  Fork  of  Red  River  to  Red  and  Mississippi  rivers) ;  small. 
Lake  Valley   CJreek^ — Jack   County ;    stream   flowing   through    northwestern 
part  of  county  into  West  Fork  of  Trinity  River  (tributary  to  the  Trinity) 
south  of  the  town  of  Antelope. 
Lah Bs  Creek. — Limestone  and  Freestone  counties ;  rises  in  the  southern  comer 
of  Freestone  County ;    flows   southwesterly   7   miles   Into   Sanders   Creek 
(which  discharges  into  Brazos  River  through  the  Xavasota)  in  the  south- 
east corner  of  Limestone  County. 
L^MBs  Head  Creek. — Throckmorton  and  Shackelford  counties;  rises  2  miles 
northeast  of  Antelope  Hills,  in  northern  part  of  Shackelford  County ;  flows 
northeasterly  7  miles  into  Clear  Fork  of  Brazos  (tributary  to  the  Brazos) 
5  miles  north  of  Fort  GriflBn  in  southern  part  of  Throckmorton  County. 
Albany  topographic  map. 
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Lampasas  IUveb. — Humlltou,  Lampasa.s,  Buraet,  and  Bell  cx>uuUe:s;  rises^ 
abont  4  miles  north  of  McGirk,  In  western  part  of  HamUton  County,  at  an 
approximate  altitude  of  1,600  feet  above  sea  level;  flows  southeasterly 
100  miles,  uniting  with  Leon  River  7  miles  southeast  of  Helton  in  central 
part  of  Bell  County  to  form  Little  River  (tributary  to  the  Braxosl. 
HHmllton,  Lampasas,  GatesviUe,  Georgetown,  Temple,  and  Taylor  topo- 
graphic maps. 

Lampton  Creek. — Donley  County ;  small  stream  in  eastern  part  of  county  flow- 
ing Into  Red  Mud  Creek  (tributary  to  McCormlck  Creek,  thence  to  Salt 
Fork  of  Red  River  and  thus  through  Prairie  Dog  Town  Fork  of  the  Ked 
to  Red  and  Mississippi  rivers). 

Landers  Branch. — (3ooke  County;  a  small  stream  rising  about  4  miles  south- 
east of  Marysvllle  in  northern  part  of  county  and  flowing  Into  South  Fish 
Creek,  thence  to  Fish  Creek  and  thus  thnmgh  Red  River  to  the  MississU»pL 
Gainesville  topographic  map. 

Lang  Cbeek. — ^Mason  and  Llano  counties;  a  stream  flowing  south  of  C^astell 
in  the  eastern  part  of  Mason  CJounty,  then  through  western  Llano  County 
into  Llano  (tributary  to  Colorado  River)  ;  length,  6  miles.  Llano  topty- 
graphic  map. 

Langham  C^eek. — ^Harris  County;  rises  In  western  part  of  county  4}  miles 

southwest   of  Cypress;   flows  southeasterly   11   miles  into  Bear  Creek 

(tributary  to  Mayde  Creek,  thus  to  Buffalo  Bayou,  thence  througli   San 

Jacinto,  Trinity,  and  Galveston  bays,  to  Gulf  of  Mexico) ;  intermittent. 

Cypress,  Addlcks,  and  Hillendahl  topographic  maps. 

Langum  o£  Big  Cbeek. — ^Bowle  County ;  rises  about  one-half  mile  south  of  ^ew 
Boston  near  center  of  county;  flows  southeasterly  21  miles  into  Sulphur 
River  (tributary  to  Red  River,  which  discharges  into  the  Mississippi > 
about  6  miles  southeast  of  Redwater;  near  its  month  it  connects  with 
Elliott  Creek  by  overflow  diannel.  New  Boston  and  Texarkana  ti^N>gniphie 
map& 

La  Parita  Cseek. — ^Atascosa  County ;  rises  near  CJharlotte  In  western  part  of 
county;  flows  southeasterly  30  miles  into  Atascosa  River  (tributary  to  the 
Nueces  through  Frio  River)  about  S  miles  northwest  of  Wliitaett. 

Laebison  Creek. — Cherokee  CJounty;  rises  in  southeastern  part  of  oounty; 
flows  south^ly  into  Neches  River  in  southeastern  part  of  county;  lengtli, 
15  miles. 

Labrisons  Creek. — ^Madison  County;  rises  in  northern  part  of  county;  flows 
southeasterly  20  miles  into  Bidais  Creek  (tributary  to  Trinity  River). 

Las  Moras  Creek. — Kinney  and  Maverick  counties;  rises  4  miles  north  of 
Brackett;  flows  southwesterly  29  miles  into  Rio  Grande;  partially  inter- 
mittent.   Brackett  topographic  map. 

Las  Moras  (Howards  Creek). — Menard  County;. a  small  stream  flowing  12 
miles  to  its  Junction  with  San  Saba  River  (tributary  to  the  Colorado)  near 
Menard  in  central  part  of  the  county. 

Las  Raices  Cbeek. — Lasalle  County;  small  tributary  in  western  part  of 
county ;  flows  eastward  to  its  Junction  with  Nueces  River  near  tlie  center 
of  the  county. 

Latham  Creek. — San  Saba  County;  in  eastern  imrt  of  county;  tributary 
^  through  Wallace  Creek  to  San  Saba  River  and  thus  to  the  Colorado; 
length,  7  miles.    San  Saba  topographic  map. 
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Lataca  Kiveb. — Fajette,  I^vaea«  Jackson,  and  Callioua  couuties;  rises  in 
«oiitbtiiesteni  corner  of  Fajette  Coimt>%  about  midway  between  Flatonia 
and  JVIovlton;  flows  southeastward  40  miles  through  Lavaca  County^  34 
miles  throng  Jackson  County,  then  3  miles  through  Calhoun  County  into 
Lavaca  Bay,  and  thus  to  Matagorda  Bay  and  Gulf  of  Mexico,  northeast  of 
Port  Lavaca.    Flatonia  topographic  map. 

Lavixls  Lake. — Jefferson  County;  2  miles  north  of  LaBelle  in  central  part 
of  county;  formation  similar  to  river  channel;  lake  approximately  G 
miles  loQg. 

Lawz  Cseek. — Webb  and  Zapata  couuties;  small  intermittent  stream  flowing 
southerly  about  4  miles  into  San  Juanita  Cre^  (tributary  to  Rio  Grande). 

Legaxto  Cbeek. — McMullen,  Jim  Wells,  and  live  Oak  counties;  rises  6  miles 
east  of  Lomo  Alto  iu  McMulien  County ;  flows  southeasterly  into  Jim  Wells 
County,  then  northeasterly  into  live  Oak  County  into  Nueces  River  near 
Legarto;  length,  35  miles. 

Legio:«  Cbeek. — Llano  County;  a  small  stream  flowing  6  miles  to  its  Junction 
with  Sandy  Creek  a  mile  west  of  Lone  Mountain,  and  tlius  to  Colorado 
River  in  the  southern  part  of  the  county.  Fredericksburg  and  Llano  topo- 
graphic maps. 

Lehet  Cueksl — Potter  County;  a  stream  rising  in  northern  piirt  of  county 
and  flowing  southerly  3i  miles  into  Canadian  River  (tributary  to  Arkansas 
River  and  thus  to  the  Mississippi). 

Lemm  Guixt. — ^Harris  County;  rises  near  Spring  in  northwestern  part  of 
county ;  flows  southerly  31  miles  into  Cypress  Creek ;  intermittent  Spring 
topographic  map. 
Lestz  Bsa^ch. — ^Bastrop  Ck>unty;  small  stream  rising  3  miles  southeast  of 
Redrod^  In  the  western  part  of  county ;  flows  northward  7  miles  Joining 
Walnut  Creek  (tilbutary  to  Colorado  River)  3  miles  east  of  Otis.  Fla- 
tonia and  Bastrop  topographic  maps. 
I*os  C^BEEK. — Bexar  County;  rises  in  northwestern  part  of  county;  flows 
southerly  40  miles  into  Medina  River  (tributary  through  San  Antonio 
River  to  the  Guadalupe)  south  of  San  Antonio.    San  Antonio  topographic 


L«Mi  Cheek.— Victoria  County;  rises  In  northeastern  part  of  count}';  flo¥^ 
eastward  Into  Arenoaa  Creek  and  thus  to  Lavaca  and  Matagorda  bays  and 
Gulf  of  Mexico. 

Lcox  Rives. — Eastland^  Comanche,  Hamilton,  Coryell,  and  Bell  counties; 
about  2  miles  southeast  of  Eastland,  in  northern  part  of  Eastland  County, 
formed  by  confluence  of  North  and  Middle  Forks  of  Leon  River;  flows 
southeasterly  185  miles  to  Its  Jimctlon  with  Lan^msas  River  to  form  Little 
River  (tributary  to  the  BrasEos)  in  cenral  part  of  Bell  County,  7  miles 
southeast  of  Belton;  principal  towns  along  this  stream  are,  Belton,  Gates- 
vllle,  and  Eastland.  EastUind,  Steph^iviUe,  Hamilton,  Meridian,  Gatesvllle, 
Temple,  and  Taylor  topographic  maps. 

1^0?;  River,  Middle  Fobk. — Eastland  County;  this  fork  may  be  considered  the 
continuation  of  the  main  stream;  rises  2)  miles  east  of  Cisco;  flows  east- 
ward 11  miles  to  its  Junction  with  North  Fork  Leon  River^  forming  Leon 
River  (tributary  through  Little  River  to  the  Brazos)  2  miles  southeast  of 
the  town  of  Eastland.  Eastland  topographic  map. 
1<B0N  RivEB,  North  Fork. — Eastland  County;  rises  1  mile  east  of  Cisco;  flows 
northeastward  and  southeastwai*d  5  miles  uniting  with  Middle  Fork  Leon 
Elver  2  miles  southeast  of  Eastland  to  form  I..eon  River  (tributary  Uirough 
Uttle  River  to  the  Brazos)  in  northern  part  of  county.  Eastland  topo- 
graphic  mapi 
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Leon  Rin-eb,  Sovth  F^^k. — Ei>-tlai.«!  t%'Ui:tj  ;  ri>:*^  near  Scranton  n^ar  East- 
laiul-CnDahan  county  line;  fli»w<  r."rth«isterly  22  miles  Into  Middle  Fork 
Leon  River  ( tributary  to  Le^^n  River,  an^l  thn^^  thn^uph  Little  River  to  the 
Brazos)  li  miles  wnth  of  EastlainL    Ea^and  topographic  map. 

Leona  River. — Uvalde,  Zji valla,  and  Frio  oomie^:  rises  on  tbe  east  side  of 
(Jreen  Mountain  (12  miles  north  of  tbe  town  of  Uvalde)  at  an  approximate 
altitude  of  1.6tK1  feet  aN»ve  sea  levei :  fli.u-s  >*»utlierly  and  easterly  25  miles 
tbroujrh  Uvalde  County,  29  miles  thronjA  Zavalla  Cdnnty,  tbence  17  miles 
through  Frio  Couuty  into  Frio  River  (tributary  to  Nueces  River)  near 
Derby.  Above  U\*aUle  this  river  d«^es  not  carry  water  except  during  times 
of  heavy  precipitation,    Uvalde  topographic  map. 

Leoncito  Creek. — MoMullen  County;  rises  in  iK»rthwestem  part  of  county; 
flows  southeastward  13  mUes  into  FYio  River  (triboatry  to  the  Nueces) 
near  Tilden. 

Leopard  Creek. — Throi^kmorton  County;  a  stream  flowing  easterly  7  miles  to 
its  junction  with  Bnizi^  River  near  EU»ert  in  northeastern  part  of  county. 

Levi  Br-\mu. — Kaufinnu  Cmuity;  suuJl  intermittt^nt  stream  in  northeastern 
part  of  i*ounty :  flows  into  BuflTjiIo  (^Yeek  (tributary  to  East  Fork  of  Trinity 
River,  thence  to  the  Trinity).    Barnes  Bridjre  t»»pofrraphic  map. 

Lewis  I-ake. — Bowie  County;  about  2  miles  s«»uth  of  Bassett,  in  southwestern 
part  of  ci>unty ;  foinuHl  by  old  cbauucl  of  Sulphur  River  (tributary  to  Red 
River  and  thus  to  the  Mis^is-^ippi). 

LuK  Branch. — Eastland  (^^unty:  small  stream  flowing  southward  31  miles 
into  Iahmx  River  (tributary  thn»ugh  Little  River  to  the  Brazos)  southwest 
of  Merriman,     Eastland  top<»j:raphic  map. 

Lick  Crej:k. — Franklin  County;  small  stream  flowing  northerly  through  north- 
eastern part  of  county  joining  Wblte<mk  Bayou  (tributary  to  Sulphur  River 
anul  thus  through  Rtnl  River  to  the  Mississippi)  ;  length,  3  miles. 

LiHE  Creek. — Palo  IMnto  County;  small  stream  flowing  westward  4  miles  into 
Brazos  River  north  of  Oaks  Ferry  in  eastern  part  of  county.  Palo  Pinto 
to|x»graphlc  map. 

Lilly  <.'reek. — Camp  and  Upshur  counties;  rises  about  8  miles  west  of  Pitts- 
burgh In  northwestern  part  of  <?amp  County ;  flows  southeasterly  22  miles 
Into  Little  Cjpress  Cn^k  (tributary  to  Ca<ldo  Lake  and  thtis  through  Red 
River  to  the  Mississippi)  about  4  miles  north  of  Gilmer  in  central  part  of 
Upsbur  County. 

Lilly  Creek. — Morris  and  Marlon  counties;  ri^es  In  southeastern  comer  of 
Morris  County ;  flows  southward  3  miles  Into  Big  Cypress  Bayou  (tributary 
to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi)  in  the 
northwestern  part  of  Marlon  County. 

Limestone  Creek. — Hutchinson  and  Carson  counties;  rises  in  central  part  of 
Carson  County;  flows  northerly  21  miles  into  Canadian  River  (tributary 
through  Arkansas  River  to  the  Mississippi)  5  miles  soutbwest  of  Plemons 
in  southern  part  of  Hutchinson  County ;  intermittent. 

LiMPiA  Creek. — Jeff  Davis  and  Pecos  counties;  rises  15  miles  west  of  Fort 
Davis  on  southern  slope  of  Davis  ^lountalns,  at  an  approximate  elevation 
of  6,000  feet  above  sea  level ;  flows  eastward  10  miles  to  Fort  Davis,  thence 
northeastward  20  miles,  then  again  ea8t\\*ard  25  miles  Into  Paisano  Creek 
(tributary  to  Pecos  River  and  thus  to  Rio  Grande)  8  miles  north  of  Hovey. 
Valentine  and  Fort  Davis  topographic  maps. 

LiNDLEYS  Cbeek. — Walker  and  Montgomery  counties ;  rises  in  southern  part  of 

Walker   County;    flows   southwesterly   3  miles   through  Walker  County, 

then  4  miles  through  Montgomery  County  Into  West  San  Jacinto  River 

tributary  to  San  Jacinto  River  and  thus  to  Galveston  Bay  and  Gulf  of 

Ico.) 
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LiKi>8ET  Spbing  Bra:^ch. — Fannin  County;  small  stream  flowing  into  Bois 
d  'arc  Creek  (tributary  to  Red  River  and  thus  to  the  Mississippi)  in  south- 
western part  of  county. 
liiNGinsT  Creek. — Briscoe,  Floyd,  and  Motley  counties;  rises  In  the  south- 
eastern part  of  Briscoe  County ;  flows  southeasterly  10  miles  into  Qultaque 
Creek  (tributary  to  Pease  River  and  thus  through  Red  River  to  the  Missis- 
sippi) in  the  northwestern  comer  of  Motley  County. 
Linn  Creek. — Angelina  County ;  tributary  to  Neches  River  south  of  the  town 

of  Clawson  in  western  part  of  county. 
LiNNviim:  Bayou. — Brazoria  and  Matagorda  counties;  rises  In  northwest  corner 
of  Brazoria  Ck)unty;  flows  southeasterly  17  miles  along  the  boundary  be- 
tween Brazoria  and  Matagorda  counties  into  Caney  Byou,  and  thence  to 
Matagorda  Bay  and  Gulf  of  Mexico;  a  lake  is  formed  about  6  miles  above 
month. 
LiNscoME   Cbeek. — CJaldwell   County;    rises  north   of  CJlark   C?happell;   flows 
through  Dry  Creek  into  Plum  Creek  and  thus  through  San  Marcos  River 
to  the  Guadalupe.    San  Marcos  topographic  map. 
laioN  Creek. — Burnet  County;  small  stream  about  1  mile  south  of  Bluffton  in 
western  part  of  county;   flows  westward  21   miles  into  Colorado  River. 
Burnet  topographic  map. 
I*rpAN  Creek. — ^Tom  Green  and  Concho  Counties;  rises  In  southeastern  part  of 
Tom  Green  County;  flows  northeasterly  32  miles  into  Concho  River  (tribu- 
tary to  the  (Colorado),  7  miles  west  of  Paint  Rock  in  northwestern  part  of 
Concho  County.    Hayrick  and  San  Angelo  topographic  maps. 
Ijttle  Aguja  Canyon. — Jeff  Davis  County ;  north  branch  of  Big  Aguja  Creek ; 
heads  in  Davis  Mountains  10  miles  northwest  of  Fort  Davis;  takes  a 
northeasterly  course  about  35  miles  to  Toyah  Creek   (tributary  to  Pecos 
River  and  thus  to  Rio  Grande)  2i  miles  southwest  of  Toyahvale.    Valen- 
tine and  Fort  Davis  topographic  maps. 
Little  Alum  Cbeek. — Bastrop  County;  in  southeastern  part  of  county;  tribu- 
tary through  Alum  Creek  to  Colorado  River;  length,  5  miles.     Bastrop 
topographic  map. 
LmxE  Alum  Cbeek. — Bastrop  County;  west  of  Otis  in  the  southwestern  part 
of  the  county;  a  branch  of  Alum  Creek   (tributary  to  Colorado  River 
through  Walnut  Creek) ;  length,  4  miles.    Austin  and  Bastrop  topographic 
maps. 
Lrm.E  Aqutixa  Ckeek, — Hill  County;  rises  1  mile  south  of  Cross  Roads  in 
northern  part  of  county;  flows  southerly  10  miles  into  Aquilla  Creek  (tribu- 
tary to  Brazos  River)  2  miles  southwe*?t  of  Peoria.     Cleburne  and  Waco 
topographic  maps. 
Little  Arkansas  Cbeek. — Armstrong  County;  rises  in  western  part;   flows 
southerly  8  miles  into  Dry  Creek  (tributary  to  Prarie  Dog  Town  Fork  of 
Red  River  and  thus  through  Red  River  to  the  Mississippi). 
Little  Babton  C?beek. — ^Travis  County;  rises  4  miles  east  of  Shingle  Hills  in 
western  part  of  county;  flows  eastward  6  miles  into  Barton  Creek  (tribu- 
tary to  Colorado  River),  3  miles  southeast  of  Bee  Caves.     Blanco  and 
Austin  topographic  maps. 
Ltttle  Bear  CJbeek. — CJoUin  County;  rises  1  mile  west  of  Pike;  flows  south- 
westerly 3  miles  into  Bear  Creek  (tributary  to  Pilot  Grove  Creek,  thence 
through  Sister  Grove  Creek  and  East  Fork  of  the  Trinity  to  Trinity  River). 
Little  Bear  CJbeek. — Hamilton  County;  an  intermittent  stream  northeast  of 
Hamilton  In  western  part  of  county ;  flows  northeasterly  6  miles  into  Bear 
Creek  (tributary  to  Leon  River  and  thus  through  Little  River  to  Brazos). 
Hamilton  topographic  map. 
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Lrmx  BcAB  CtiXK^ — Tarrant  Oxii.tj^;  rt«*«  ahovt  2  iiiil«^  AKHlt  ^  Kirller; 
flawy  armtbeaMerljr  12  miles  into  Biz  B«r  Ore**  (wiucb  disdiaixvs  into 
Trinity  Rivpt  throo^fi  tli*-  West  Fork  of  Triaitj),  2  udlea^  iiortlieASt  o( 
EiileK.    Fort  Worth  topo^xaptiie  map. 

LiTTix  Blaxco  Rmz. — BUuKt*.  CoiaaU  ainl  H;iys  C«>fmtie(;  rises  nemr  Twin 
iHsftan  in  the  trmtlw^m  part  of  BLmco  C«Kxnty ;  ||«>t^  oortlmuiterix  10  Biiles 
throQgh  BlaiKi>  Omotj,  2  mile<  thn>a;di  a  ct»mer  of  Comal,  tbeo  4  miles 
thr*»ii;^  Hay*  Couiity  into  Blano>  Riv**r  <  tributary  to  San  Marco  Rircr, 
and  thns  to  the  Ooailalupei  in  w***tem  part  of  Hitys  County  sovth  of 
Mount  Sharp.    Blanco  topi>;Eraphic  mapu 

Lrmx  Blaxco  RrroL — FraMe  County;  small  intermittent  stream  in  nortb- 
camera  part  of  county:  flows  s-mtherly  12  mil*^  to  its  Janctioo  irlth 
Blaof-o  Hirer  (tributary  to  Sabinal«  Frio,  and  Xnecv^  rivers),  4  miles 
north  of  Tnoca  Si  dins.    Fvalile  topoeraphic  map. 

Lmxc  BoGGTT  Cbeck. — Matagorda  County ;  small  atrvam  in  southern  part  ai 
connty ;  flows  sontherly  1  mile  into  Matagorda  Bay  and  Galf  of  Mexico. 

Lrmx  Bbadt  Cieek. — McCnIloch  County-;  a  tributary  10  miles  long  Joining 
Bnidjr  Cr(>ek  (and  thus  tbroagh  S<in  Saba  River  to  the  Colorado)  8  milet 
aontheast  of  Ro(*heIle  in  the  soatheastem  [inrt>>f  coonty.  Brady  topo- 
graphic map. 

Lrrrix  Brazos  Ri\'es. — Limestone,  Falls,  Robertson,  and  Brazos  counties; 
rises  northwest  of  Kosse  near  the  line  of  Limestone  and  Falls  counties; 
flows  southeastward  70  miles  through  F^ls,  Robertson,  and  Brazos  ooon- 
ties  into  Brazos  River  near  Stone  City  in  the  western  part  of  Brazos 
Connty,  sotithwest  of  Bryan;  through  Robertson  and  Brazos  counties  this 
stream  flows  parallel  to.  and  from  one  to  five  miles  northea.st  of  Brazos 
Biyer. 

Lmxs  BarsHT  Cseek. — Dewitt  and  Lavaca  counties;  rises  in  the  eastern  part 
of  Dewitt  Coimty;  flows  eastward  and  southeastward  5  miles  throagii 
Dewitt  Connty.  then  8  miles  tlirongh  Lavaca  Cotmty  into  South  Clilooleta 
Creek  to  form  Chicolete  Creek,  thence  to  Gulf  of  Mexico  through  L.avaca 
River  and  Matagorda  Bay. 

Lrmx  Bbushy  Cbeek. — Donley  County;  rises  about  IJ  miles  north  of  Claren- 
don in  central  part  of  county ;  flows  nortlieasterly  5  miles  into  Salt  Fork  of 
Red  River  (tributary  to  Prairie  rk>f:  To\xn  Fork  of  the  Red  and  thus 
through  Red  River  to  the  MlssLssippi ) . 

LiTTUB  Caddo  Creek. — Palo  Pinto  and  Stephens  counties;  rises  4  miles  south- 
east of  Caddo  in  eastern  part  of  Stephens  County ;  flows  northerly  8  miles 
into  Big  Caddo  Crec»k  (tributary  to  Brazos  River)  4  miles  west  of  Brad 
in  western  part  of  Palo  Pinto  Connty.    Breckenridge  topographic  map. 

Little  Camp  Creek. — EUU  and  Johnson  counties;  a  small  .stream  flowing  south- 
erly 3  miles  into  Brazos  River  north  of  Kimball.  Graubnry  topographic 
map. 

Limx  Canet  C^reek. — Hopkins  and  Wood  counties;  rises  about  5  miles  south- 
west of  the  town  of  Sulphur  Springs  in  Hopkins  Cotmty;  flows  southerly 
14  miles  into  Lake  Fork  of  Sabine  River  (tributary  to  tlie  Sabine)  about 
r»  miles  northeast  of  Hoyt  in  Wood  County. 

liiTTLE  Canet  Creek. — Hopkins  Cotinty;  rises  about  5  miles  northwest  of  Sul- 
phur Springs  in  western  part  of  county ;  flows  southeasteriy  15  miles  into 
White  Oak  Bayou  (tributary  through  Sulphur  River  to  Red  River  and 
thus  to  the   MLtsisslppi). 

Lmi'C  C!£OAB  Creek. — Brasos  C-ounty;  rises  in  extreme  nortiieni  part  of 
county;  flows  northeasterly  8  oitleB  Into  Navasota  Biver  (tcibutsfir  to 
Brazos  River)  north  of  Edge. 
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lamjs,  Cedab   Bayoi'. — Harris  Couaty;   rLses  1   mile   northwest   of  LaPorte; 
•        flows  southeasterly  2|   miles  into   Galveston   Bay   and   thus   to   Gulf   of 

Mexico;  intermittent.     LaPorte  topographic  map. 
LmxE  Cedar  Creek. — Stephens  County ;  rises  2  miles  west  of  LaCasa  in  south- 
eastern part  of  county;  flows  northerly  15  miles  into  Big  Ceilar  Creek 
(tributary  to  Brazos  River)  2§  miles  aorth  of  C.  J.  Mountain.     Brecken- 
ridge    topographic   map. 
Lmus  Cow  Creek. — Newton  County;  rises  in  northwestern  part  of  county; 
flows  southeasterly  24  miles  into  Sahine  River  about  8  miles  southeast  of 
Burkevllle. 
Ltttle  Creek. — ^Dallas  and  Ellis  counties;  rises  near  Cedar  Hill  in  Dallas 
County;    flows  southeasterly  8  miles  into  Red  Oak  Creek    (tributary   to 
Trinity  Blver)   2  miles  northwest  of  Red  Oak  in  Ellis  County.     Dallas 
topographic  map. 
Little  Creek  or  North  Prong  of  Mill  Creek. — Retl  River  and  Bowie  counties ; 
rises  about  5  miles  northeast  of  Annona  in  eastern  part  of  Red  River 
County;   flows  northeasterly  13  miles  into  AliU  Creek   (tributary  to  Red 
River  and  thus  to  the  Mississippi)  about  8  miles  northeast  of  Oakgrove  in 
northwestern  part  of  Bowie  County. 
LriTLE   Cypress   Bayou   ob  Creek, — ^Marion,   Harrison,   Upshur,   Gregg,   and 
Camp  counties;  rises  al>out  2  miles  east  of  Leesburg  in  western  part  of 
Camp  County ;  flows  eastward  63  miles  to  a  point  4  miles  east  of  Jefferson 
In  southern  part  of  county,  where  it  enters  Caddo  Lake  (tributary  to  Red 
River  and  thus  to  the  Mississippi). 
LrrxLE  Cypress  Creek. — Burnet  County;  tributary  to  Colorado  River  In  the 
Bciutheastem  corner  of  the  county;  length,  8  miles.     Blanco  toi>ogi*aphlc 
map. 
IJTTLE  Cypress  Creek. — ^Harris  County ;  rises  in  northwestern  part  of  county 
Just  west  of  Hockley ;  flows  southeasterly  18  miles  Into  Big  Cypress  Creek, 
S  miles  northeast  of  Big  Cypress  School,  thence  to  Cj-press  and  Spring 
creeks,  and  thus  through  San  Jacinto  River  to  Galveston  Bay  and  Gulf  of 
Mexico;  intermittent.     Hockley.  Rose  Hill,  Cypress,  Waller,  and  Ashford 
topographic  maps. 
LrrxLE  Cypress  or  Stephens  Creek. — Cass  County;   rises  at  Bloomburg  in 
northeastern  part  of  county;  flows  northerly  8  miles  into  Sulphur  River 
(tributary  to  Red  River  and  thus  to  the  IMississippi )  about  a  mile  south- 
east of  Spencer  Spur.    Atlanta  topographic  map. 
LmxE  Cypress  Creek. — ^Newton  County;  southern  part;  small  tributary  to 

^ig  Cypress  Creek  (tributary  to  the  Sabine). 
^JTTLE  Deer  CJr^ek. — Falls  County ;  rises  near  Lott ;  flows  northeasterly  6  miles 
into  Deer  Creek  (tributary  to  Brazos  River)  in  western  part  of  county. 
Temple  topographic  map. 
Ltttle  Dry  Brushy  C?reek. — ^Williamson  County;  rises  in  southern  part  of 
county;  flows  northeasterly  6  miles  into  Brushy  Creek  (tributary  to  San 
Gabriel  River  and  thus  through  Little  River  to  the  Brazos)  southeast  of 
Taylor.    Taylor  and  Bastrop  topographic  maps. 
Ijttle  Duck  Cueek. — Kent  County;  small  stream  flowing  southerly  10  miles 

into  Salt  Fork  of  Brazos  River  (tributary  to  the  Brazos). 
I^HTLE  DuFFAU  CsEEK, — Erath  (bounty;  rises  2  miles  northea.st  of  Selden; 
flows  southeasterly  12  miles  into  Duffau  Creek  (tributary  to  Bosque  River 
and  thu9  to  the  Brazos)  3  miles  southeast  of  Duffau  near  Eratli-Bosque 
cotmty  line.    StephenvlUe  and  Graabury  topographic  maps. 
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Li;;ix  K;,KH-.tT  «'i*iK- — H*  "--  ::  O -zi.*ij :  n-^-  In  r.«  rrbem  part  of  comity; 

fV.r^  -*.ijThTi*-<t*-rj'    13   L,:  ♦-*   ir-i#>   El^^^rt   Cne*;k    itriLotary    to   Trinity 

Hlveri. 
I^TTix  F:lm  Ckjik- — B^Il  CfTmrv :  n-€<^  2  clle*  *•  u:h  of  P«i*lletoii,  in  northern 

fe;t  *ff  c*jniAj:  f.*'-A<  «»'-:*i«-.:-ter:v  14  mi!^-*  ini«?  Bis  Elm  Creek    (whidi 

<::^-:-^n:^  lii'o  Brazo*  RiTer  tlir»..i:rii  Lirtle  River)  9  miles  sootheast  of 

TerLf  !•?.    T*fiiii  >  t'  i  -  ,rra ; . . ic  t  -  p. 
Lnirx  Kill  CiixK- — firay-M  l,  OCiz,  iHtl  Dect«Tn  conritie*:  rinses  about  3  miles 

*^ftixh'vp^  iff  Oi'M-^r  in  Gr.:T^.a  Co^nity;  flows  si»othwt^terlT  23  miles  Into 

YAm  Fork  of  TrlLity  Rlv^r   *:nhntary  m  Trinity  RiTer)   3  miles  esisi  of 

l>-v  Nv:ile  in  '«►T;r^n-.^<TeTO  r^irt  of  Denton  O'unty. 
hmUL  Klm  Cwxk- — TLjN>r  Co-ii^ty ;  rises  in  Lewis  Canyon;  flows  nortbeasterly 

17  rij.le!*  iiitu  K.tu  Cr»-ek   (tributary  thn^niA  Oear  Fork  of  the  Brazos  to 

Braz^^  Riven   3j  l.:  e<  r:«»nhwe:st  of  AMlen**.     Ans«>n  and  Abilene  topo- 

LiTTfX  FivLMiix  CzzhK. — Fa\ette  rooiitv;  vn^*  of  Flatonia  in  the  southwestern 
I«irt  of  *f/-:ij»\  :  lij  iL:«n:iittent  tril-utary  to  Bi?  Fivemile  Creek,  and  thus 
fhrou;:ii  IV-i*  b  Treek  to  Guadalui>e  River.     Flatonia  ti»pographic  map. 

LITTIJ2  Flatmitk  r'BtKK- — Biirmt  Ci'unty;  a  stre-am  5  miles  In  length  flow- 
iiiif  int^i  Flatro^-k  Creek  (tributary  to  Colunulo)  s«mth  of  Marble  Falls  In 
hifUiht^m  xrarx  of  the  county.     Burnet  toix>graphic  map. 

Tattle  Fo^-^il  Cefxk. — Tarrant  County;  ri>es  7  miles  north  of  Fort  Worth; 
flov.«  •«^ijth*^*j*terly  8  miles  into  Big  Fossil  Creek  (tributary  to  West 
Fork  of  the  Trinity,  thenee  to  Trinity  River)  a  sliort  distance  above  its 
rmmth,  alM»ut  5  mil«^  northeast  of  Fort  Wortlu     Fort  Worth  topographic 

map. 

LnTLE  Oap  Creek.— Collingsworth  County;  a  ?!tream  flowing  southeasterly 
throtijrh  northwestern  part  of  county  into  Salt  Fork  of  Red  River  (tribu- 
tary throu;:h  Prairie  D<»g  Town  Fork  of  the  Red  to  Red  River  and  thus  to 
the  MiMslHsippI)  ;  lenj,nh,  6  miles. 

Little  Obape  Cbeek. — Garza  County;  rises  In  southeastern  part  of  county; 
flowK  northerly  6  miles  into  Double  Mountain  Fork  of  Brazos  River 
(tributary  to  the  Brazos). 

LmLK  (Jbeen  Creek.— Erath  County;  ri<es  5  niiles  west  of  Alexander  in 
H^mthem  part  of  the  county;  flows  easterly  8  miles  into  Green  Creek  (which 
dlKcharj;eM  into  Brazos  River  through  Bosque  River).  Stephenville  topo- 
j:rHr»hir-  mop. 

Lnn.K  Indian  r'HEEK.— Shackelford  County;  rises  o  miles  southeast  of  Albauy; 
flows  Kouth^MKteriy  3i  miles  into  Indian  Creek  (tributary  through  Hubbard 
Creek  to  Gonzales  Creek  and  thus  through  Clear  Fork  of  Brazos  River  to 
the  Brazos).    Albany  toi>ograi)hic  map. 

LrrrKK  Jimmys  Ckkkk.— Brown  and  Comanche  counties.     See  Martins  Creek. 

Little  Keechie  Ckeek.— PrJo  Pinto  and  Jack  counties;  a  stream  flowing  south- 
ward 15  miles  Into  Brazos  River,  5  miles  southwest  of  Graford  in  northern 
part  of  Palo  Pinto  County.    Palo  Pinto  topographic  map. 

LrrrLB  Indian  Cheek.— Shackelford  County;  rises  5  miles  southeast  of  Albany; 
flows  wHithoastoriy  3A  miles  into  Indian  Creek  (tributary  through  Hubbard 
Oeek  to  (ionzales  Cr(>ek  and  thus  through  Clear  Fork  of  Brazos  River  to 
the  Brazos).    Albany  topographic  map. 

Little  KEEcniE  Creek.- Palo  Pinto  and  Jack  counties;  a  stream  flowing  south- 
ward 15  miles  into  Brazos  River,  5  miles  southwest  of  Graford  in  northern 
part  of  Palo  Pinto  County.    Palo  Pinto  topographic  map. 
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Little  Lake  Creek. — Montgomery  County;  rises  In  the  northwestern  part  of 
county;  flows  southeasterly  12  miles  Into  West  San  Jacinto  River,  thence 
to  San  Jacinto  River,  Galveston  Bay,  and  Gulf  of  Mexico. 
Little  Lake. — Oass  County ;  about  5  miles  west  of  Alamo  Mills  in  northeastern 
part  of  county;  formed  by  an  old  channel  of  Sulphur  River  (tributary  to 
Red  River,  which  discharges  into  the  Mississippi ) .    Texarkana  topographic 
map. 
Little  Loco  Cbeek. — Nacogdoches  County ;  flows  southerly  8  miles  Into  Bayou 
Loco  (tributary  to  Angelina  River  and  thus  to  the  Neches)  in  southwestern 
part  of  county. 
Little  Llano  River. — San  Saba  and  Llano  counties;  rises  near  Taylorville  in 
the  southeastern  part  of  San  Saba  C]k)unty;  flows  southeasterly  3i  miles 
througfh  San  Saba  County,  then  lOi  miles  through  Llano  County  into  Llano 
River  (tributary  to  Colorado  River)  2  miles  south  of  Lone  Grove  in  the 
northeastern  part  of  Llano  County.    Llano  topographic  map. 
Littlh  Lucy  C?reek. — Lampasas  County;  rises  near  Odar  Top  Peak;  flows 
northeasterly  8  miles  into  Big  Lucy  Creek  (tributary  to  Lampasas  River 
and  thus  through  Little  River  to  the  Brazos)  7  miles  northeast  of  the  town 
of  Lampasas.    Lampasas  topographic  map. 
Little  Mart  Cbeek. — ^Parker  County ;  rises  about  4  miles  north  of  Aledo ;  flows 
southeasterly   5   miles   into   Marys   Creek    (tributary    to   Clear    Fork    of 
Trinity  River,  thence  through  West  Fork  of  the  Trinity  to  Trinity  River) 
near  the  eastern  boundary  of  Parker  County.     Weatherford  topographic 
map. 
Little  Mineral  Creek. — Grayson  County;  an  intermittent  stream  rising  at 
Pottsboro  in  western  part  of  county  and  flowing  northerly  9  miles  into  Red 
River  (tributary  to  the  Mississippi)  about  IJ  miles  south  of  Preston.  Deni- 
son  topographic  map. 
Little  Mountain   Cvkek. — Comanche  County;   rises  south  of  Fleming  near 
Comanche-Mills  county  line;  flows  northeasterly  into  South  Leon  Creek 
(tributary  to  Leon  River  and  thus  through  Little  River  to  the  Brazos)  2 
miles  southwest  of  Fleming.    Brownwood  and  Hamilton  topographic  maps. 
LnTLE  MuELA  Creek. — Uvalde  County;  unites  with  Muela  Creek   (thence  to 
Nueces  River  through  Chapparosa,  Turkey,  and  Elm   creeks)    near  the 
comer  of  Kinney,  Uvalde,  Maverick,  and  Zavalla  counties ;  length,  6  mile^. 
Brackett  topographic  map. 
Lhtle  Mustang  CTreek. — Red  River  County;   rises  near  Wayland   in  south- 
western part  of  county ;  flows  southeastward  12  miles  into  Sulphur  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi). 
Little  Pecan  Creek. — Clay  County;  an  Intermittent  stream  flowing  Into  Red 
River   (tributary  to  the  Mississippi)    In  northeastern  part  of  county  21 
miles  northeast  of  Stanfleld.    Montague  topographic  map. 
LnTLE  Perdido  Creek. — Groliad  County;  small  stream  in  northeastern  part  of 
county;  head  fork  of  Perdido  Creek   (tributary  through  Coleto  Creek  to 
Guadalupe  River). 
LmxE  Pine  C?reek. — ^Red  River  County;   rises  about  9  miles  southwest  of 
Albion  in  northern  part  of  county;  flows  northeasterly  9  miles  into  Pine 
Creek  (tributary  to  Red  River  and  thus  to  the  Migslssippl)  about  2  miles 
west  of  Albion. 
Little  Pipjey  Branch. — ^Bastrop  County;  1  mile  northwest  of  Upton  In  the 
central  part  of  the  county ;  small  intermittent  tributary  to  CJolorado  River ; 
length,  5  miles.    Bastrop  topographic  map. 
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larrus  Piw  Oak  Creek. — Bastrop  and  Fajette  counties;  small  intermittent 
stream  flowing  through  tlie  southeastern  part  of  Bastrop  County  and  the 
northwestern  part  of  Fayette  County  Into  Pin  OalL  Creels  and  thus  to 
Colorado  River;  length,  9  miles.    Bastrop  and  Flatonia  topographic  iiiai»s. 

LrrxLE  Pinky  Cbeek. — ^Bowie  County;  small  stream  about  IJ  miles  north  of 
Bassett;  flows  into  Bassett  Ci^eek  (tributary  to  Sulphur  River  and  thus 
through  Red  River  to  the  Mississippi)  in  southwestern  part  of  county. 

LiiTLE  Pine  Island  Bayou. — ^Hardin  County;  rises  near  Votaw  in  the  nortl>- 
western  comer  of  the  county ;  flows  southeasterly  45  miles  into  Pine  L»liuid 
Bayou  (tributary  to  Neches  River)  about  12  miles  northwest  of  Beaumont. 

LrrxLE  Pond  (3beek. — Falls  County ;  rises  near  Barclay ;  flows  southeastward  II 
miles  into  Pond  Creek  (tributary  to  the  Brazos)  near  Falls-Milam  county 
line.    Temple  topographic  map. 

Little  Postoak  Cbeek. — Archer  and  Clay  counties;  formed  about  U  aiiles 
northeast  of  Archer  City  near  county  line  in  eastern  part  of  conntj 
by  the  junction  of  East  and  West  Little  Postoak  creeks;  flows  north- 
easterly 2i  miles  into  Postoak  Creek  (tributary  to  Littel  Wichita  River 
and  thus  through  Red  River  to  the  Mississippi)  about  a  mile  east  of  tite 
Clay-Archer  county  line  In  western  part  of  county. 

LrrTLE  Red  Riveb. — ^Briscoe  and  Hall  counties;  rises  about  2  miles  from 
eastern  county  line  in  southeastern  part  of  Briscoe  County ;  flows  north- 
easterly 14  miles  into  Prairie  Dog  Town  Fork  of  the  Red  (tributary  to 
Red  River,  which  discharges  into  the  Mississippi)  in  the  central  part  of 
Hall  Ounty. 

Little  Red  Mud  Cbeek. — ^Kent  County;  rises  near  Kent-Dickens  county  line; 
flows  southerly  7  miles  into  Salt  Fork  of  Brazos  River  (tributary  to  the 
Brazos)  1  mile  east  of  the  mouth  of  White  River,  in  northwestern  pitrt 
of  county. 

Little  River. — Bell  and  Milam  counties;  formed  7  miles  southeast  of  Beltoa 
in  central  part  of  Bell  County  by  union  of  I.eon  and  Lampasas  rivers; 
flows  southeasterly  75  miles  into  Brazos  River  at  a  point  8  miles  north- 
west of  VaUey  Junction  in  eastern  part  of  Milam  0>unty ;  passes  near  the 
town  of  Cameron  in  Milam  County;  gaging  station  at  (Cameron.  Area,  of 
drainage  basin,  7,560  square  miles.    Taylor  topographic  map. 

Little  Rocky  Cbeek. — ^Bosque  County ;  Joins  Brazos  River  north  of  the  village 
of  Merrlvale  in  southeastern  part  of  county;  length,  3  miles.  Waco  topo- 
graphic map. 

Little  Rocky  Cbeek. — Washington  County;  rises  one-half  mile  south  of  In- 
dependence In  northern  part  of  county ;  flows  southerly  4  miles  into  Rocky 
Creek  (tributary  to  Brazos  River).    Gay  Hill  topographic  map. 

Little  Saline  C^beek. — Smith  Ounty;  rises  about  2  miles  northeast  of  Hope- 
well ;  flows  northeasterly  10  miles  Into  Sabine  River  about  6  miles  north- 
west of  Winona. 

LrrTLE  Saline  Cbeek,  East  Fobk  of. — Smith  Ck)unty;  small  stream  flowing 
into  Little  Saline  Creek  (tributary  to  the  Sabine)  west  of  Winona  in 
northern  part  of  county. 

Little  Sandy  Cbeek. — Bastrop  C?ounty ;  rises  near  Elgin ;  flows  southeastward 
8  miles  into  Big  Sandy  Creek  (tributary  to  Colorado  River)  about  1  mile 
northwest  of  Sayersvllle.    Bastrop  topographic  map. 

Little  Sandy  Cbeek.— Collingsworth  County;  a  stream  2  miles  long  rising 
in  central  part  of  county  and  flowing  into  Salt  Fork  of  Red  River  (tribu- 
tary to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  through  Red  River 
to  the  Mississippi). 
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LmxB  <ELkST)  Sandy  Cbsek. — Eastland  and  Stephens  counties;  rij>es  2  miles 
southwest  of  Flat  Top  Mountain  in  nortlieni  part  of  Eastland  County; 
flows  northerly  8  miles  into  Sandjr  Creek  (tributary  to  Hubbard  Creek 
theoce  through  Gonzales  Creek  and  Clear  Fork  of  Brazos  River  to  the 
Brazos)  5  miles  northwest  of  Gunsight.  Eastland  and  Breckenridj^e 
topo^rniphic  maps. 
LrrrL£  Sap^oy  Cbekk. — Lamar  and  Red  River  counties;  rises  about  7  miles 
soatheast  of  Paris  in  eastern  part  of  Lamar  County;  flows  southeasterly 
21  miles  into  Sulphur  River  (tributary  to  Red  River,  which  dLschargen 
Into  tlie  Mississippi)  one-half  mile  east  of  southwestern  corner  of  county 
in  northwestern  part  of  Red  River  County. 
LrrrLE  Sandy  Cbekk. — Wood  CJount^' ;  flows  southeasterly  9  miles  into  Sabine 

River  in  southeastern  part  of  county^. 
Lrmjc   Shawnee  Cksxk, — Rusk  Ck)uuty;    rises  about  3   miles  northeast   of 
Henderson ;  flows  southwesterly  S  miles  into  Big  Shawnee  Creek  and  tMis 
to  Angelina  and  Neches  rivers. 
Lim£  8n.\'KB  Cbeek. — Parker  County;  a  small  stream  flowing  into  Silver 
Oreek  (tributary  to  West  Fork  of  Trinity  River  and  thus  to  the  Trinity) 
in  the  northeastern  part  of  the  county.    Weatherford  topograpldc  map. 
Lrtle  Stinking  Cseek. — ^Stonewall  and  Kent  (bounties ;  a  northeastward  flow- 
ing sti-eam  joining  Salt  Fork  of  Brazos  River  (tributary  to  Brazos  iUver)  ; 
length.  8  miles. 
LmxE  ScJKttAY  C^BSEK. — ^Palo  Pinto  and  Erath  counties;  rises  at  Wyleyville 
in  northeni  part  of  Erath  (Jounty;  flows  northeasterly  13  miles  into  Big 
Sunday   Oeek   (which  discharges  through  Palo  Pinto  Creek  to  Brnzos 
River)  4  miles  west  of  Jacobs  Wells  In  southern  part  of  Palo  Pluto  CJounty. 
StephenvUle  and  Palo  Pinto  topographic  maps. 
LrrrLE  Walnut  Cb£Ek« — ^Travis  County ;  rises  2  miles  northwest  of  the  town 
ef  FiakviUe;   flows  southeastward  7  miles  through   tin?  central   part  of 
the  county  into  Walnut  Creek  and  thus  to  Ck>lorado  River.    Austin  topo- 
graphic map. 
Ltttle  W^hitboak  CJreek. — Upshur  County;  rises  about  3  miles  southeast  of 
CaUowajr;  flows  southeasterly  12  miles;  enters  Sabine  River  2  miles  west 
of  Red  RodL. 
Lrm*  W'hite  Rock  CSbeek. — Trinity  (bounty;  rises  in  the  northern  part  of 
the  county;  flows  southwesterly  16  miles  into  White  Rock  Creek   (trll)- 
ntary  to  Trinity  River)  about  3  miles  northeast  of  Trinity. 
liHTLE  Wichita  Rives. — ^Archer  and  Clay  counties;  fbrmed  3  miles  nortlieast  of 
Arrfier  (5lty,  in  central  part  of  Archer  County,  by  union  of  the  North  and 
Middle  Forks  of  Little  Wichita  River;  flows  northeasterly  about  45  milea 
into  Red  River   (tributary   to  the  Mississippi)    in   northeastern   part  of 
Clay  County  2}  miles  west  of  Terral,  Okla.     Montague  topographic  map. 
Little  Wichfta  Ktveb — Middle  Fork  ob  Thomas   Creek. — Archer  County; 
rises  In  southwestern  part  of  county;  flows  northeastward  13  miles  to  a 
point  about  3  miles  northeast  of  Archer  CHty,  where  it  unites  with  North 
Pork  of  Little  Wichita  River  to  form  Little  Wichita  River  (tributary  to 
Red  River,  which  discharges  into  the  BfiBsissippi). 
I-nTLE  Wichita  River,  South  Pork. — Archer  County ;  rises  in  southwestern 
part  of  county;  flows  northeasterly  21  miles  to  its  junction  with  Middle 
Pork  of  little  Wichita  River  (tributary  to  Little  Wichita  and  Red  Kvera 
and  thus  to  the  Bllsslssippl)  near  Archer  CTity. 
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LirespooL  Cbeek. — Jackson  Cotintj* ;  a  stream  flowinsr  sontUcrly  tbronf^k  ^^outb- 

era  part  of  county  into  Clarks  Oreek  and  tlins  to  the  Lavaca,    3^ata- 

gorda  Bay  and  Gnlf  of  Mexico;  leogtb,  3  miles. 
hLAMO  RiFEK. — Kimble,  Maaoa,  and  liano  counties;  formed  near  Jtmctioa  la 

center  of  Klmbie  County  by  union  of  Nortb  and  South  Llano  rivers;  flovrs 

in  an  easterly  course  abotrt  100  miles  through  the  central  part  of  ^lasoa 

and  Llaao  counties  to  Us  Junction  with  Colorado  River  at  Kingsland  in  tU^ 
.  southeastern  part  of  Llano  County ;  drainage  area,  which  includes  areau* 

of  North  and  South  Llano  rivers.  4,460  square  miles.    Gaging  station  near 

Junction.    Mason,  Llano,  and  Burnet  topographic  maps. 
The  greater  part  of  the  irrigable  area  of  this  drainage  Is  above  Jonetton. 

alUiough  some  lands  are  irrigated  below  that  point    Water  power  lias  t>een 

developed  at  Junction  and  Mason  and  additional  sites  exist  along    tlie 

stream. 

See  Second  RefMxrt  of  Texas  Board  of  Water  Engineers  for  list  of  cex^t- 

fiad  filings  of  appropriations  for  use  of  water. 
Llave  Cbeek.— Webb  County ;  small  intermittent  stream  rising  in  western  imrt 

<»f  tlie  county  and  flowing  southwesterly  5  miles  into  Rio  Grande. 
Loafer  Caraac.— Mason  and  McCulloch  counties;  a  stream  9  miles  long  Qawriag 

through  the  southeastern  part  of  McCulloch  County  and  the  northe«stem 

part  of  Mason  County  into  Tiger  Creelc  < tributary  through  San  Saba  River 

to  the  Colorado)  east  of  Camp  San  Saba,    Brady  and  l^fasou  topographic 

maps. 
LocKwooo  DaAw. — Gana  County;  rises  la  northwestern  part  of  county;  flow« 

easterly  4  miles  into  North  Foric  of  the  Double  Mouataln  Fork  ^f  Biazos 

River  (tributary  tiirougli  Double  Mountain  Fork  of  tiie  Bcaaos  to  Braa^js 

River). 
Loco  Cbeek. — Nacogdoches  County;  small  headwater  stream  of  Bayou  Loc«> 

<tributary  to  Angelina  River  and  thus  to  tlie  Neches)  In  western  part  of 

county. 
liOBGE  CaJXK.— Clay  and  Jac*  counties;  rises  In  the  southern  part  of  Clay 

County;  flows  southeasterly  10  miles  into  West  Fork  of  Trinity  River 

(tribuUry  to  the  Triidty)  in  the  northwestern  part  of  Jack  County. 
Lone  Tree  CvBEKK.— Armstrcmg  and  Donley  counties ;  rises  hi  southeast  part  of 

An»»trong  County;  flows  easterly  13  miles  Into  Mulberry  Creek  (tiibataiy 

to  Prairie  Dog  Town  Fork  of  Red  River  and  thus  tUrwigh  Red  River  to  the 

Mississippi)  in  southwesteni  part  of  Donley  County. 
Lone  Tkee  Creek.— Wharton  County ;  smaU  tributary  to  West  Bernard  River 

< thence  to  San  Bernard  River  and  Gulf  of  Mexico)  in  the  northern  part  of 

the  county ;  flows  easterly. 
Lone  Gum  Taisx  C«ekk.— Wharton  County ;  small  tributary  to  West  Benianl 

River  (thence  to  San  Bernard  River  and  Gulf  of  Mexico)  in  norUiem  part 

of  county;  fl«ws  northeasterly. 
Ix)ne  Wolf  Cbeek.— Mitchell  County ;  rises  in  northeastern  comer  of  county : 

flows  southwestward  about  11  miles  to  its  Junction  with  Colorado  River  at 

the  town  of  Colorado  in  the  north  central  part  of  county. 
I^afo  Bbanch.— Archer  County ;  rises  about  S  miles  northeast  of  Archer  City  in 

eastern  part  of  county ;  flows  easterly  8  miles  into  Uttie  WichiU  River 
(tributary  through  Red  River  to  the  Mississippi). 
I/)NG  Bbanch.— Ck)oke  County;  a  small  intermittent  tributary  about  2  mfles 

west  of  Three  Mounds  In  northern  part  of  county ;  flows  Into  North  Fish 

Creek  (which  discharges  into  Red  River  through  Fish  Creek,  axid  thus  to 

the  Mississippi).    GalnesvlUe  topographic  map. 
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I^yo  Bm^\:ccH. — Cooke  County;   a   small  stream   flowing  into   Elm   Fiwk  of 
Trinity  River  (tribotary  to  the  Trinity)  soutliwest  of  tlie  town  of  Mueii.stt»r 
in  soutliwesterQ  part  of  county ;  intermittent.    Gainesville  topographic  mai>. 
Long  Bbanch. — Eastland  County ;  rises  2  miles  north  of  Romney ;  flows  south- 
easterly  7  miles  into  Subanna  River    (tributary  through  Leon  River  to 
little  River,  and  thus  to  Brazos)  6  miles  southwest  of  Carbon  in  southern 
part  of  county,    ^stlaad  topographic  map. 
IjOnc  Bbai^ch. — Guadalupe  County;  south  of  Kingsbury;  small  Intermittent 
stream  flowing  through  the  east-central  part  of  the  count>*  into  Mill  Creek 
(tributary  to  the  Guadalupe).    San  Marcos  topographic  map. 
Loi^G  Bbanch. — Lavaca  County;  small  stream  flowing  soutlierly  into  Lavaca 
River   (thence  to  Gulf  of  Mexico  through  Matagorda  Bay)   In  tiie  north- 
western part  of  county ;  length,  5  miles.    Flatonia  topographic  map. 
LoKG  Bbajvch. — Motley  Ounty;  rises  aliout  5  miles  southwest  of  Matador  in 
central  part  of  county;  flows  northeasterly  11  miles  into  Ballard  Creek 
(tributary  through  Middle  Pease  River  to  Pease  River,  and  thus  through 
Red  River  to  the  J^lississlppi )  about  6  miles  northeast  of  Matador. 
L<»fc  Branch. — ^McLennan  CJounty ;  a  short  stream  in  western  part  of  county ; 
rising  2i  miles  eiist  of  Patton  and  flowing  easterly  5  miles  into  Bosque 
River  (tributary  to  the  Brazos).    Waco  topographic  map. 
LoKG  BiLiNCH. — Wise  CJounty;  small  stream  flowing  into  Callett  Creek  (tribu- 
tary to  Denton  Creek,  and  thus  through  Elm  Fork  of  the  Trinity  to  Trinity 
River)  in  eastern  part  of  the  county. 
Lmiob  Bsawch. — ^Jack96n  County;  rises  In  northern  part  of  the  county;  flows 
aoutheasterly  14  miles  into  Sandy  Creek  (thence  to  Gulf  of  Mexico  throu&:h 
Navldad  and  Lavaca  rivers  and  Matagorda  Bay). 
LoKo  Bbawch. — Stephens  Comity;   small   Intermittent   tributary   to  Bnfford 
Creek,  thence  to  Brazos  River  in  northern  part  of  county.     Breckenrldge 
topographic  map. 
UxKa  Branch. — Runnels  County:  nn  intermittent  stream  6  miles  long  northeast 
of  Ballinger  in  the  southern  part  of  the  county;  flows  into  the  Colorado. 
Balllnger  topographic  map. 
Ix)Nc  Crjeek. — Hood  and  Parker  counties;  rises  1  mile  south  of  Parsons  In 
southern  part  of  Parker  CJounty ;  flows  southwesterly  11  miles  into  Brazos 
River  3  miles  southwest  of  Center  Mill  In  northern  part  of  Hood  County. 
Weathcrford  topographic  map. 
i'Oiio  CJbbek. — Throckmorton  County;  small  stream  2  miles  in  length  flowing 
southeasterly  into  Leopard  Creek  (tributary  to  tlie  Brazos)   near  mouth 
of  Leeward  Creek  in  nortlieastern  part  of  county. 
I^Mio  GsncK. — Shackelford  Ounty;  a  stream  flowing  westerly  13  miles  into 
Deadman  Creek   (tributary  to  (Ulear  Fork  of  Brazos  River  and  thus  to 
the  Brazos)  near  Rising  Sun  in  western  part  of  conntj.    Albany  and  Anson 
topographic  maps. 
I^KG  Creek.— Wilbarger  and  Wichita  counties;  rises  about  one-half  mile  from 
the  county  line  in  southeastern  part  of  Wilbarger  CiJoanty;  flows  north- 
«i»teriy  8  miles  into  Beaver  Creek  (tributary  to  Wichita  River  and  thas 
through  Red  River  to  the  Mississippi)   In  southwestern  part  of  Wichita 
County. 
I^SG  Canton  CJreek.— Dickens  (bounty;  rises  In  eastern  part  of  county;  flows 
southeasterly  10  miles  Into  South  Wichita  River,  thetice  to  tbe  Wichita  and 
thus  through  Red  River  to  the  Mississippi. 
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^zrrji  *  T«  «5i -rr':— .-'' —  -.     --  rr-^-'-T   t.-^   Ea:*c  y:>*ces  RiT«r  sad 

•L"s  z»j  N>»»'t»^  R  '•»r.     En-i-cT  *  •■icr*"-'   -  ^^:!V 
:^NG  Kr^C'i  Ox:-^- — t      i  •'  — ^-^  --- i*  ?-  -»-  v  r^  t*.*  >^t»1  part  of  tbe 

*-*•  in-y :  f.  -*  ^  1-  »---  i;  ^.— »  .   ->  T—ji  —  K  --f  2  -a:  »^s  <)oatli  of  Good^ 

r:  ^:  a:  zt^  or».-i*:'  r    f  t-^c  H    :^  a  E^  -<  *  ^V*?  T*3..i*  R.  Lwmy  O^npttny. 
I.I  -  ^,   vrATOJicii:   Et-vth- — Sj-i    Si- J.   C**!-*?:   a    -ftr^^aa   t'.nee  VBiU>s  loss 

f  o^r  f  :1  r»  z^  :r•^  ^  «;th«?:*«-*^-!i  ^.jr:    t  zi^  •>.iztt  :_:o  >Lirlej  Creek  and 

*L  IS  :o  the  C\:*  m  !•*  tl-r  t:^  Fa  I  Cr«*i.    L:  .-..  ail-I  S^ti  Siba  topocrmphic 

I.o  .«.  T<u  CimK-— Trinrry  ar-!  P  -i  o  -:r::-^:  rl-.-*  i:.  :L-?  so^ibem  part  of 
Trii.iT  CVGnry;  i^.Ts  <e4-t.=r:T  7  ::./-<  t"  r»  u^i  Trirjty  Comity,  then 
*4."*L**r:j-  10  m:>f«  thrrirb  V  i  <".  -r-r  irt.>  L* :  ^  Kin^  Crv«k  (trOmtary  to 
Trinity  Kiver)  Ltirr^i  of  IJ^l-ss-tV'. 

I^v>«;  I>t-»-w. — Pr^-:<!:»>  O  ^:i  T :  — ^"*  —  "orr:>^Tn  r;irt  *^t  tbe  county  at  an  ap- 
ypr«^iiln:a:e  a:::":'!e  *•:  '.7'«>  f^-^t  ?'*ve  j*n  U^^**.:  takes  mi  easterly  course 
2«i  iijiles  to  A.anii^a  Cr^^k  ttTihrarr  t«>  IIU>  Oran*!^)  12  miles  sotitli  of 
Marfa  :  Inrennittf'r.t.     Marfa  toj^  crtir*-:**  ir..  p. 

Loro  IlL'X. — Stf*pL^Ti«  Coiuity:  r:<*^  nt«r  ^»u'h**m  En<T]and  County  line; 
fli.ws  norttierly  7  D.i:^^  ir.*^o  San-'y  Cive^  itnhmary  through  Hubbard 
r'n*f'k  to  Gunzal^-s  Cr^k  an<l  Clear  Fork  of  Br?zi«s  RiTer,  thence  to  the 
V.nmm)  in  fwiuthwe^tem  part  of  the  'jounty.  Albany  and  Bredienridge 
tof)<)jrraphIc  roar»fl. 

I.oNo  SuiroH. — ^^I'^s  Ciinnty;  a  channel  of  Sulphur  River  heading  about  2 
fniw-M  north  of  Ab.mo  Mills  and  takinj:  a  ja^»atheasteriy  course;  entering 
Suifihiir  \i\\**r  nt  State  line;  lenjrth,  4  niile*^  <  Re«l  and  Mississippi  rivers 
dm  Inline).    Texarkana  toiKijrraphJc  map. 

Toi'Kz  TnKKK. — Irion  r*ounty;  small  stream  flowing  eastward  8  miles  through 
tlw  HoiithfaHtf-m  part  of  the  c«)unty  to  its  junction  iRith  Spring  Creek 
(frihntary  to  Middle  C<»ncho  River  and  thus  through  South  Concho  and 
Cofwho  Ulv^rs  to  the  Colorado)  li  miles  northeast  of  Sherwood  Sher- 
niHHl  topoKrapliic  map. 

ri.ttiNO  Hmanc  H.— Cnok«j  County;  small  intermittent  tributary  to  Clear  Creek 
(which  dlHcharK^'H  Into  Elm  Fork  of  Trinity  River,  thence  to  the  Trinity) 
In  the  ioutliwchtcrn  i>art  of  the  county.    Gainesville  topographic  map. 
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Ia)s  Achies  Cbxxk. — Oldham  County ;  rises  10  miles  northwest  of  Adrian  ;  flows 
northwesterly  13  miles  into  Canadian  River  (tributary  through  Arkansas 
River  to  the  Mississippi)   18  miles  north  of  Adrian  in  western  part  of 
county;  intermittent. 
Los  MoEAS  Obeek. — Kinney  and  Maverick  counties;  rises  4  miles  north  of 
Bracketville  In  the  central  part  of  Kinney  County ;  flows  southwesterly  ap- 
proximately 25  miles  into  Rio  Grande,  5  miles  north  of  Quemado.    Brackett 
topographic  map. 
Loe  MoBTEBos  Check. — Starr  County;  a  small  intermittent  stream  rising  in 
western  part  of  the  county  and  flowing  southerly  6i  miles  to  its  junction 
with  Rio  Grande,  about  1  mile  northwest  of  Salineno. 
Los  Olmos  Creek. — Webb  and  La  Salle  counties ;  rises  2  miles  west  of  Cactus, 
on  International  &  Great  Northern  Railway;  flows  northeasterly  13  miles 
through  Webb  County,  then  5  miles  through  La  Salle  into  Nueces  River,  in 
south  central  part  of  county. 
Loss  i::reek. — EJdwards  and  Kinney  counties;  a  small  intermittent  tributary 
to  Sycamore  Creek  (thence  to  Nueces  River  through  Silver  Lake  and  West 
Nueces  River)  in  the  northeastern  part  of  Kinney  County  and  southern 
part  of  Edwards;  flows  westerly  11  miles.    Nueces  topographic  map. 
Lost  Cbeek. — Cass  County;  small   intermittent  stream   flowing  into  Frazier 
Creek  (tributary  to  Caddo  Lake  and  thus  through  Red  River  to  the  Mis- 
sissippi), about  7  miles  north  of  Linden,  in  central  part  of  county. 
I^ST  Creek. — Coleman  County;  south  of  the  town  of  Coleman  in  the  central 
part  of  the  county ;  flows  through  Home  Creek  Into  Colorado  River ;  length, 
8  miles,     Coleman  topographic  map. 
LossT  Creek. — Collingsworth  County,  Tex.,  and  Beckham  County,  Okla. ;  rises 
In  northeastern  part  of  CoUlngsworth  County,  Tex.;  flows  southeasterly 
3  miles  to  its  intersection  with  the  Texas-Oklahoma  boundary  line,  thence 
southerly  through  Beckham  County,  Okla.,  to  Elm  Fork  of  Red  River  (trib- 
utary through  North  Fork  of  Red  River  to  the  Red  and  thus  to  the  Mis- 
sissippi). 
Lost  Creek. — ^Donley  County;  small  stream  flowing  through  northern  part  of 
county  Into  Saddlers  Creek  (tributary  to  Salt  Fork  of  Red  River  and  thus 
through  Prairie  Dog  Town  Fork  of  the  Red  and  Red  River  to  the  Missis- 
sippi). 
Lost  Creek. — Erath  County ;  rises  1  mile  southeast  of  WyleyvlUe  In  northern 
part  of  county;  flows  northerly  10  miles  into  Big  Sunday  Creek  (tributary 
to  Palo  Pinto  Creek  and  thus  to  Brazos  River)   near  Palo  Pinto-Erath 
county  line.    Stephenville  and  Palo  Pinto  topographic  maps. 
^ST  Creek. — Houston  County;  a  stream  flowing  southwesterly  9  miles  into 
Caney  Bayou  (tributary  to  Trinity  River)  in  the  southwestern  part  of  the 
county. 
Lost  or  Shoal  Creek. — .Tack  County ;  rises  about  4  miles  southwest  of  Jacks- 
boro;  flows  northeasterly  12  miles  Into  West  Fork  of  Trinity  River  (trib- 
utary to  Trinity  River)  6  miles  northeast  of  Jacksboro. 
Lost  Creek. — ^Lavaca  County ;  small  stream  in  southern  part  of  county ;  flows 
southeastward  3  miles  into  Clarks  Creek  and  thus  to  Lavaca  River,  Mata- 
gorda Bay,  and  Gulf  of  Mexico. 
Lost  (3reek.— Motley  County;  rises  about  7  miles  northwest  of  Matador  in 
Western  part  of  county ;  flows  northeastward  2^  miles  into  Middle  Pease 
Hiver  (tributary  to  Pease  River  and  thus  through  Red  River  to  the  Mis- 
sissippi). 
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liS  GJkZ£.Tiij:-z  or  *tsza2XS  or  texjls. 

L  -;  •  .  ■   - — V    ^  -J  '.   ^^^  ;  r  ^^  rtj  i^iiar^  d4MiUi76tl  of  Ciui  i&itttinl 
;.    T  '  :  o  _.-.;-    --►  ^-.J^rj  aUmt  6  miles  iuv*  North  Fork  ell 
•  -.-*.     •'     -T    -.    :     i;.**-   •<    •^.'t  aijiJ  Wkrhita  ftiver,  a»lUu;^to&«ll 
3: ■       :.    -.--        •  >  ".    "--    :.    Carm  amd  Ii»wa  Park  topograptk s 

5;  :-  -  -  .  V  •     -       ,   4.   :_    '^  xionl«ea?t  of  Miioikiliiue  Hill;  flows i 

♦'-.--.   r.  1      -      -..  ^.     J.  .'.:     Cher  aod  tliusi  to  Golfof  Meiku;^ 

I    '-•    \     ?:  •  r-     -*  H    1  r  ^•--rr-.j-*'"^*  ni5»p- 
I^-T  </-•-•    - — >  :    >     J.  i     1  ii  i'   '  •-  L  ci<iiiiti€«;  htn^U  strvam  Iq  souii 

l^zi   wX  ^.iw«. — «^  a^i  «v-U4^Td&^eni   |«rt   of  Sain   Saba  coomka,  l 

r-»-'  -*i:  f  --^  -Lr  -r*  Lx-'er  Oe«-k  Into  TUrer  Creek  itributarrt 

5-- .  *  K-  .  r  ;.    I  iJ -  I  •  U-t:  Cvlvnitl** »  :  km^h,  6  miltfs.    Mausoa  t 

L  -:«. 
Ij-t  y     jl  r^jK- — rr;<^i*  >:-I  Ili^ll  coanties:  rirfs  in  eastfra  parti 

f-  r,   :•  t;-  :  *"   "-  i^rtL.-^erlj  5  t.-i.--:  Into  Uttle  Bed  Uiver  (d 

K.  iT^OTi*:  L-^e  I'.wa  l\rt  of  ted  Ui;er,  wkicti  disdiargeb  Into  tke  1 

>:--*:::  t!.r^".;\  R-:  R:ver>   in  H;iU  Counijr  at  its  intersectioQ  iritli| 

u  ♦-*!    !.:-•_■  «tf  •      *••*.". 
I>*^T  I-vf  -- — HiiT'.^  *  .•■--.:;»  :  «  o  r,:.e  n€->t  <»f  LyncUlior?  in  southemsteni | 

«f  i^*.;;.:;.  ;  aa  ar:u  i-f  Buf^  '..»  BuyvHi;  about  2  miles  lon^     Bumeti  1 

t'  [-'J-rai  Lie  n:aip. 
J/AL,    •,  (':  Ki  K. — Palu  ri-  ;o  C^'untr;  a  small  Etream  flowing  Boutlterly  4i 

I:.:^  B.uz*.?i  !:.■.•  r  i»vr  l*:^-v-.wik  in  n«»rth\vt--UTn  part   of  county. 

I' '.'.to  t"!-'-'-:'-  '*'  r..-;' 
I>v.;'  liiL^-NCH. — ^Xjirrani  uiid  JvLuaon  coomles;  joins  Alouniain  Cre^  (tnU 

t'^rv  to  Wost  Fork  of  Trinity  Iliver,  thence  to  the  Trinity)   east  of  Msi 

t^'  *\.    r»irt  Wurih  toi«»zrapiuc  ma^u 
I>»;m^  K'Whi  Ckli.^ — l>«<in  Couiity;  al»out  3  miles  east  of  Jewelt;  bead  < 

K***-<  lilCr(*<*k  (trihuiary  tu  Trinity  River). 
I>/vv*,-  f/K  I»iiV  f'cKKK. — \  111   Venle  County*;  an  intermittent  stream;  rise?  " 

t.'ift\  fu^ioni    <-*»rn»-r    of    cunry:    takes   an    easterly   <*ourse    6|    milt^ '* 

r#ijr  kl<*ys  Cre<'k  ami  tliu**  to  I>evirs  Rher  and  Rio  (Jramle. 
J.tcxn  CuLUL. — Atai>co8a  and  Wil^^on  coanties;  rises  in  iiortiiwe:stern  pm^ 

WV^fTi  rv»TJnty ;  flow's  southeastward  7  miles  throng  Atascosa  Connty  mlfl 

lUtrn',:o   C'reik    (iributarj*    to    Xutn-es    River    through    Atascosa   and  Fr» 

l,''<  H  ('un,K. — liexar  County;  an  intermittent  stream  in  tl»e  western  pan 
of  roiiniy ;  n«>\Vf«  Into  Me«liua  River  ami  thus  to  the  San  Antonio  (tribular: 
io  (Uint\iiUi]ic  River)  nonhwt^t  of  MhcmIoiui.   San  Antonio  toiM>>:raphlo  map 

Lc'C£  liAYUU.— X^jerty  and  Uarria  counties;  rises  in  northwestern  fHUt  o 
IJfx*rty  Tounfy;  flowH  southwesterly  2  miles  throu;rh  Liberty,  then  6  mile 
Mitofi«h  IhirriH  (Vmiiiy  into  Kast  San  Jacinto  River  (trlbutaiy  to  Sa 
Jji*'hilo  River  and  Gulf  of  Mexico).    Huffman  topograpldc  map. 

l.vsMi  C*io,KK.  I^uuiimHHM  County;  rises  near  Twin  Sister  Peaks;  unites  wit 
(/olorado  River  2  miles  east  of  Ben  in  the  southwestern  part  of  county 
h'ntfdi,  0  inlleH.    Lampanas  topographic  map. 

I,*^*«  ('iirjK.  Hunt  County:  small  stream  flowing  into  Wolf  Creek  (trlbutar 
fo  <Viwle«rh  Kork  of  Haliine,  Caddo  Fork  of  Sabine,  and  Sabine  rivers 
idwint  4  inlleH  eaHt  of  (ireenville. 

Ly-in  Cmkkk.' -Jnck  County;  small  stream  flowing  throujcii  northwestero  pai 
of  eotiuty  to  Tmke  Valley  Creek  (which  discharges  into  Trinity  Riv( 
Ihrontfh  Went  Fork  of  the  Trinity)  south  of  Antelope. 

I.Y.Nrt  li ^> Of. - -Waller  t'ounty;  rl»e8  4  miles  noith  of  Hemstead;  flows  santl 
iM'ly  8  inlleN  Into  Brazos  River  4  miles  southwest  of  Uemstea4. 


Digitized  by 


Google 


^"  GAZETTEER  OF  STREAMS  OF  TEXAS.  147 

TLe  Cb££K. — Taylor  and  Jooes  counties;  rises  near  Potosi;  flows  northerly' 
20  mtles  into  Elm  Creek  (tributary  through  Clear  Fork*  of  Brazos  River 
to   the  Brazos)   6  miles  noitli  of  Abilene  in  southeastern  part  of  Jones 
County.    Anson  and  Abilene  topographic  maps. 
moN  Crekk. — Bastrop  County;  rises  in  northwestern  part  of  county;  flows 
sontheastward  7  ralles  to  its  junction  with  Walnut  Creek   (tributary  to 
.  Colorado  River)   2  miles  north  of  Miers.     Austin  and  San  Marcos  topt>- 
graphic  maps. 
(jLCHA£  Creek. — Coke  County;  an  intermittent  stream  5  miles  long  southwest 
of  Hayrick  in  the  eastern  part  of  the  county;  flows  into  Colorado  River. 
Hayrick  topographic  map. 
Iadeua  Canyon. — Jeff  Davis  County;  rises  on  nortliern  slope  of  Baldy  Peak 
in  I>avls  Mountains  17  miles  west  of  Fort  Davis  at  an  approximate  alti- 
tude of  7,500  feet  above  sea  level ;  flows  northeastward  to  junction  witli 
Aguja   Creek  to  form  Toy  ah  Cre^    (tributary   through  Pecos  River  to 
Bio  Grande)  2]  miles  southwest  of  Toyahvale.    Valentine  and  Fort  Davis 
topographic  maps. 
Hadeba  Canyon. — Presidio  County ;  short  canyon  in  southern  part  of  county ; 
flows  southerly  5  miles  into  Itio  Grande  9  miles  west  of  Lajltas.    Terlingua 
topographic  map. 
Magill  Creek. — Llano  County;  an  intermittent  stream  3  miles  in  length  flow- 
ing into  Pecan  Creek  (tributary  through  Llano  River  to  the  Colorado)  in 
the  northern  part  of  the  county.    Llano  topographic  map. 
Magnolia  Cbekk. — Sabine  County;  small  tributary  to  Richland  Creek  (thence 

through  Sixmiie  Creek  to  Sabine  River)  in  southeastern  part  of  county. 
Magot  Creek. — Terrell  County;   rises  in   southern  part;  flows  Into  Prairie 

Creek;  intermittent.     Dryden  Crossing  topographic  map. 
Mahabd  Creek. — Travis  and  Bastrop  counties;  rises  near  Creedmor  In  the 
southern  part  of  Travis  County;  flows  eastward  20  miles  to  its  junction 
with  Cedar  Creek   (tributary  through  Walnut  Creek  to  Colorado  River) 
8  miles  northeast  of  Glass.    Austin  topographic  map. 
Main  Creek. — Donley  County;  rises  in  eastern  part;  flows  northerly  1^  miles 
into   Salt   Fork   of  Red   River,   which   discharges   into   the   Red   through 
Prairie  Dog  Town  Fork  of  the  Red  and  thus  to  the  Mississippi. 
Maj.  Longs  Creek. — Hartley  County,  Tex.,  and  Union  County,  N.  Mex. ;  rises 
in  central  part  of  Union  Count^\  northeastern  New  Mexico,  enters  T^xas  in 
northwestern  part  of  Hartley  County,  and  flows  southeasterly  45  miles  into 
Mustang  Creek    (tributary    to   Canadian    River,   and    thus    through    the 
Arkansas  to  Mississippi  River)  5  miles  west  of  Clmnning  In  southern  part 
of  county ;  intermittent. 
Malden  Lake   (McFarland  Lake). — Bowie  CJounty;  about  5  miles  south  of 
Bland  in  southern  part  of  county ;  formerly  an  old  channel  of  Sulphur  River 
(tributary    to    Red    River    and    thus    to   the    Mississippi).      New    Boston 
topographic  map. 
Malhiglitm  CJreek. — Bell  and  Coryell  counties ;  a  stream  flowing  southeasterly 
8  miles  to  a  point  north  of  Moffatt^  where  it  enters  Leon  iliver  and  tlius 
through  Little  River  to  the  Brazos.     Gatesville  and  Temple  topographic 
maps. 
Mallard  Creek. — Montague  County;  rises  about  2  miles  northwest  of  Dye; 
flows  southwesterly  8  miles  into  Denton  Creek  (tributary  to  Elm  Fork  of 
Trinity  River,  and  thence  to  Trinity  River)  about  a  mlie  east  of  Denver; 
intermittent    Montague  topographic  map. 
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Mahmoth  CKEEK.-:-Lip9eomb  County ;  ri-*^  J3  niilft*  north  of  the  village  of  Lips- 
comb; flows  sootbeasteiiy  :20  miles  inio  Wolf  Creek   (trlbotary  to  North 
Fork  of  Canadian  River ;  and  thus  throu^  dnaitian  and  Arkansais  rirers 
to  the  Mlssissiw>l»  T  miles  west  of  Sbiitturk,  Okla. 
Mai^ahuiula  Cbeek. — Dewitt  and  Goliad  counties;  rises  near  Nordheim  in  the 
southwestern  part  of  Dewitt  County:  flows  southeasterly  6  miles  throng 
Dewitt  County,  then  23  miles  throujA  Goliiid  County  into  San  Antonio  River 
(tributary  to  Guadalupe  River)  6  miles  si>uthea:?t  of  Goliad. 
Manskeh  Lake. — Eastland  County ;  near  Alanieda.  11  miles  southeast  of  East- 
land, 6i  miles  northwest  of  Desdim<^nia,  one-half  mile  east  of  Leon  River 
(Brazos  River  drainage)  in  eastern  part  of  county;  very  smaU.    Eastland 
topographic  map. 
Makaviixa  Cbkek. — Brews5ter  County;  formed  by  the  union  of  Calamity  and 
Goat  creeks,  30  miles  south  of  Alpine:  fl.iws  southeasterly  eo  miles  into 
Rio  Grande,  40  miles  south  of  Longfellow ;  intermittent. 
Makble  Baxk  Cheek. — Kent  Cotraty:  a  stream  flowing  southeasterly  8  miles 
into  Duck  Oeek  « tributary  to  Salt  fork  of  Brazos  River  and  thus  to  the 
Brazos)   in  northern  part  of  county. 
Mascellnas  Creek — WU^n  and  Karues  counties ;  rises  in  central  part  of  Wil- 
son County:  flows  southeasterly  17  miles  tbroufrh  Wilson  County,  then  4 
miles    through    Karnes    County    into    San   Antonio    River    (tributary    to 
Gaudalupe  River)  near  Falls  City. 
^lASCADO  Creek. — Victoria  County ;  rises  near  the  center  of  county ;  flows  east- 
ward 4   miles  into  Gariolas  Creek    (thenoe  to   Gulf  of  Mexico  throu^ 
Arenosa  Creek,  Lavaca  and  Matagorda  bays). 
MABCAiurr  Cbeek.— Hemphill  and  Roberts  counties;  rises  near  Robcrts^Hemphni 
county  line  11  miles  northwest  of  Canadian;  flows  southeasterly  5  miles  to 
Its  Junction  with  Canadian  River   (tributary  through  Arkansas  River  to 
the  Blississippi)  7  mUes  northwest  of  C^anadian;  intermittent. 
Mariana  Cbeek.— Wilson  County ;  rises  west  of  FloresvUle  in  the  central  part 

of  the  county ;  flows  into  San  Antonio  River,  thence  to  the  Guadalupe. 
Mabion  Creek.— Tarrant  County;  rises  9  miles  northwest  of  Fort  Worth;  flows 
southeasterly  into  West  Fork  of  Trinity  River  (tributary  to  the  Trinity)  at 
Fort  Worth.    Fort  Worth  topographic  map. 
Marftas  Cheek.— Webb  County;   small  stream   in   southern  part   of  county; 

unites  with  San  Juanlta  Creek  (tributary  to  Rio  Grande)  ;  intermittent 
MABLEY  Creek.- San   Saba   County ;   a   stream   in   the  southeastern   part  of 
county;  flows  11  miles  into  FaU  Creek   (tributary  to  Colorado  River). 
Llano  and  Burnet  topographic  maps. 
Marshall  Cbeek.— Mason  and  Llano  counties;  a  stream  8  miles  long  flowing 
through  the  southwestern  part  of  Llnno  and  southeastern  part  of  Mason 
County  into  Cold  Spring  Creek   (tributary  to  Hickory  Creek,  and  thus 
through  Llano  River  to  the  Colorado).    Mason  and  Llano  topographic  maps. 
Martinez  Creek.— Bexar  County;  rises  northwest  of  the  city  of  San  Antonio; 
flows  Routheasteriy  10  miles  into  San  Pedro  Creek  (tributary  to  San  An- 
tonio River  and  thus  to  the  Guadalupe)  in  the  southwestern  part  of  San 
Antonio.     San  Antonio  topographic  map. 
Martin  ob  Deep  Cbeek.— Mason  Ck)unty ;  rises  3  miles  north  of  Fly  Gap  in 
northwestern  part  of  county;  flows  southeasterly  15  miles  into  Llano  River 
(tributary  to  the  Colorado)  U  miles  west  of  Castell;  partlaUy  Intermittent 
Mason  and  Llano  topographic  maps. 
Martinez  CBEEK.-Bexar  County;  rises  in  the  eastern  part  of  the  county; 
flows  easterly  18  miles  Into  Rio  Cibolo  and  thus  through  San  Antonio 
River  to  the  Guadalupe.    San  Antonio  topographic  nmp. 
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Maetins  Creek. — Comanche  autl  Brown  counties;  rises  at  Prairie  Gap  in 
northern  part  of  Brown  County;  flows  northeasterly  22  miles  into  Cop- 
peras Creek  (tributary  through  Leon  and  LitUe  rivers  to  the  Brazos)  7 
miles  southwest  of  De  Leon;  called  Little  Jimmys  Creek  above  Sidney; 
I>asses  through  Sidney.  Brownwood  and  Eastland  topographic  maps. 
Maetins  Creek. — Jack  County ;  a  stream  flowing  through  northeastern  part  of 

county  into  West  F^ork  of  Trinity  River  and  thus  to  the  Trinity. 
Martixs  Creek. — Maverick  and  Webb  counties;  a  small  intermittent  stream 
rising  in  the  southern  part  of  Maverick  County  and  flowing  southerly  4 
miles  into  Rio  Grande  in  the  western  corner  of  Webb  County. 
Martin  Branch. — Johnson  County;  ri.ses  near  Brushy  Knob  in  western  part 
of  county;  flows  southwesterly  4  miles  into  Nolands  River   (which  dis- 
charges into  the  Brazos),  3  miles  southeast  of  Munroe.     (Hebume  topo- 
graphic map. 
Martins    Cbeek. — Roberts  County ;    an    intermittent   stream   rising   in   north- 
western part  of  county  and  flowing  southeasterly  7  miles  into  Canadian 
River   (which  discharges  into  the  Mississippi  through  Arkansas  River)  9 
miles  northeast  of  Peaceville  In  northwestern  part  of  county.         "^ 
Martins  Creek. — Rusk  and  Panola  counties;  rises  about  4  miles  northeast  of 
Henderson  in  Rusk  County;  flows  northeasterly  17  miles  to  the  county 
line,  then  southeasterly  12  miles  into  Sabine  River  in  northern  part  of 
Panola  County  about  5  miles  southwest  of  Tacoma. 
Maeys  Hayou. — Brazoria  and  Galveston  counties;  rises  in  northeastern  comer 
of  Brazoria  County;  flows  southeasterly  1  mile  through  Brazoria  County, 
then  2  miles  through  Galveston  County  Into  Clear  Creek  (thence  to  Gal- 
veston Bay  and  Gulf  of  Mexico)  near  Friendswood. 
Maby  Creek. — Mills  and  Hamilton  counties;  a  stream  flowing  southeasterly  6 
miles  into  Lampasas  River  (tributary  through  Little  River  to  the  Brazos), 
1  mile  north  of  the  village  of  McGirk.    Hamilton  topographic  map. 
Maeys  Cbeek. — Parker  and  Tarrant  counties;  rises  about  6  miles  north  of 
Aledo  in  Parker  County;  flows  southeasterly  15  miles  into  Clear  Fork  of 
Trinity  River  (tributary  to  West  Fork  of  the  Trinity  and  thus  to  Trinity 
River),  7  miles  southwest  of  Fort  Worth.     Weatherford  and  Fort  Worth 
topographic  maps. 
Masons  Cbeek. — Bandera  County ;  small  stream  northeast  of  Bandera  in  the  * 
eastern  part  of  county;  flows  into  Bandera  Creek   (tributary  to  Medina 
River,  and  thus  through  San  Antonio  River  to  the  Guadalupe). 
Mason  Oeek. — Harrison  County;  rises  in  southwestern  part  of  county;  flows 

southeasterly  10  miles  into  Sabine  River. 
Mason  Cbeek. — Harris  County;  rises  in  southeastern  part  of  countj^  2  miles 
northeast  of  Katy;  flows  southeasterly  6i  miles  to  a  point  near  Buffalo 
Bayou,  where  its  channel  disappears;  intermittent.     Katy,  Addicks,  and 
Clodine  topographic  maps. 
Massie  Creek. — Bowie  County;  about  2  miles  w^est  of  Maglnnis;  small  stream 
flowing  into  Caney  Creek  (tributary  to  Langum  Creek,  and  thus  through 
Sulphur  and  Red  Rivers  to  the  Mississippi)  ;  intermittent. 
^TATE  Creek.— Atascosa   County;   a   small   tributary  of  La   Parita  Creek 
(thence  to  Nueces  River  through  Atascosa  and  Prlo  rivers),  in  the  south- 
em  part  of  the  county ;  flows  southeasterly  11  miles.    Upper  stream  known 
as  East  and  West  Matate  creeks. 
Mathews  Bbanch. — Parker  County;  rises  near  Center  Mill;  flows  westward 
2  miles  into  Brazos  River  in  southern  part  of  county.    Weatherford  topo 
grapiilc  map. 
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MjkrExi*  K  CiDDC- — ChiiI:i*    "  .r    -     i  -—-i^  J  -n^I^-i  Vr:«  •»  »ir!^   Ufct*>  Bra*]; 
CredL  iczibvciry  ^  *^  -  it-mit  li^  -^r  xjii  ufKUfJi  ::3e  csio.  ^ti^lW;,  noctbeAdC  of 

Mathsck  CEmL— tl-T^--^  *::•£  T-ijV  j^imt^^:  i  ?vull  i2irerButt«>fit  tiibn- 

part  <rf  EifTnLT's  •:  azr  tii.  a-r^.T-^-— ^  7*1.-:   .f  rral-ie  CooACy;  flowa 

SBgtli€JMiftuij :  Jen^J-  •?  1^^*^    >"  Ikt**  :  »«>Mm7a^c  aio^ 
ILkxo^r  CiOK-— *^e^«Hr  •'   tz— :  r^s.-*  ji  eLs:--r:i  r«-"^:  fttfvs  90«tiKasterty 

into  Sam  Fraarlst-   •''■— c     ^'  rL-i—  r.  2j*  ■Jrx:ii>'i  ;  Lixcsaittent.     BoUi-* 

Gap  a*i  1'^*''*'*  V"^:!^  ;  c*  cn^-'ir-:^  auiTS. 
Mathav   R^toc. — Jif*e*>.a  C^— :r:   rvf^rj  3   zi^I^^   5.  i^iheast  oC   'Winnie  ia 

irvsttcm  lATt  of  c-  HIT"  i-  T^  I**?- i^rti-t-frr  I  •  21  e*  into  Tajlors  Bayoa 

e*^  of  HA::v^:l:^t 
Matxabd  Ceses;. — S:ir:-Ki  iikl  K-i.:*;  ^'.-cnri^:  r:=e$  in  tii^  sootbeastem  part 
of  Satioa  C'cr--y:  Sott^  a*  ni»ra-t-r.j-  15  ciile*  i=^:^^  X.^nh  li&no   River 
(tribQt^iry  ihr;:^.!^  ti«»  1-a-.>  I-^  vT    .-rii.-    rl-ver.    4  aiUes  Bortbea^  of 

McBees  Canat.— Vi:i  Z.z.:i  C  .- :r :  sc:^:  s^rtrum  i  .^l^j  nartbeasterly  12 
mile?  imo  &ibin^  fLv^r  in  zo-rtnTe<trra  p^rc  c-t  c»^cnty. 

McCa:«x  BaAXCH.— Tamiiir  C  '^:.  :  a  ai-a-  s::ri»:ini  l-v:j_g  imo  Indiftn  Creek 
^nhich  d:<otiar^v<  lir^'C^  W,*>^  Fcrfc  vf  Trinity  RiTer  into  the  Trlaitr) 
n^-rtk  of  TMo  ia  tte  norct^^fsttjn  part  cf  oxcity.  Fort  Woctli  top»>- 
graphic  mapL 

McCixuLA-XD  CaKOL— Cray  CMi=.:y;  riaifc?  ia  socti:w«s?era  imit  of  coonty: 
fiows  easterly  and  fr^nh^eastrr^y  2&  aiiles  ini*  X*>rt"a  Fork  of  Red  River 
(tributary  to  Red  River  arui  Ui:is  to  tl-e  M:>^^:^.<;vJ  1 1  in  n^e  eastern  pan 
of  the  county  aboot  1  aiile  froaa  ed.stera  N>iisidaTT. 

McCuvtx  C ANYOX.— TerreU  Cour^yr;  ri?es  Im  st^7-::iv\,><tera  i«art,  IJ  miles  nortli 
of  McClain  ranch;  floors  sou:hwe<terly  -H  milt^  into  SandersoQ  Canyoo 
( tributary  to  Rio  Grainle  • :  il  teniiU  tet:t.    Dry  den  Cruss^iag  topographic  nvip. 

McCli^g  Cbeek. — Fannin  Couniy ;  ri?es  about  6  luile:*  $«>uthwest  of  Bonliam  in 
western  part  of  county;  floi^^  easterly  6  mlle^  into  Bois  d^Arc  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4  miles  south 

of  Bonham. 
McCoaMicK  CaKEK.— I>onley  Coanty;  a  streiim  7  niUes  long  flowing  easterly 
through  eastern  part  of  coimty  Into  Salt  Fork  of  Red  River  (tribatary  lo 
Prairie  Dog  Town  Fork  of  the  Bed  and  thus  throu^  Red  Rirer  to  the 

MLvsi.ssippl*. 
McCoBMicKfi  Lake.— Harris  County;  smaU  lake  TJ  n^les  aoatbeast  of  Humble: 
three-tenths  of  a  mUe  long  and  one-twentieth  of  a  mUe  wide.    Harmaston 
topographic  map. 
McCoy  Creek.— Wise  Ounty;  small  stream  flowing  through  northwestern  part 

of  county  into  West  Fork  of  Trinity  River  (tributary  to  the  Trinity ^ 
McCoy  Cbekk.— Dewitt  County;  In  the  northern  part  of  county  near  Hocb- 

lielm-  small  tributary  to  Queens  Creek  and  thus  to  Guadalupe  River. 
hicCvLhVU  Creek.— Armstrong  and  Donley  counties;  rises  in  eastern  part  oi 
Armstrong  County  south  of  Goodnight;  flows  easterly  11  miles  into  Salt 
Ford  of  Bed  Blver  (tributary  to  Prairie  Dog  Town  Fork  of  Bed  River  an.! 
thus  through  Red  River  to  the  :^Ilsslssippl)  In  western  part  of  Donley 
County  near  Armstrong-Donley  county  line. 
MrDiirvAJU  CBEEK.-Crosby  Omnt>  ;  rises  in  simtheastern  part  of  county;  flow^ 
enMlerly  14  n.ileH  Into  White  IClver  (tributary  through  Salt  Fork  of  Brazos 
lUver  to  tlie  Brazos)  near  Crosby-Dickens  county  line. 
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McDowEix   Creek.— Stephens  md  Shackelfonl  counties;   rises  soath  of  Fat 
Top ;  flows  southeasterly  5  miles  Into  Hubbard  Creek  ( tributary  tbrouglv 
Gonzales  Creek  to  clear  Fork  of  Brazos  River  and  thus  to  the  Brazos) 
in  northwestern  part  of  Stephens  County.     Albany  topographic  map. 
McDoNAiJ>s  Creek. — Walker  County;  rises  south  of  Huntsville;  flows  south- 
westerly 8  miles  to  its  junction  with  West  San  Jacinto  River  (thence  to 
San   Jacinto  River  and  Gulf  of  Mexico)   near  the  southwestern  county 
line. 
McFaslakd    Creek. — Fannin    County;    small    stream    flowing    southeasterly 
througli  southeastern  part  of  county  joining  North  Sulphur  River   (trib- 
utary to  Sulphur  River  and  thas  through  Red  River  to  the  Mississippi )  ; 
lengUi  5  miles. 
McFaklaivd  Lake. — Bowie  County;  this  lake  about  4  miles  south  of  Maud  in 
southern  part  of  county  formerly  embraced  tlie  following  lakes:  Maiden, 
Big,  Dixon,  Piney,  and  Spring,  all  of  which  are  now  connected  by  cliannels 
and  formed  by  an  old  channel  of  Sulphur  River  (tributary  to  Red  River, 
which  discharges  into  the  Mississippi).     Kew  Boston  topographic  map. 
McGbaw  Cbeek. — ^Newton  County;  rises  about  6  miles  north  of  Burkeville; 
flows  southeasterly  8  miles  Into  Little  Cow  Creek  (thence  to  Sabine  River) 
about  2  miles  southeast  of  Burkeville  in  northern  part  of  county. 
McGsEw  Cbeek. — Hunt  Ck)unty;  small  stream  flowing  into  Cedar  Creek  (trib- 
utary to  CJowleach  Fork  of  Sabine,  thence  to  CJaddo  Fork  of  Sabine  River 
and  the  Sabine)  in  south  central  part  of  the  county. 
McKekzie  Creek. — ^Kent  C>)unty ;  rises  at  McKenzle  Mountain  In  southwestern 
part  of  county;  flows  northeasterly  10  miles  into  Double  Mountain  Fork 
of  Brazos  River  (tributary  to  the  Brazos). 
McKenzib  Creek. — Pecos   (bounty;    rises   about   18  miles  southeast  of   Fort 
Stockton;  flows  easterly  to  Its  confluence  with  Pecos  River  (tributary  to 
Rio  Grande)  22  miles  southeast  of  Fort  Stockton;  ue^r  old  stage  fort; 
springs  supply  a  perennial  flow  which  continues  a  distance  of  3  or  4  miles 
then  sinks  in  sand. 
McKiM  Creek. — Sabine  and  Newton  counties;  headwater  stream  of  Big  Cow 

Ci-eek  (tributary  to  Sabine  River). 
McKiM  Creek. — Sabine  County;  flows  westerly  into  Bear  Creek  (tributary  to 
Ayish  Bayou,  and  thus  to  Angelina  and  Neches  rivers)  in  south westei*n 
part  of  county ;  length,  6  miles. 
McKiNNEY  Branch. — Erath  CJounty;  small  intermittent  tributary  to  Bos(iui» 

River  7  miles  southeast  of  Alexander.    Stephen ville  topographic  map. 
McKiNNEY  Creek. — Bowie  Ounty;  rises  about  2  miles  southwest  of  I^eHryn 
flows  southeasterly  5  miles  into  Elliott  Creek  (tributary  to  Sulphur  Rlvor 
and  thus  through  Red  River  to  the  Mississippi)  about  2  miles  east  of  Red- 
water;  intermittent    Texarkana  topographic  map. 
McKiKNBY  Lake. — Bowie  County ;  about  7i  miles  west  of  Index  in  northeastern 
l>art  of  county ;  formed  by  an  old  channel  of  Red  River  (tributary  to  the 
Mlssissii^i) ;   very  smalL 
McLaughlin  Gbcek. — ^Bastrop  County;  rises  near  McDade;  flows  westerly  4 
miles  into  Big  Sandy  Creek  and  thus  to  Colorado  River.    Bastrop  topo- 
graphic map. 
McNuTT  Cbeek. — Williamson   County;    small   stream   4   miles   long  flowing 
southeasterly  to  a  point  8  miles  west  of  town  of  Hutto.  where  it  enters 
Brushy  Creek   (tributary  through  San  (iabriel  River  to  Little  River  and 
thus  to  the  Brazos).    Georgetown  topographic  map. 
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lX3»»z  B€:s^^JD  *:azz3L — ""^  - -i    *  -zr.  ~     -nia. :  -k — 1:11  Li    ><tjem  part  of 

Eir>  Si 'Hi  Bui»iie  H^^<r  :rLjacirT  ^  ^'nipi*  E-.-r«r  lal  rh»^  to  the 
Enz..^!    i:l  -igazru  :;*-r:    ji!   Vi  i-^fi*'.ai    C  wnr-     ^fc**^*'^Ti,  TrmpV^    and 

MiDo^  BaA5--H.  C^.-HJ   3r-ai— 2«ia.=ti,  Iranw  I3ii  T»Ma  Greca  OMmties; 

1»>  x^i*  t!Lr:tt?i  T  m  Oi:««i  C-mu;?  iiiDj  Sim^  riM-fci  BiTer  Itritratmr? 
t*>  dte  Cooetu  *3«i  lij:?  :•»  C.jior:ioii  ^l^tht.  i  3uas  »Q£&v«st  «f  San  Ajo^eia 
iTi   i^r-<*ir--   par:   *if   T  ci  Oj-rtra   Cign  ~7-      Su>rv?Mil    lihrtuphic    map. 

)fiB0C£  F«:bk.— J.^ic^on  Ccc-ij:  ris«9  ia  anicieuiaa  pwrt,  1  Mife  vest   of 

€^«ek  f  trT-rarr  to  C!iaai^?r5  C^««  iJbi  rios  i:  Trizfry  RiTcr).    Clebome 

KuKM^  Feme  or  Sr^^arx  K^tol — TiiULLo*  Hitlil  i:;«i  ]>ia  cvmtles;  rises  in 
•octhern  port  of  F;i:i=l=.  C«.a=L^:  :*aT^  9^  ci^eft>cerly  S  au^es  into  Sooth 
Salptiur  BiT«'  crJtctArx  t*  S^t  i;ir  ELT«r.  c^eoee  Uim«eh  Red  Riwr 
ti>  tbe  MIssLSs^pfh^  1  si>ci:i  cf  KliuCiiife  ia  MC£t.*T\e5«en  part  of  I>elta 
Cminty. 

3Ii9iiix  TKiKK  Of  WicHTTA  Rr-xa. — Ki:!^  Hid  Fjani  cwmies:  rises  in  north 
central  i»rt  of  Kinz  County:  i  ^rs  rujniaettjsteriT  27  Miles  into  Xorth 
Wi*"hita  RiT«r  urib^rary  to  Tncilra.  iLv,»r  ai-d  thus  throash  Red  River 
to  the  Miss>i^riH  I  in  tL<e  a*>cti.-»>fstifr&  part  of  Foard  CVranty. 

UiBDix  KiOLiroo  CtmsL — Coccto  Cocrqr;  sociliwest  of  Paint  Rock  in  the 
west^n  psixi  of  tbe  c^Mmty:  floTs  10  ei1>j  to  its  junctiQa  with  Klckap^t 
Cre^  arwl  thus  iLr*tc^  Cv«cct»  iiiver  to  the  Colorado.  San  Angeio  and 
Eden  topi>?xar*hic  maiK- 

IlioDLS  Mustang  Cmik.— Rxmci?.*  Coonty;  small  streaM  >»inins  Mnstnnir 
Creek  (tribotary  to  the  Co;*ira(io>  a  miW  sooiheast  of  Norvood  in  the 
^mtheastem  part  of  the  cooncy;  lai^th.  11  uUes^    RaTfipgpr  topoeraphic 

map. 

>IiD0t£  MrsTASG  Cbkkk.— Wharton  Coanty;  smaU  intermittent  stream  flofrinsr 
aontherly  to  its  jonctioa  with  East  Mustang  Oeek  (tribotary  to  Mustang 
Creek,  Navidad  and  Lavaca  rirers,  and  Gult  of  Mexico!  near  the  center 
of  the  aoathwGstem  coonty  line. 

MnrouE  NoLAXD  Creek.— John^son  Coonty;  rises  li  miles  soothwest  of  Brace 
in  western  port  of  cotinty ;  flows  southeasterly  6  miles  to  its  Jnnction  with 
West  Noland  Creek  to  form  Nolamls  River  (tributary  to  the  Brazos >  2 
miles  souUieast  of  Munroe.     Granbury  and  Oeburoe  topographic  maps. 

Middle  Pease  II nxR.— Motley  and  Cottle  counties;  rises  about  9  miles  south- 
wert  of  Roaring  Springs  in  southwestern  part  of  Motley  CJounty;  flows 
northeastward  6S  miles  into  Pease  River  (tribotary  to  Red  River  and 
thus  to  the  Ml«sb*rfppi)  about  5  mUes  north  of  Swearingen  in  nortlieastem 
part  of  Cottle  O^unty. 

Middle  Valley.— Snt ton  and  Schleicher  counties;  a  long  intermittent  eartea- 
nion  of  Sun  Saba  River  (tributary  to  the  Colorado)  in  the  southeastern 
part  of  Schleicher  and  nortliem  part  of  Sutton  County ;  unites  with  North 
Valley  at  Fort  ^IcKavett,  fofming  San  Saba  lUver  proper;  length,  28 
mlleH.    Fort  McKavett  topographic  map. 
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Mii>Di£  Walj^tt  Cbeek. — Falls  and  Robertson  coontlcs;  rises  in  east^n  corner 
of  Falls  Gotmty;  flows  southward  11  miles  into  Wainot  Creek  (tributary 
to  Little  Brazos  River  and  thus  to  the  Braaos)  4  miles  south  of  Bremond. 
RIiLAif  Gkeek. — ^Bowie  County ;  an  intermittent  stream  flowing  northeasterly  5 
miies  into  Tjangum  Creek  (tributary  tiirougb  Sulphur  River  to  Red  River 
and  thus  to  the  Mississippi)   about  2  miles  southeast  of  Redwater,  in 
southern  part  of  county.    New  Boston  and  Texarkana  topographic  maps. 
Mill  Branch. — Bowie  County;  small  stream  flowing  into  Big  Creek  (tributary 
to  Red  River  and  thus  to  the  Mississippi)  al)out  6  miles  north  of  Texarkana 
Junction  in  northeastern  part  of  county. 
Mill  Branch. — Palo  Pinto  County;  rises  41  miles  southwest  of  Palo  EMnto; 
flows  northerly  3S  miles  into  Eagle  Creek  (tributary  to  Brazos  River). 
Palo  Pinto  topographic  map. 
Mills  Branch. — Harris  CJounty;  small  intermittent  stream  rising  in  north- 
eastern part  of  county  61  miles  noitheast  of  Moonsliine  Hill;  flows  north- 
easterly- li  mites  into  Whiteoak  Creek,  thence  to  Caney  Creek,  and  thus 
through  East  Fork  of  San  Jacinto  River  to  Gulf  of  Mexico.    Moonshine 
Hill  topographic  map. 
Mhub   Branch. — Baylor  Ck>unty;   a   stream  flowing  southerly   9  miles  into 
Brazos  River  near  Baylor-Throckmorton  county  line  southeast  of  Round 
Timber. 
Binx  Creek. — Angelina   Ck)unty;   small   stream   flowing   into  Cypress  Creek, 

tlience  to  Neches  River  in  southeastern  part  of  county. 
Mm.  Creek. — ^Austin  C^ounty;  formed  by  union  of  East  and  West  Forks  of 
Blill   Creek,  4  miles  west  of  the  town  of  Bellvllle;  flows  southeasterly 
15  miles  into  Brazos  River  3  miles  northwest  of  San  Felipe. 
Mill  Cbeek. — Burnet  and  Bell  counties;  small  stream  flowing  northeasterly 
12   miles  into  Lampasas  River    (tributary   through  Little  River  to  the 
Brazos)  1  mile  southwest  of  Maxdale.    Georgetown  topographic  map. 
Mill  Creek. — Cass  County ;  rises  about  3  miles  northwest  of  Linden  in  central 
part  of  county ;  flows  northeastward  4  miles  into  Frazier  Creek  ( tributary 
to  Caddo  Lake  and  thus  through  Red  River  to  the  Mississippi)  about  6 
miles  north  of  Linden. 
Mill  Creek. — Cass  County ;  rises  4  miles  west  of  Lanark  In  northeastern  part 
of  county;   flows  northwesterly  3  miles  into  Sulphur  River    (tributary 
through  Red  River  to  the  Mississippi).    Atlanta  topographic  map. 
Mill  Creek. — Cass  County;  rises  about  1  mile  west  of  Alniira  in  western 
part  of  county;  flows  southwesterly  7  miles  into  Flat  Creek   (tributary 
through  Black  CJypress  Bayou  to  Big  Cypress  Bayou  and  thus  through 
Caddo  Lake  and  Red  River  to  the  Mississippi)    about  5  miles  west  of 
Linden. 
Mill  Cbeek. — Cass  County;  rises  about  2  miles  north  of  Marietta  in  north- 
western part  of  county;  flows  northerly  5i  miles  into  Sulphur  River  (which 
discharges  into  the  Mississippi  through  Red  River)  about  3  miles  northeast 
of  Jennings  Lake  Switch.    Daingerfield  topographic  map. 
Mill  Branch. — Comanche  Cotmty ;  small  intermittent  stream  rising  in  the  north- 
eastern part  of  the  county  and  flowing  into  Leon  Ri\'er  (tributary  to  Little 
5lver  and  thus  to  the  Brazos)   southwest  of  Mount  Airy.     Stephenville 
topographic  map. 
Mitt  CtaEK. — Grayson  County;  small  Intermittent  stream  flowing  into  Red 
niver    (tributary  to  the   Mississippi)    near  Locust  in  northern  part  of 
county.    Denison  topographic  map. 
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BliLL  Cbeek.— OiuidAiape  C^j^znzj;  ri=^ef  i'  tae  31111  Oneek  Hills  in  the  north 
central  part  of  tbe  c<>u£i't  :  &^ws  sxyzzbiemstter^j  11  miles  into  Guadalupe 
RiTer  about  13  xmles  SL«Gth«ea5t  .►f  5^?;ii.i-     Sab  Marcos  topt^raphlc  nap. 
Mnx  Ceeol, — Hill  and  EM*  counties:  rise*  2  iLi:«  s«jotlie«st  of  Files  Valley 
In  n<Hthc«stern  part  of  H::i  O'T^itt:  a...w>«  >««atheasteii7  and  northeasterly 
26  miles  Into  I»eoan  Cnfvk   i-r.^i'ary  lis^'-zzh  Richland  Creek  to  Trinity 
River)  in  sootheru  jv^irt  cf  E'  :s  •'♦•'icty.    C.^^jin^  topographic  nmp. 
Mill  Creek. — Grim*^  and  M*'r::^^:ii^rT  o-'ir.-:*^;  rises  in  s«»utheastem  part  of 
Grimes  County:  fiotrs  ^jctL^raster'T  4  t„-^  ihrousA  Grimes  County,  then 
13  miles  tlxnmeh  M^^ctcuaiery  0»"aty  Ir.'v  Sfrlnz  Creek  (tributary  to  San 
Jacinto  River,  and  thus  tt>  Galvesc-^n  Bay  acd  Gulf  of  Mexico). 
Mnx  CaixK. — Grayson  ('ouixty ;  rl<»*<  2  mi>^  north  of  Pilot  Grove;  Hows  north- 
erly 11  miles  into  ClKK.taw  Creek  (tribut^try  to  Bed  River  and  thus  to  tbe 
Mlssis^sippi )  aN»ui  6  nj:!es  s*'i:th«:<t  of  lVcii5»>n. 
Mill  Creek. — Jasper  County ;  small  tributary  to  Neches  River  near  Evadale. 
Mill  Creek. — Mtts«>n  County;  a  stream  8  miles  long  flowing  through  central 
IMirt  of  the  c<»unty  into  Llano  River  i tributary  to  the  Colorado).     Mason 
topographic  map. 
Mill  Creek. — Na<i^plo»  hes  County;  rises  about  2  miles  west  of  Bonito  Junc- 
tion ;  flows  s<^>utheasTerly  4  miles  into  Bayou  B«»nito  (triliutary  to  Bayou  La 
Nana,  thence  to  Angelina  and  Xeches  rivers)  about  one-half  mile  north  of 
Nacogdoches. 
Mux  Creek. — ranola  County ;  rises  in  southeastern  part ;  flows  southwesterly 

7  miles;  empties  into  Socagee  Bayou  *  thence  to  Sabine  River). 
Mnx  Creek. — Shelby  County;  stream  flowing  into  Patn>on  Bayon   (tributary 

to  Sabine  River)  southwest  of  Patroon  in  southeastern  part  of  county. 
3IrLL  Creek. — Parker  County;   small   tributary   to   Silver  Creek    (which  dis- 
charges Into  Trinity  River  through  the  West  Fork  of  the  Trinity)  south- 
west of  .Vzle  in  the  northeastern  part  of  the  county.     Weatherford  t<^>o- 
graphlcmap. 
Mill  Creek. — Shackelford  County;  rises  3  miles  southeast  of  Antel<^>e  Hills 
in  northern  part  of  county ;  flows  nonheasterly  12  miles  into  Clear  Fork 
of  Brazos  River  (tributiiry  to  the  Brazos)  one  mile  east  of  Fort  Griffin. 
Albany  topoCTaphic  map. 
Mux  Creek.— Taylor  and   Runnels  counties;  a   stream   flowing  through  the 
southeastern   part  of  Runnels  County,   then   southwest  of  Guion   in   the 
pouthern  part  of  Taylor  County  into  Bluff  Creek  and  thus  through  Elm 
Creek  into  Colorado  River;  length.  10  miles.     Abilene  topographic  map. 
Mirx  Creek.— Titus  County ;  in  northern  part ;  flows  northwesterly  7  miles  into 
Green  Creek  (tributary  to  Whiteoak  Bayou,  thence  through  Sulphur  River 
to  Red  River  and  thus  to  the  Mississippi). 
Mnx  Creek.— Tyler  County ;  rises  about  4  miles  southwest  of  Woodville ;  flows 
southeasterly  6  miles  into  Big  Cypress  Creek  (tributary  through  Alabama 
Creek  to  Neches  River). 
Mill  Creek,  West  Fork  of.— Washington  and  Austin  counties;  rises  4  miles 
southwest  of  Burton  in  Washington  County;  flows  southeasterly  25  miles 
to  Its  Junction  with  East  Fork  of  Mill  Creek  forming  Mill  Creek  (tributary 
to  the  Brazos),  4  miles  west  of  Bellville. 
Mill  Creek,  East  Prong.— Bowie  CJounty;  rises  about  3  miles  north  of  Oak- 
grove  in  southwestern  part  of  county;  flows  northerly  4  miles  into  MlU 
Creek  (tributary  to  Red  River,  which  discharges  Into  the  Mississippi).   At 
its  mouth  the  stream  expands  into  what  is  known  as  Phillips  Marsh. 
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Mill   Creek. — Red  River  and  Bowie  counties;   rises   about  a   mile  north  of 
AveiT  iB  eastern  part  of  Red  River  County ;  flows  northeasterly  and  east- 
erly 14  miles;  unites  with  Red  River  (tributary  to  the  Mississippi)  about 
10  miles  north  of  De  Kalb  Jn  northwestern  part  of  Bowie  County. 
Mill  Creek,  East  Fork. — Washington  and  Austin  counties ;  rises  in  the  south- 
western part  of  Washington  County;  flows  southeasterly  26  miles  to  its 
Junction  with  West  Fork  of  Mill  Creek,  forming  Mill  Creek   (tributary  to 
the  Brazos)  4  miles  west  of  Bellville. 
Mills  Creek. — ^Burleson  County ;  rises  near  Milam-Burleson  county  line ;  flows 
southerly  5  miles  into  First  Yegua  Creek  (tributary  through  Yegua  Creek 
to  Brazos  River). 
Mill  Creek  Lake. — Bowie  County;  about  6  miles  northwest  of  Oakgrove;  an 
expansion  of  Mill  Creek,  which  discharges  into  Red  River   (tributary  to 
the  Mississippi). 
Miller  Creek. — Edwards  County ;  a  small  intermittent  tributary  to  East  Nueces 
River  (thence  to  Nueces  River)  in  the  southern  part  of  the  county;  length, 
4    miles.    Nueces  topographic  map. 
Mn.LER  Creek. — Llano  County;  rises  In  northern  part  of  county  5  miles  north- 
east of  Lone  Grove ;  flows  southerly  91  miles  into  Llano  River,  and  thus  to 
the  Colorado.    Llano  topographic  map. 
Miller  Creek. — Uvalde  County;  small  intermittent  tributary  to  East  Nueces 

River  in  western  part  of  county.    Bracket  topographic  map. 
Millers  or  Plum  Creek. — Baylor,  Throckmorton,  and  Haskell  counties;  rises 
4  miles  north  of  Haskell  in  center  of  Haskell  County ;  flows  northeasterly 
35  miles  into  Brazos  River,  in  southern  part  of  Baylor  County. 
Millers  Creek. — Blanco  County;  rises  about  midway  between  Johnson  City 
and  Blanco,  at  an  approximate  altitude  of  1,750  feet  above  mean  sea  level, 
in  southern  part  of  county ;  flows  eastward  and  northward  18  miles  to  its 
Junction  with  Pedemales  River  (tributary  to  Colorado  River)  8  miles  east 
of  Johnson  City.    Blanco  topographic  map. 
Millers  Creek. — Goliad  County;  small  stream  in  southern  part  of  county; 
flows  southerly  to  its  Junction  with  Blanco  Creek  (thence  to  Gulf  of  Mexico 
through  El  Sarco  River,  Rio  de  la  Mission,  and  Copano  Bay). 
Mine  Creek. — Leon  County;   a  stream   4  miles  long  flowing  westerly  into 

Navasota  River  (tributary  to  Brazos  River)  near  Blllington. 
Mineral  Creek. — Robertson  County;  rises  at  Englewood  in  central  part  of 
county;    flows    northeasterly    9    miles    into    Duck    Creek    (tributary    to 
Navasota  River  and  thus  to  the  Brazos)  2  miles  northwest  of  Lake. 
Mineral  C^reek. — Grayson  County ;  formed  about  2  miles  north  of  Whitesboro 
in  western  part  of  county  by  union  of  North  and  South  Branches  of  Mineral 
Creek;  flows  easterly  and  northerly  18  miles  into  Re<l  River  (tributary  to 
the  Mississippi)  about  3  miles  northeast  of  Cedar  31111s  in  northern  part 
of  county.    Denison  topographic  map. 
Mineral  Creek,  South  Branch  of. — Cooke  and  Grayson  counties ;  rises  3  miles 
southwest  of  county  line  in  eastern  part  of  Cooke  County ;  flows  easterly 
4  miles  to  its  Junction  with  the  North  Branch  of  Mineral  Creek  to  form 
Mineral  Creek  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about 

2  miles  north  of  Whitesboro  in  western  i>art  of  Grayson  County.  Denison 
topographic  map. 

Mineral  CJreek,  North  Branch  of. — Cooke  and  Grayson  counties ;  rises  about 

3  miles  southwest  of  county  line  in  eastern  part  of  Cooke  County;  flows 
easterly  5  miles  to  its  union  with  South  Branch  of  Mineral  Creek  to 
form  Mineral  Creek  (tributary  to  Red  River  and  thus  to  the  Mississippi) 
2  miles  north  of  Whitesboro  in  western  part  of  Grayson  County.  Denison 
topographic  map. 

Digitized  by  VjOOQ  IC 


153  GAZILTI^?   Ot    s-T^rAU^  OF 

;«rt  of  c«c»tT  :  v«t -tT-  rt  ••  l^  -C  ■  «  r»**     irL^atAiy  t«  Bmoe^  River) ;  Terr 
null.     P»-»»  F-^  t-  t  r*<:ra;^ij--  s^jfti*. 
MnciTA  CuLK. — B^i^T  i  -i^c*  :  r.-*-*  1  »-.  »  St-cxi.  of  r<|inMia  ^Ibssioo;  flows 
lat*  San  Au*  sj.  IL  «-  a^:  i--*  i*  Li«r  G .^^tiaiiipe :   mtemiiUje&t.     Saa 

UiXKKAXiSA  Citi  ii- — Ha:i-»-j  a:*:  •^:":l»^  cr-^i-ies:  rUcs  in  eA5teni  pan  of 
Uniofi  Cocnn^.  N.  1:-:l,  i^ik-es  tlr*:^  tsr:iy::mt  CMner  of  Hartley  Cooaty. 
Tex^  and  tow^s  »xi- -^ ---riT  :::;«_-«  t-  a  i^iiat  is  aul^s  nonh  of  Atirian 
ia  we«er»  part  of  * ».  J:aa  Cv^^'j.  wi*.=Te  it  eaters  Canadian  Hiver  a^I 
ttiu<  tlir»»uzh  Ari£ir.^>  FL'^-r  ij  :>*  ii::s-:^-t^r4 :  inters ctent. 

IXixsiE  Ceeek. — Ekoci^ef  a£«l  O  .ir^rsw^-rrJi  ovcnues;  ris»?s  in  iierthe«sterD  iwrt 
of  DoQkj  Cwmtj ;  fr -m^s  s«L-^xiiea.^ertr  I  Em««  int«  Salt  Fork  of  Red  River 
(tributary  tliroudli  FraJie  I>:*z  TcrvTi  F^.rk  of  tbe  Red  to  R€d  River  and 
thus  to  the  Mis<issir»>' >  in  O-llisrsworti.  0*OLiy  about  a  mile  e*st  of  the 
western  boondsiiy  of  the  c^TCiiy. 

SIir^xiEs  Creek- — ^H 'war»!  C^ui^-y:  ssttli  streaua  In  iMMtbcttstem  part  of 
county ;  flows  int'>  Wi:j»«  Creek  aa^l  iLus  to  the  Colorado. 

MiNscE  CsEEK. — ^WUbar?er  C-Hmty;  rises  In  sontheastem  inrt:  flows  north- 
easterly 14  miles  Ini-j  B^nver  <"rvek  <tiib«tary  to  Wichita  River  and  thus 
through  Red  Stiver  to  tbe  Ml:!ia4<si;fit>. 

MiBAsoL  Ckeek- — Duval  an*l  lUMuiiin  counties;  rl5«s  in  northern  part  of 
Duval  County;  flows  northwestward  5  miles  tluoo^  r>oval,  then  9  mll€S 
through  McMullen  County  Into  Noeces  River  in  northwest  part  of  county. 

Missiox  Lake. — Calhoun  CiHinty;  a  tidal  lake  In  western  part  of  tbe  county 
formed  by  Guadalupe  River. 

Mitchell  Rraxch. — Mills  County ;  a  small  stream  rising  northwest  of  Mullen 
in  the  northwestern  part  of  the  county;  flows  2  miles  into  Pompey  Creek 
and  thus  through  Blanket  Creek  to  F*ecan  Bayou  (tributary  to  Colorado 
River).    Brown wo«k1  topcjgraphic  map. 

MrrcH£LL  Cbeek. — (^nzales  CJounty:  small  intermittent  stream  east  ot  the 
town  of  Gonzales  in  the  eastern  part  of  tlie  county;  flows  imo  I*each 
Creek  and  thus  to  the  Guadalupe,    Flatonia  topographic  map. 

Mitchell  Cbeek. — Hopkins  and  Franklin  coontiei«;  rises  in  northwestern 
part  of  Hopkins  County;  flows  southeasterly  9  miles  into  Whiteoak  Bayou 
(tributary  to  Sulphur  Bivtf  and  thus  to  the  Mississippi  tlirough  Bed 
River)  In  northwestern  part  of  Franklin  Coimty. 

Mitchell  Oeek. — ^Llano  County;  rises  near  Babyhead  in  northeastern  part  of 
county;  flows  southward  11  miles  into  Llano  River  (tributary  to  Colorado 
River),  3  miles  east  of  the  town  of  LOano;  upper  stream  known  as  Wright 
Creek.    Llano  topographic  map. 

MixoNS  Creek.— Lavaca  County;  rises  near  Kinkier;  flows  southeastward  12 
miles  into  Nnvldad  River  (tributary  to  Ljivaca  and  thence  to  Gulf  of 
l^lexico  through  ^latagorda  Bay)  1  mile  west  of  Sublime. 

Mowrro  Cbeek.— Hartley  and  Oldham  counties;  rises  near  line  of  Hartley  and 
Oldham  Counties;  flows  southeasterly  10  miles  into  (Canadian  RiTer  (tribu- 
tary to  Arkansas  River  and  thus  to  the  Mississippi)  8  ndles  west  of 
Cheyenne  In  northern  part  of  Oldham  County;  Intermittent 

l^IOMA  Cbeek.— Hartley  County ;  an  intermittent  stream  rising  In  southern  part 
of  Union  County,  N.  Mex.,  entering  Hartley  County,  Tex.,  10  miles  west 
of  Romero,  and  flowing  southeasterly  15  miles  into  MaJ.  Lion^s  Creek 
(tributary  to  Mustang  Creek,  thence  through  Canadian  and  Arkansas 
Rivers  to  the  Mississippi)  5  miles  east  of  Romero  In  western  part  of 
county. 
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MoKTAiRi:  <*KiaiK. — Cooke  County;   rises  on  Wolf  Ridge;  flows  southeasterly 

7  miles  into  Elm  Fork  of  Trinity  River   (tributary  to  the- Trinity)   near 
I>lnd«ey ;   intermittent     Gainesville  topographic  map. 

MoNTELL  Creek. — Uvalde  County;  a  spring-fed  tributary  In  the  northwestern 
part  of  the  county- ;  flows  southeasterly  9  miles^  to  its  junction  with  East 
Nueces  River  (thence  to  Nueces  River)  about  1  mile  southwest  of  Mon- 
tell.     Nueces  topographic  map. 

MoNTGOMEBY  LAKE. — Dallam  Coimty;  9  miles  east  of  New  Mexico-Texas 
boundary  line  in  southwestern  part  of  county;  outlet,  Carrizo  Creek; 
very  small. 

MooDTs  Cbeek. — Upshur  and  Gregg  counties;  rlseB  In  the  southern  imrt  of 
Upshur  County;  flows  southerly  6  miles  Into  Sabine  River  In  the  north- 
western part  of  Gregg  County. 

MooEE  Creek. — Comaneh«  (bounty;  rises  IJ  miles  northeast  of  Mercers  Gap 
In  southern  part  of  county;  flows  easterly  into  Mercer  Creek  (which 
discharges  Into  Leon  River,  thence  through  Little  River  to  tlie  Brazos) 
6  miles  south  of  Comanche.    Brownwood  topograplilc  map. 

Moore  Creek. — Wichita  County ;  a  stream  8  miles  long  rising  in  northwestern 
part  of  county  and  flowing  into  Re<l  River,  which  discharges  Into  the 
Mississippi. 

Morgan  Creek,  South  Fork. — Burnet  County ;  rises  about  4  miles  southwest 
of  Lake  Victor  in  the  northern  part  of  the  county;  flows  southwestward 

8  miles  into  North  Fork  of  Morgan  Creek  (tributary  to  Colorado  River) 
near  Baldy  Mountain  3  miles  east  of  Bluffton.     Burnet  topographic  map. 

Morgan  Creek,  North  Fork. — Burnet  County;  rises  near  Bunker  Hill  in  the 
northern  part  of  the  county;  flows  southwesterly  10  miles  into  Colorado 
River  1  mile  east  of  Blulfton.  Burnet  topographic  map. 
Morgan  Creek. — Donley  and  Hall  counties;  rises  in  southern  part  of  Donley 
County;  flows  southeasterly  11  miles  into  Indian  Creek  (tributary  to 
Prairie  Dog  Town  Fork  of  Red  River  and  thus  through  the  Red  to  Mis- 
sissippi River)  about  9  miles  southwest  of  Memphis  In  northern  part  of 
Hall  County. 
Morgan  Creeic — Howard  and  Mitchell  counties;  rises  southeast  of  Luther  in 
central  part  of  Howard  County;  flows  easterly  30  miles  into  Colorado 
River,  ^  miles  southwest  of  the  town  of  Colorado. 

MoRMAN  Creek. — Gillespie  County;  small  stream  southwest  of  Cherry  Spring 
in  the  northern  part  of  county;  flows  northwestward  6  miles  into  Beaver 
Creek  (and  thus  through  the  Llano  to  Colorado  River).  KerrviUe  topo- 
grahplc  map. 

MoRRia  Creek. — Shelby  County;  small  stream  flowing  into  Sip  Bayou  (tribu- 
tary to  Sabine  River)  about  8  miles  north  of  Hamilton  in  southeastern 
part  of  county. 

MoRRiss  Creek. — Harrison  County;  rises  at  Marshall  In  central  part  of 
count>* ;  flows  northerly  11  miles  Into  Little  Cypre&s  Bayou,  thence  to  Cad- 
do Lake  and  thus  through  Red  River  to  the  Mississippi. 

McmaisoN  Creek. — Caldwell  County;  southeast  of  Martlndale;  an  Intermittent 
stream  flowing  into  San  Marcos  River  (tributary  to  the  Guadalupe).  San 
Marcos  topographic  map. 

Moses  Bayou. — Galveston  CJounty ;  rises  In  central  part  of  county ;  flows  east- 
erly 2  miles  into  Moses  Lake  (arm  of  Galveston  Bay,  and  thence  to  Gulf  of 
Mexico). 

Moss  Branch. — ^Bastrop  County;  north  of  Caldwell,  in  the  western  part  of 
the  county ;  small  Intermittent  tributary  through  Dry  Creek  to  Colorado 
River;  length,  4  miles.    Bastrop  topographic  map. 
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A-'.n.v^-r*-.;  5:;  :_  .^  :3-:,  W.-31  r.iric  **f  Xnji-ry  RlTier  'CritMaiiiT  h»  Tito- 
,':    R;-*-!   aVr:*  2  —"-*<  ▼*«?     f  Far^-fr*'.     <^-*n=r=-^.  Frtrr  WnrtlL  and 

.'*'/  1^.  .v.*f  M -,i.ta:D   F.:<k   vf  Brtr^t*   R:-er   •cri^itiry   lo  ibe  Bnsos) 

>i^      ;*.     'xatijw. — M'Tfr^zie  aiiU  Cu^'ke  -x  .:i.:ie>:  ri5*>*  aVnn  1  mile  Dortbeast 

rf  >:»  r.t  Jo  Jn  #4^tPni  ptrt  of  Mnrt.*r>»  r.> — -y:  frtw«  iKnrtkefts^rerlT  11 

fr.,.*-»  ;r»VF  RM  Hi'ier   «tribi«^ary  i«»  Mi^V^st-::^':   River  1   in  extrefoe  north- 

'^f^rn  %mrt  oi  Oofc**  Connty  jiboot  2  m:>-  o.rthwpst  of  Bulcher.    Moo- 

?  ^ ;'  *^  ;*  f , 'f  ^;^  i  r>(^ -. . : :  e  t'^pr/^rm  j^c  irui j*^. 

M'/*  -ta;-:  CirrrK,— «<u>Ti^^an  County:  rise*  in  «viirhwe<teni  part  of  county; 
«//*.(  *//f,t?,^r.y  10  milei  in?*,  Doable  Mountiin  Fork  of  Brazos  River  <tri- 

%Uft-t^fi  i:iacf.K.—Vi\^  rv^nnty;  small  ^ream  flofring  into  West  Fork  of 
lfUn»y  mv#T  (tributary  to  the  Trinity)  in  western  part  of  county. 

XUftfftktkJt  i'Hi>jr,K. — r,o)Uu\  fourity:  sinall  stream  flowing  southward  in  the 
#//♦!•  b-ro  jrtirt  of  thf  aptmty  to  its  junction  with  Blanco  Creek,  thence  to 
Ofttt  ttt  M^Uto  ihrouKh  H  Sarco  River,  Rio  de  la  31ission,  and  Copaiio 
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MrD    Bayou. — Jefferson   and   Chambers  counties;   rises   in   the   sonthwestern 
corner  of  Jefferson  County;  flows  southwesterly  6  miles  to  its  Junction 
with  Elm  Bayou    (thence  to  Gulf  of  Mexico  through  Mud  Bayou,  East 
Bay    Bayou,   and    East   Galveston   Bay)    in   the   southeastern   corner   of 
Chambers  County. 
Mud  Creek. — Bowie  County;  rises  about  4  miles  northwest  of  Oak  Grove  in 
the  northwestern  part  of  county;  flows  easterly  19  miles  into  Red  River 
(which    discharges   into   the    Mississippi)    about    71    miles    northeast    of 
Malta. 
McD  Cbeek,  North  Prong  of. — ^Bowie  County ;  rises  about  5  miles  north  of  De- 
Kalb  in  northern  part  of  county;  flows  easterly  7  miles  into  Mud  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi). 
Mud  Creek,  South  Prong. — Bowie  County;   rises  about  IJ  miles  northwest 
of  Malta  in  northern  part  of  county;  flows  northeasterly  5^  miles  into 
Mud   Creek    (tributary  to  Red  River,  which  discharges  into  the  Missis- 
sippi). 
Mud  Creek. — Bi^)wn  and  Coleman  counties;  rises  northeast  of  Santa  Anna; 
flows  through  the  western  part  of  Brown  and  eastern  part  of  Coleman 
counties  into  Jim  Ked  Creek  and  thus  through  Pecan  Bayou  to  Colorado 
River;  length.  10  miles.    C!oleman  topographic  map. 
Mud    Creek, — Cherokee   County;    formed    about    2    miles    west    of   Gould    In 
northern  part  of  county  by  the  union  of  its  east  and  west  forks;  flows 
southeasterly  24  miles  Into  Angelina  River   (tributary  to  Neches  River) 
about  4  miles  southeast  of  Reklaw. 
Mud  Creek. — Kinney  Ounty ;  rises  about  6  miles  northeast  of  Amanda ;  flows 
southwesterly  17  miles  into  Sycamore  Creek   (tributary  to  Rio  Grande). 
Mud  Creek. — Parker  County;  a  stream  3  miles  long  flowing  southwestward 
into  Brazos  River,  northwest  of  Center  Mill  in  southern  part  of  county. 
Weatherford  topographic  map. 
Mud  Creek. — Runnels  County;  rises  north  of  Norwood  in  the  eastern  part  of 
the  county;  flows  11  miles  through  Elm  Creek  and  thus  to  the  Colorado. 
Ballinger  topographic' map. 
Mud  C*reek,  East  Fork. — Smith  and  Cherokee  counties;  rises  about  10  miles 
northeast  of  Tyler  in  Smith  County ;  flows  southwesterly  28  miles  to  its 
union   with  West  Fork  of  Mud  Creek  about  2  miles  west  of  Gould  hi 
northern  part  of  Cherokee  CJounty. 
Mn>  Creek,  West  Fork. — Smith  and  Cherokee  Counties;  rises  2  miles  south 
of  Tyler  in  Smith  County;  flows  southeasterly  23  miles  to  its  confluence 
with  East  Fork  of  Mud  Creek  forming  Mud  Creek  (tributary  to  Angelina 
and  Neches  rivers)    about  2  miles  west  of  Gould  in  northern   part  of 
Cherokee  CJounty. 
MiT)  OR  Meriweather  Creek. — ^Upshur  and  Marion  counties;   rises  about  3 
miles  west  of  CoflPeevllle  in  northeastern  part  of  Upshur  County;  flows 
eastward  into  Big  CJypress   Bayou    (tributary  to  Caddo  Lake  and   thus 
through  Red  River  to  the  Mississippi)   at  the  northwestern  boundary  of 
Marion  (bounty;  length,  9  miles. 
Muddy   C!reek. — Collin   and    Dallas   counties;    rises    one    mile   northwest   of 
Wylie  in  Collin  CJounty;  flows  southeasterly  12  miles  into  Rowlett  Creek 
(trtbutary  to  East  Fork  of  the  Trinity,  thence  to  Trinity  River)   about 
three  mil«s  northwest  of  Barnes  Bridge  in  northeastern  part  of  Dallas 
County.     Dallas  and  Rockwall  topographic  maps. 
Muddy  Creek. — Robertson  County ;  rises  about  one  mile  west  of  the  village 
of   Franklin;    flows    southwesterly    12    miles    Into    Little    Brazos    River 
(tributary  to  Brazos  River)  4  miles  north  of  Hearne. 
117992**— 19— wsp  448 11 
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Mulberry  Cbehk. — Sterling  and  Tom  Green  counties ;  rises  In  the  southeastern 
part  of  Sterling  Coupty;  flows  northeastward  into  North  CJoncho  River 
(tributary  to  the  Colorado  through  Concho  RiN-er),  in  the  northwestern  cor- 
•  ner  of  Tom  Green  County. 
Mrxjs  Creiek. — Coke  and  Runnels  counties;  rises  In  southeastern  part  of  Colse 
County ;  flows  northeastward  14  miles  into  Colorado  River  4  miles  south  of 
Maverick  In  western  part  of  Runnels  County.    Hayrick  topographic  map. 
Mule  Creek:. — ^Foard  County;  rises  al>out  2  miles  ?wuthwest  of  Margaret,  in 
northeastern  part  of  county;  flows  easterly  6  nilles  Into  Pease  River  (tribu- 
tary to  Red  River  and  thus  to  the  Mississippi)  about  3  miles  east  of  Mar- 
garet. 
Mule  Creek. — ^Haskell  County ;  rises  5  miles  southwest  of  Haskell ;  flows  south- 
easterly 11  miles  to  its  Junction  with  Paint  Creek  (tributary  to  California 
Creek,  thence  through  CHear  Fork  of  Brazos  River  to  the  Brazos),  in  soutli- 
em  part  of  county. 
Mule  Creek. — Maverick  County;  an  Intermittent  stream  rising  In  the  vsoutheni 
part  of  the  county  and  taking  a  southwestern  course  6  miles  to  its  junction 
with  WUlow  Creek  (tributary  to  Rio  Grande). 
Mullen  Creek. — ^Mills  County;  rises  near  the  central  part  of  county;  flows  into 
Brown  Creek  and  thus  through  Pecan  Bayou  to  the  Colorado;  length,  15 
miles.     Brownwood  and  San  Saba  topographic  maps. 
MuECHisoN  Creek. — ^Van  Zandt  and  Henderson  counties;  rises  in  southeastern 
part  of  Van  Zandt  (]k>unty;  flows  southerly  10  miles  into  Kickaiwo  Creek 
(tributary  to  Neches  River),  in  the  northeastern  part  of  Henderson  County. 
Murphys  Creek. — Shackleford  County;  a  small  stream  flowing  5  miles  north- 
easterly Into  Foyle  Creek  (tributaiy  to  Clear  Fork  of  Brazos  River  and 
thus  to  the  Brazos)  one  mile  above  mouth  of  Foyle  Creek.     Albany  topo- 
graphic  map. 
MuKVALLs  Bayou. — Rusk  and  Panola  counties ;  rises  about  3  miles  southwest  of 
Iiong  Branch  In  Rusk  County;  flows  northeasterly  27  miles  Into  Sabine 
River  about  4  miles  southwest  of  Dead  wood. 
Muscle  Creek. — Clay  and  Jack  counties;  rises  In  the  southern  part  of  Clay 
County;  flows  southerly  10  miles  into  West  Fork  of  Trinity  River  (which 
discharges  Into  the  Trinity)    about  9  miles  north  of  Jacksboro  In  Jack 
County. 
MusQuiz  Canyon. — Presidio,  Jeff  Davis,  and  Brewster  counties;    rises  about 
12  miles  northeast  of  Marfa  In  northeastern  comer  of  Presidio  County 
on  northern  slope  of  the  Puertacitas  ^lountains  at  an  approximate  alti- 
tude of  5^200  feet  above  sea  level;  flows  northeasterly  6  miles  into  Jeff 
Davis  County,  where  it  continues  Its  course  6  miles,  thence  southward  4 
miles,  then  eastward  7  miles  into  Brewster  CJounty  uniting  with  Paisano 
Creek    (tributary  through  Pecos  River  to  Rio  Grande)    15  miles  north- 
east of  Alpine.     Alpine  and  Fort  Davis  topographic  maps. 
Mustang  Bayou. — Brazoria  County;  rises  2  miles  east  of  Manvale  in  aiorth- 
eastem  part  of  county;  flows  southeasterly  21  miles  Into  West  Galveston 
Bay,  and  thus  to  Gulf  of  ^Slexlco. 
Mustang  Branch. — Hays  County ;  an  Intermittent  stream  in  the  northeastern 
part  of  the  county;   flows  northeastward  8   miles   to   Its   junction   with 
Onion  Creek   (tributary  to  Colorado  River)   2  miles  southwest  of  Buda. 
Austin  topographic  map. 
Mustang  Creek. — Bosque  County;   rises  in  southwestern  part  of  county  11 
ttdles  southwest  of  Meridian;  flows  southeasterly  7  miles  into  Meridian 
Creek   (trlbutarj'  to  Bosque  River)  ;  intermittent.     Meridian  topographic 
map. 
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Mustang  Creek. — Johnson  and  Hill  counties;   rises  near  Cuba  in  southern 

part  of  Johnson  County;  flows  southwesterly  13  miles  into  Nolands  River 

(tributary  to  Brazos  River)  2  miles  north  of  Blum  in  northwestern  part 

of  Hill  County.     Cleburne  topographic  map. 

tfusTANG  Cbeek. — ^Kaufmau  County;  joins  Cedar  Creek  (tributary  to  Trinity 

River)   south  of  the  town  of  Kaufman  in  central  part  of  county. 
McsTAso  Cbeek. — Lavaca  County ;  formed  2  miles  north  of  Sweet  Home  by  the 
union  of  the  North  and  South  forks  of  Mustang  Creek;  flows  easterly  7 
miles  into  Rocky  Creek  (tributary  to  Lavaca  River,  Matagorda  Bay,  and 
Gulf  of  Mexico)  6  miles  south  of  Hallettsville. 
Mustang  Cbeek,  North  Fork. — Lavaca  County;  rises  in  southwestern  part  of 
county;   flows  easterly  3  miles  to  confluence  with  South  Fork  Mustang 
Creek  forming  Mustang  Creek  (which  discharges  into  Lavaca  River,  then 
through  Rocky  Creek  into  Matagorda  Bay,  and  thus  to  Gulf  of  Mexico)  2 
miles  north  of  Sweet  Home. 
Mustang  Cheek,  South  Fork. — Lavaca  County ;  rises  5  miles  northwest  of 
Yoakniu ;  flows  easterly  7  miles  to  its  junction  with  the  North  Fork  Mus- 
tang Creek  to  form  Mustang  Creek  (which  discharges  into  Lavaca  River, 
Matagorda  Bay,  and  Gulf  of  Mexico  through  Rocky  Creek)  2  miles  north 
of   Sweet    Home. 
Mustang  Cbeek. — Leon  County ;  about  3  miles  west  of  Keechi ;  small  tributary 

to  Buffalo  Creek,  thence  through  Upper  Keechi  Creek  to  Trinity  River. 
Mustang  Cbeek. — Uvalde  and  Zavalla  counties ;  rises  in  the  southwestern  part 
of  Uvalde  County;  flows  southeasterly  4  miles  through  Uvalde  County, 
then  10  miles  through  Zavalla  County  to  its  junction  with  Nueces  River 
near  Lapryor  in  the  northwestern  part  of  Zavalla  County;  intermittent. 
Uvalde  topographic  map. 
Mustang   Creek. — Williamson    (bounty;    rises   3   miles    northeast   of   Hutto; 
flows  southeasterly  15  miles  south  of  Taylor  into  Brushy  Creek  (tributary 
to  San  Gabriel  River  and  thus  through  Little  River  to  the  Brazos)  7  miles 
southeast  of  Taylor.    Georgetown  and  Taylor  topographic  maps. 
Mustang  Creek. — Wilson  and  Karnes  counties;  small  stream  flowing  through 
northeastern  part  of  Wilson  and  northwestern  part  of  Karnes  counties 
into  Elm  Fork  of  Sandies  Creek  (tributary  to  Sandies  Creek  and  thus  to 
Guadalupe  River). 
Mute  Branch. — Hood  County;  a  stream  3  miles  long  flowing  southeasterly 
into  Robinson  Creek  (tributary  to  Brazos  River)  in  northwestern  part  of 
county.     Granbury  topographic  map. 
Mybi  Branch. — Grayson    County;    a    small    intermittent    stream    flowing   to 
Harris  Creek   (tributary  to  Mineral  Creek  and  thus  through  Red  River 
to   the    Mississippi)    near    Steedman    in    northwestern    part    of    county. 
I>enison  topograplilc  map. 
Nabobs  C^beek. — Mills  County;  a  small  stream  7  miles  long  flowing  5  miles 
southeast  of  Big  Valley  In  the  southern  part  of  the  county,  and  emptying 
into  the  Colorado.     San  Saba  topographic  map. 
Naoonichi  Bayou. — Nacogdoches  County;  rises  in  the  northern  part  of  the 
county;  flows  southeasterly  18  miles  into  Attoyac  Bayou    (tributary  to 
Angelina  and  Neches  rivers). 
Naoostb   Cbeek. — Nacogdoches   (bounty;    small    stream   flowing   southerly   8 
ndles  into  Eayou  Loco    (tributary  to  Angelina  River  and  thus   to   the 
Neches)   in  western  part  of  county. 
Nancy  Branch. — I^on  County;  a  small  stream  flowing  southward  li  miles 
into  Birch  Creek   (tributary  of  Navasota  River  and  thus  to  the  Brazos) 
west  of  Jewett  in  western  part  of  county. 
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Nash  Cbekk. — Goadalope  Couiitj' ;  rises  near  Kingsbury ;  flows  southcasterij" 
11  miles  Into  Guadalupe  River  2J  miles  west  of  Belmont  near  Its  inter- 
section with  tlie  county  line;  intermittent.     San  Marcos  topograpliic  map 

Nash  Creek. — ^Eastland  Countj-;  rises  near  Carbon  in  southern  part  of  county; 
Hows  easterly  13  miles  into  I..eon  River  (tributary  through  Little  River 
to  the  Brazos)  5  miles  northwest  of  Desdimouia.    Eastland  topograpliic  tuai . 

Navasota  Rivkb. — ^Hill,  Limestone,  Robertson,  Leon,  Madison,  Braz9s.  and 
Grimes  counties;  rises  in  the  southwestern  part  of  Hill  County;  flow< 
southeasterly  45  miles,  then  southerly  80  miles  along  county  boundaries  to 
Old  Washington  on  the  Braaos,  where  It  enters  Brazos  River  5  mll« 
southwest  of  Navasota.    Navasota  topographic  map. 

Kavioad  River. — West  Fork;  Lin-aca  and  Fayette  counties;  rises  8  miles  north 
of  Schulenburg ;  flows  southeasterly  17  miles  into  Navidad  River  (tribu- 
tary to  Lavaca  River,  and  thus  to  Matagorda  Bay  and  Gulf  of  Mexico)  in 
northeastern  comer  of  Lavaca  (]k)unty. 

NAvmAD  RiVEii. — Fayette,  Colorado,  I^vaca,  and  Jackson  counties;  rises  2 
miles  northeast  of  Schuleuburg  in  southeastern  part  of  Fa.vette  County; 
flows  southerly  and  southeasterly  4  miles  through  Fayette  Ctmnty,  5  uiile< 
along  the  boundary  between  Colorado  and  Lavaca  counties,  30  miles 
through  Lavaca  CJounty.  then  22  miles  through  Jackson  Countj*  to  Its 
junction  with  Lavaca  River  (and  thus  to  Gulf  of  Meidco  through  Mata- 
gorda Bay)  3^  miles  north  of  Vanderbilt. 

Nebbletts  Creek. — San  Jacinto  County;  small  stream  in  southwestern  part 
of  the  county;  flows  southeasterly  to  its  junction  with  Winter  Creeii 
(tributary  to  East  San  Jacinto  River,  thence  through  San  Jacinto  River 
to  Gulf  of  Mexico). 

Neches  River. — Rises  about  12  miles  southeast  of  the  town  of  Canton  in  Van 
Zandt  County  in  the  northeastern  part  of  the  State;  flows  southeasterly 
260  miles,  enters  Sabine  Lake  (which  discharges  Into  Gulf  of  Mexlo 
through  Sabine  Pass)  between  Jefferson  and  Orange  counties  al>out  1<> 
miles  southeast  of  Beaumont.  The  river  has  a  number  of  tributaries,  the 
principal  one  being  Angelina  River.  Gaging  station  at  Evadale  (1904-1906). 
The  basin  is  heavily  wooded,  and  contains  a  numl>er  of  small  power  sites 
which  do  not  materially  affect  the  flow;  rice  is  irrigateii  In  lower  portion 
of  the  drainage;  rainfall  abundant;  drainage  area,  10,100  square  miles. 
See  Second  Report  of  Texas  Board  of  Water  Engineers  for  list  of  cei-title<I 
filings  for  appropriation  of  water. 

Neds  Creek. — Borden  County ;  rises  In  eastern  part  of  county ;  flows  southward 
6  miles  into  North  Fork  of  the  Colorado  (tributary  to  Colorado  River). 

Needmore  Creek. — Hemphill  County ;  an  intermittent  stream  5  miles  in  lengtli 
flowing  north  into  Canadian  River  (tributary  to  Arkansas  River  and  thus 
to  the  Mississippi)  10  miles  southeast  of  Canadian  in  central  part  of 
county. 

Negro  Creek. — Houston  County ;  a  stream  8  miles  long,  flowing  Into  Trinity 
River  south  of  Weldon  in  the  extreme  southern  corner  of  tlie  countj'. 

Neil  Creek. — Bosque  County ;  formed  in  southern  extremity  of  the  county  by 
union  of  the  North  and  Middle  forks  of  Nell  Creek;  flows  easterly  10 
miles  into  Bosque  River  (tributary  to  Braz.os  River)  6i  miles  southeast 
of  Clifton.     Meridian  topographic  map. 
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ICeil  Cbeek,  Nocth  Fork. — Bo**qiie  aiul  H*<milt<»ri  couiitlt^s;  flows  southeasterly 
10  miles  where  it  joins  the  MitUlIe  Fork  of  Nell  Creek  forralng  Nell  Creek 
(tributary  to  Bosque  River  aud  thus  to  the  Brazos)  4^  miles  southeast  of 
Cranfills  Gap  in  southern  part  of  Bosque  County ;  intermittent.  Meridian 
topographic  map. 

Neil  Creek,  South  Fork  of. — ^Bosque  and  Hamilton  counties;  an  intermittent 
stream  flowing  northeasterly  9  miles  into  Nell  Creek  ( tributary'  to  Bosque 
River  and  thus  to  tlie  Brazos)  5  miles  southeast  of  Cranfllls  Gap  in 
southern  part  of  Bosque  Ctmnty.     Meridian  topograpldc  map. 

Nnr.  Cbeek,  Middle  Fork. — Bosque  and  Hamilton  counties;  flows  easterly  7 
miles  to  its  junction  with  the  North  Fork  of  Neil  Creek  forming  Neil  Creek 
(tributary  to  Bosque  River  and  thus  tu  the  Brazos)  4i  miles  southeast  of 
Cransfills  Gap  In  southern  part  of  Bosque  County;  intermittent  Meridian 
topographic  map. 

Nelsons  C?beek. — ^Walker  County;  rises  northwest  of  Huntsvllle  in  the  west 
central  part  of  {he  county ;  flows  nortlieasterly  IS  miles  into  Trinity  River 
south  of  KlttrelL 

Nevice  Creek. — Oldham  County;  rises  in  southern  part  of  Union  County,  N. 
Mex. ;  flows  southeasterly  into  western  part  of  Oldham  County,  Tex.,  <lnlt- 
ing  with  Canadian  River  (tril)utary  t(»  Arkansas  River  and  thus  to  the 
Mississippi)  18  miles  south  of  State  Line. 

Newman  Creek. — ^Klng  County;  rises  in  east  central  part;  flows  northeasterly 

7  miles  into  South  Wieliita   River,  tributarj-  to  Wichita   River  and  thus 
through  the  Red  to  Mississippi  River. 

Newton  CJreek. — Dallas  County;   small  stream  flowing  into  Fivemlle  Creek 

(tributary  to  Trinity  River)   west  of  Hutchins  in  south  central  part  of 

the  county.    Dallas  topographic  map. 
New  Yeabs  Creek. — Washington  County;  rises  5  miles  southwest  of  Gay  Hill ; 

flows  southeasterly  25  miles  into  Brazos  River,  5  miles  east  of  Chappel 

Hill  in  southeastern  part  of  countj*.        "^    • 
Nichols   Creek. — Jasper  and   Newton  counties;   rises  in  south  central   part 

of  Jasper  CJounty ;  flows  southeasterly  27  miles  Into  Sabine  River  about 

8  miles  north  of  Deweyville  in  southern  part  of  Newton  County. 
Nicholson   Cbeek. — Stonewall   County;    small   Intermittent   stream   rising   in 

southwestern  part  of  county  and  flowing  easterly  Into  Double  Mountain 

Fork  of  Brazos  River    (tributary   to  Brazos   River).     Roby   topographic 

map. 
NiQGEB  Beanch. — ^Travis  County;  a  small  stream  flowing  Into  Cow  Creek  and 

thus  to  Colorado  River  in  the  northwestern  part  of  the  county;  length,  4 

miles.    Burnet  topographic  map. 
NiOQEB  Greek. — Stephens  County;   rises  at   Flat  Top;  flows  southeasterly  7 

miles  into  Hubbard  Creek    (tributary'  through  Gonzales  Creek  to  Clear 

Fork  of  Brazos  River  and  thus  to  the  Brazos)   in  northwestern  part  of 

county.     Albany  topographic  map. 
NiGOER  Hollow. — ^Bexar  County;  small  Intermittent  stream  southeast  of  Say- 

ers,  in  the  eastern  part  of  county;  joins  Chupaderas  Creek   (tributary  to 

Calaveras  Creek,  and  thus  through  San  Antonio  River  to  the  Gnadalui>e), 

San  Antonio  topographic  map. 
Nobles  CJbeek. — Lamar  County;  rises  about  1  nUle  w€»st  of  Petty  In  s<»uth- 

western  part  of  county;  flows  southeasterly  9  miles  Into  North  Sulphur 

River   (tributary  to  Sulphur  River,  and  thus  through  Retl  River  to  the 

Mississippi)  at  the  s(»uthern  boundary  of  the  county. 
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NoLAXDs  Creek. — Bell  County;  fornieil  3  luiles  northwest  of  Belton  in  central 
part  of  county  by  union  of  North  and  South  Noland  Creek;  flows  south- 
eastward 6  miles  Jnto  Leon  River  (tributary  to  Little  River,  and  thus  to 
the  Brazos)  2i  miles  southeast  of  Belton.  Gatesvllle  and  Temple  topo- 
graphic maps. 

"SoLAVVs  RiVEB. — Hill  and  Johnson  counties;  formed  2  miles  southeast  of 
Munroe  In  western  part  of  Johnson  County  by  the  confluence  of  West  and 
Middle  Noland  Creeks;  flows  southerly  30  miles  Into  Brazos  River  21 
miles  northeast  of  Kopperl  in  northwestern  part  of  Hill  County.  Cleburne 
topographic  map. 

NOLTON  Cbeek. — Uvalde  County ;  small  Intermittent  stream  in  the  northeastern 
imrt  (►f  the  county ;  flows  in  a  southeasterly  dlrecion  to  Its  Junction  with 
Sablnal  River  (tributary  to  the  Nueces  through  Frio  River)  in  south- 
eastern part  of  county.    Uvalde  topographic  map. 

Noodle  Cbeek. — Jones  and  Taylor  counties ;  an  intermittent  stream  rising  south 
of  Trent  near  Nolan-Jones  county  line  and  flowing  northeasterly  20  miles 
Into  Clear  Fork  of  Brazos  River  (tributary  to  the  Brazos)  5  miles  west  of 
Newsom  In  western  part  of  Jones  County.  Sweetwater  and  Roby  topo- 
graphic maps.  ^ 

NoBiAciTAS  Creek. — Webb  and  Jim  Hog  counties;  small  Intermittent  stream 
rising  In  the  southeastern  comer  of  Webb  County ;  flows  southeastward 
13  miles  to  its  junction  with  Arroyo  del  los  Angeles  forming  Palo  Blanco 
Cret»k  (tributary  to  Gulf  of  Mexico  through  Laguna  Madre). 

Norton  Creek. — Hopkins  County;  rises  in  southern  part;  flows  southerly  5 
miles  Into  Burke  Creek  (tributary  to  Lake  Fork  of  Sabine  River,  thence 
to  the   Sabine). 

North  Creek. — Jack  County;  rises  about  9  miles  west  of  Jacksboro;  flows 
northeasterly  14  miles  Into  West  Fork  of  Trinity  River  (tributary  to  the 
Trinity)  7  miles  noith  of  Jacksboro. 

North  Creek. — Kerr  and  Kendall  counties;  rises  in  the  northeastern  comer 
of  Kerr  County;  flows  southerly  8  miles  Into  Cypress  Creek  (tributary  to 
Cfuadalupe  River)   near  Comfort.     Fredericksburg  topographic  map.. 

North  Treek. — Loon  County;  stream  5  miles  long  flowing  Into  Upper  Keeclil 
Creek  (tributary  to  Trinity  River)  in  northeastern  part  of  the  county. 

North  IUngham  Creek. — Montague  County;  small  intermittent  stream  flow- 
ing Into  Bingham  Branch  (tributary  through  Clear  Cret»k  to  Elm  Fork  of 
Trinity  River,  thence  to  the  Tiinlty)  southeast  of  Forestburg.  Montague 
topographic  map. 

North  Cow  Bayou. — McLennan  and  Falls  counties;  rises  7  miles  west  of 
Lorena  In  southern  part  of  McLennan  County ;  flows  southeasterly  15 
miles  to  Its  junction  with  South  Cow  Bayou,  forming  Cow  Bayou  (tribu- 
tary to  Brazos  River)  1  mile  north  of  Mooresvllle,  In  western  part  of 
Falls  County.     Temi)le  topographic  map. 

North  ('edar  Creek. — Trinity  County ;  a  stream  flowing  easterly  into  Cedar 
Creek  (tributary  to  Neches  River)  In  northeastern  i>art  of  county;  length, 
11  miles. 

North  Corral  Creek. — Collingsworth  County ;  a  stream  2  miles  long  rising  in 
northeastern  part  of  ccmuty  and  flowing  northeasterly  Into  Elm  Fork  of 
Red  River  (tributary  through  North  Fork  of  Red  River  to  Red  River  and 
thus  to  the  Mississippi). 

North  Cottonwood  Creek. — Armstrong  County;  southeastern  part;  a  south- 
eastward flowing  headwater  stream  of  Cottonwood  Creek  (tributary  to 
Mulberry  Creek  and  thus  through  Prairie  Dog  Town  Fork  of  Red  River 
and  Red  River  to  the  Mississippi)  ;  length,  4  miles. 
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North   Concho  Rh'eb. — Formed  by  several  indeterminate  channels  rising  in 
the  western  part  of  Gaines  and  Andrews  counties ;  flows  in  a  southeasterly 
direction    35    miles    through    Martin    County,    6   miles   through    Midland 
County,  30  miles  through   Glasscock  County,  33  miles  through   Sterling 
County,  3  miles  through  Coke  County,  then  30  miles  through  Tom  (ireeu 
County  to  the  city  of  San  Angelo,  near  center  of  Tom  Green  County,  where  it 
unites  with  the  South  Concho  to  form  Concho  River   (tributary  to  the 
Colorado);    intermittent;    area    of   drainage   basin,    7,530   square    miles. 
Gaging  station  at   San  Angelo.     Sherwood  and   San  Angelo  topographic 
maps.     (See  CJoncho  River). 
North  Elm  Creek. — Falls  and  Milam  counties;   rises  near  Falls-Bell  county 
line    11   miles   east   of  Temple;    flows   southeasterly    13   miles    into   Elm 
Creek  (tributary  to  Little  River  and  thus  to  the  Brazos)  in  northwestern 
part  of  Milam  County.    Temple  topographic  map. 
North  Elm  Creek, — Wheeler  and  Collingsworth  counties,  Tex.,  and  Beckham 
County,  Okla. ;  rises  in  southeastern  part  of  Wheeler  County ;  flows  south- 
easterly 5  miles  across  northeastern  comer  of  Collingsworth  County  to  its 
intersection  with  the  Texas-Oklahoma  boundary  line,  then  takes  a  southerly 
course   through   Beckham   County,   Okla.,   and   enters  Elm   Fork  of  Red 
River   (tributary  to  North  Fork  of  Red  River  and  thus  through  the  Red. 
to  Mississippi  River). 
North   Fish  Creek. — Cooke  County;  rises  about  3|  miles  east  of  Bulcher  in 
«  northern  part  of  county ;  flows  southeasterly  10  miles  to  its  junction  with 
South  Fish  Creek  to  form  Fish  Creek  (tributary  to  Red  River  and  thus  to 
the  ^lississippi)  6J  miles  east  of  Marysvllle.    Gainesville  topographic  map. 
North    Fork    of    Canadian    River. — Dallam    and    Sherman  counties;   enters 
Texas  near  northwestern  corner  between  Dallam  and  Sherman  counties; 
flows  easterly  15  miles  through  northern  part  of  Sherman   County  into 
Oklahoma  at  a  point  10  miles  west  of  Texhoma ;  unites  with  Canadian  River 
(tributary  to  Arkansas  River  and  thus  to  the  Mississippi)  in  eastern  part 
of  Oklahoma. 
North    Fork. — Lavaca   County ;    small    intermittent   stream    in    northwestern 
comer  of  county;   flows  southerly  6  miles  to  Its  junction  with  Lavaca 
River,  and  thus  to  Matagorda  Bay  and  Gulf  of  Mexico.     Flatonia  topo- 
graphic map. 
North  Fork. — Shackelford  County;  rises  8  miles  northwest  of  Albany;  flows 
southeasterly  12  miles  into  Hubbard  Creek   (tributary  to  Gonzales  Creek, 
thence  to  Clear  Fork  of  the  Brazos  and  thus  to  Brazos  River).     Albany 
topographic  map. 
North    Fork. — Williamson   and   Bell    counties;    rises   4^    miles   northeast   of 
Florence;   flows  northeasterly  6i  miles  Into  Salado  Creek    (tributary  to 
Lampasas  River  and  thus  to  Little  River).     Georgetown  topographic  map. 
North    Fork    of    Red    River. — Gray    and    Wheeler   counties;    rises    west    of 
Lefors  in  western  part  of  Gray  County ;  flows  southeasterly  CO  miles  to 
Texas-Oklahoma  boundary  line  about  4  miles  north  of  Texola  In  southeast- 
ern part  of  Wheeler  County,  then  southeasterly  120  miles  through  Oklahoma 
to  its  Junction  with  Prairie  Dog  Town  Fork  of  Red  River  to  form  Red  River 
(tributary  to  the  Mississippi)    about  2  miles  east  of  Doans,  Wilbarger 
County,  Tex. 
^'0RTH  Grape  C*reek. — Gillespie  and  Blanco  counties;  Hses  8  miles  northeast 
of  Fredericksburg   In   the   northeastern   part   of  Gillespie  County;   flows 
easterly    16   miles    through    that    county,    then    9    miles    throui^h    Blanco 
County  into  Pedernales  River  (tributary  to  the  Colorado)  4^  miles  north- 
west of  Johnson  City.     Fredericksburg  and  Blanco  topographic  maps. 
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lioBTH  Llano  Riveb. — SatCtn  siikI  KinUe  cDontiee;  riiies  in  the  west  ceotrtl 
part  of  Siittoa  County  at  appruxiaate  altUnde  of  2.300  feet  above  sea 
level ;  flows  lu  ao  easterly  directioa  25  miles  tluoagh  Sottoo  County,  theo 
15  miles  throoirh  Kimble  County  to  its  nnloo  witb  Soutii  Llano  River, 
forming  Llano  River  (tritMitary  to  tlie  Coloracio)  at  Jonction  in  the  centra! 
part  of  Kimble  C^mnty:  (iraina^  area.  808  square  miles.  Gaging  station 
near  Junction.    Fort  McKavett  topofcraphic  map.     {See  Llano  River.) 

NOBTR  MssQUTTE  Cbeek. — I>allas  County;  rises  about  1  mile  nortliwest  of 
New  Hope;  flows  southeasterly  10  miles  into  East  Fork  of  Triuity  River 
(tributary  to  Trinity  River*  3  miles  northeast  of  Haueht:^  store.  Dallas 
and  Barnes  Bridge  topograpbic  map. 

NOBTH  NoLAND  Cit»:K. — Bell  t\>unty :  ri>es  2  miles  south  of  prookhaven ;  flows 
southeasterly  10  miles  to  its  JunctitHi  with  South  Xolaod  Creek  forming 
Noland  Creek  (tributary  to  Leon,  Little,  and  Brasos  rivers)  3  miles  nortli- 
vrest  of  Belton.    Gatesville  topographic  map. 

KoBTH  Palitcy  Crs£K. — Krath  CiHinty ;  rises  3  miles  southeast  of  Wileyville  in 
northern  part  of  county ;  flou-s  easterly  18  miles  to  a  point  1  mile  west  of 
Bluflf  I>ale,  where  it  unites  with  S4»uth  Palux>-  Creek  to  form  Paloxy  Oeek 
(tributary  to  Brazos  River).    Stephenville  topograptiic  map. 

NoBTH  Palo  Pinto  (?rekk. — Palo  Pinto,  Stephens,  and  Eastland  counties ;  rises 
li  miles  south  of  Rancer,  in  northern  part  of  Eastland  County ;  flows  north- 
easterly 21  miles  to  its  junction  with  South  Palo  Pinto  Creek  to  form  Pah 
Pinto  Creek  (tributary  to  Braz«ks  River)  at  Mingus,  in  southwestern  iiart 
of  Palo  Pinto  Count>\  Eastland,  Breckenridge.  and  Palo  Pinto  topographi- 
cal maps. 

North  Prong.— ►Archer  County:  headwater  stream  of  West  Fork  of  Trinity 
River  (tributarj-  to  Trinity  RiVer),  south  of  Westfork,  in  southern  part  of 
the  county. 

North  Rocky  Creek. — Buniet  County;  ri>eN  3  miles  north  of  Suun^vlane,  in 
northeastern  part  of  county;  flows  easterly  10  miles  to  Its  junction  with 
South  Rock>'  Creek  to  form  R*»ck,v  Creek  (tributary  through  Lampasas  ami 
Little  rivers  to  the  Brazos).    Burnet  and  (Georgetown  topographic  maps. 

North  Sixphur  Ri\'kr, — Fannin,  Lamar,  Delta,  and  Hopkins  counties;  rises 
at>out  8  miles  south  of  Bonhaui,  in  southern  jwirt  of  Fannin  County;  flow.^ 
easterly  50  miles  to  its  unitui  with  South  Sulphur  River  to  form  Suphur 
River  (tributary  to  Reil  River  and  thus  to  the  Mississippi)  at  the  corner 
of  I^mar,  Delta,  and  Hopkins  counties.  4  miles  northeast  of  Sulphur  Bluff. 

North  Valley. — Schleicher  C<»unty :  an  intermittent  stream  In  the  southeastern 
part  of  the  county ;  connects  \^ith  ^liddle  Valley  at  Fort  McKavett.  formin? 
San  Saba  River  proi>er  (trilnitary  to  the  Colorado)  ;  length,  28  miles.  Fort 
McKavett  topographic  map. 

North  Wichita  Rn-Et—J^Iotley,  Dickens,  King,  Cottle,  Foard,  Knox,  and  Bay- 
lor counties ;  rises  in  southeastern  corner  of  Motley  C^unt.v,  takes  an  east- 
erly course  to  its  junction  with  South  Wichita  River  to  form  Wichita  River* 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  northwest  of  Seymour. 
In  northwestern  part  of  Baylor  County;  length,  75  miles;  head  stream 
known  locally  as  Buford  Creek, 

North  Wichita  Rn*ER,  North  Fork  of. — Dickens  County ;  rises  in  northeastern 
part;  small  headwater  stream  of  North  Wichita  River  (tributary  to  Wichita 
Itlver  and  thus  through  Red  River  to  the  Mississippi). 

KoRTH  Wichita  River,  South  Fork  of. — Dickens  County ;  rises  in  northeasteni 
imrt ;  small  headwater  stream  of  North  Wichita  River  (tributary  to  Wichita 
Itlver,  which  discharges  iatu  Missisijippi  River  through  the  Red). 
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KofiTH  Wlllow  Cbeek. — ^TJaiio  Ct»unt.v;  an  intermittent  trlbuUiry  through  Sau 
Fernando  Creek  to  Llano  River  and  thus  to  the  Colorado,  In  the  northwest- 
em  part  of  the  county ;  length,  5  miles.  Llano  topographic  map. 
NrxcEs  RivBa. — Rises  5  miles  southeast  of  Rock  Springs,  In  central  part  of  Ed- 
wards County,  at  approximate  altitude  of  2,400  feet  above  sea  level ;  flows 
aautherly  40  miles  through  Eklwards  County  and  40  miles  through  Uvalde 
County,  then  southeasterly  32  miles  through  Zavalla  County,  35  miles 
through  Dimmitt  County  and  50  miles  through  La  Salle  County ;  in  the 
southeastern  corner  of  La  Salle  County  the  stream  bends  toward  tlie  north- 
east and  continues  in  that  direction  38  miles  through  ^IcMullen  County, 
then  again  trends  to  the  southeast  In  Live  Oak  County,  which  course  it 
continues  to  its  mouth,  flowing  40  miles  through  Live  County.  8  miles  along 
the  boundary  of  Live  Oak  and  San  Patricio  counties,  then  32  ndles  alone: 
the  boundary  ^f  Nueces  and  San  Patricio  counties  and  enters  Corpus 
Chrlsti  Bay  (thence  to  the  Gulf  of  Mexico).  The  stream  forks  into  the 
£Iast  and  West  Nueces  al>ove  the  west  c*entral  part  of  Uvalde  County ;  total 
length,  315  miles;  area  of  drainage  basin,  16,800  square  miles.  Principal 
tributary',  Frio  River.  Most  of  the  other  tributaries  are  short  and  unim- 
portant 

The  Nueces  Is  not  large  as  streams  are  rated  In  a  humid  country,  but 
traversing  a  semlarld  region,  it  Is  of  the  greatest  economic  importance, 
the  drainage  area  lying  almost  wholly  upon  the  Gulf  Coastal  Plain.  After 
leaving  the  mountains  of  Edwards  Plateau  at  a  point  near  Uvalde,  the  flow 
varies  on  account  of  seepage  losses.  The  stream  is  formed  by  springs  in 
the  Edwards  Plateau  north  of  tlie  Balcones  escarpment  and  a  constant  fl(»w 
is  maintained  until  it  reaches  the  foot  of  the  Edwards  Plateau,  where  the 
faulting  zone  intercepts  the  flow  and  It  enters  the  porous  formations  below 
the  surface.  The  underflow  reaches  the  surface  at  points  down  stream 
where  the  gravel  has  been  washetl  from  the  solid  rock  bottom  and  the  flow 
is  materially  increased  thereby. 

The  annual  rainfall  In  the  drainage  varies  from  15  inches  In  the  plains 
country  to  40  inches  in  the  mountainous  portion  of  the  catchment. 

Distributed  along  the  river  from  source  to  mouth  are  a  number  of  dams 
which  furnish  water  for  irrigation  and  municipal  purposes.  Artesian  water 
exists  in  the  Coastal  Plain  drainage  and  lands  are  being  irrigated  thereby. 
Gaging  stations  at  Cinonla.  Three  Rivers,  and  Calallen.  Rock  Springs. 
Nueces,  Brackett,  and  Uvalde  topogriii)hlc  maps.  See  Second  Reix»rt  of 
Texas  Board  of  Water  Engineers  for  list  of  certified  filings  of  appropria- 
tions for  use  of  water. 
Oak  Branch. — Bell  County;  a  small  intermittent  stream  flowing  easterly  3 
miles  into  Cowhouse  Creek  ( tributary*  through  I.eon  River  to  Little  aiul 
Brazos  rivers)  near  Brookhaven.  Gatesville  toix>graphic  map. 
Oak  Cbeek. — Coke.  Nolan  and  Runnels  counties:  rises  10  miles  west  of  Dora 
in  the  southeastern  part  of  Nolan  County;  flows  southeasterly  10  miles 
through  Nolan  County,  4  miles  through  Coke  County,  thence  23  miles 
through  Runnels  County  to  its  Junction  with  Colorado  River,  3  miles  south' 
of  Maverick  in  the  western  part  of  Runnels  County.  Sweetwater  and 
Hayrick  topographic  maps. 
Oak  Cbeek. — Donley  and  Hall  counties;  rises  in  southern  part  of  Donley, 
County;  flows  southerly  al)Out  0  miles,  sinks  In  the  Sand  Hills  in  Hall 
County,  about  10  miles  s<»uthwest  of  Memphis;  Its  drainage  probably  ex* 
tends  5  or  6  miles  on  to  Morgan  Creek  (tributary  through  Indian  Creek  to 
Prarie  Dog  Town  Fork  of  Red  River  and  thus  tlirough  Red  River  to  the 
Mississippi). 
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■»  — '  »."!  L.I  "T  7*  -'    dTiOL 

:;  r:     f  -j:^    *  ::—     -f.  -r*  1.  •-  •  -  :  -     >-_*-*-?      *  r;r.»-^«e  with   LJano 
fci  t^    -r.  ■  r  J  —  -    ~^r^  ,    •  n  •        c»*-i.:  :f  i_*  *«.^    f  Uaan.    Ltano  topo- 

•  •Arir=_-L  •  ^zxs- — F  .n*-<  ^  *vz —    --^•*  '^  -r^***  ■«•  itti^.-??:  "f  BiraK  in  eB:?«em 

rarr     f      -.   —     1    --^  -.  .-'-::>-j ----'*  7.:--  ^-    7^ 'i-:^  r4rfc -f  SAn  Gabriel 
?::  -^r      '^ '--   ^   -.     ^^     ..    -^;    ?_    -r    -.»*':. -^   -■    I^-->  Riw  aikl    tbe 

•  r%i  **3£iX  — r    --— *  j_:..    -  :.ia  --*  -»  i^-..^-  r-:*?-'  jz.  '2af  -«•  »r:iT(vst«ii  part  of 

Fa:--:"*   ''    -t    ---.r   7^..'  c_:  -   :!  "*   tt--^--— —   Z   e_:  t   "^roarfi   Fayette 
-r-v.  -s^n  -:  -_    -*  -:-  ■-  _t    -  i^li.-*-  •*  'i^T  '     iV.  Ji  Creek  (trfbotary 
'v  S;-  -i    .;**  EI:'-'   .     Fj-  t  l  •  '-•cm-i-''  =dr- 
*iELi  *;2iiX- — A'^'.  --i  •;.  11-7:  -:!_   _  *rr»**i—   Ji  =>  r-"*«ftf*rrr3  p«rt  of  comtty 

C'K.M  I^-.K£  >"i:c?. — H:!---  •"  -zt:  —  *-i«fr  r*'r-'^i-fi.<-'m  i^t-rt  of  county,  5l 
rr.:.-^-  ly  -  -  v-t  •  f  2-!  •  --?  _-  HI:  -*  -*.  K  *  Brtn.  h  .  -rP^JitMrj  to  Gulf 
of  Mei  ^  -h-- -r':i  ■'-'•-J  •>»»  i-  E^^  F- -t  >:*^  Ja-i^TO  Rirer.  and  San 
J,:   ::'. .  T.'  '  T,  -*  I  '-i     r-'  -'*'-:  Ti-w-:  Trrr>5  ^He  loe?  and  about 

*'  1/ :, J.T  *  'u-iK . — ?:* :  -  r  ■  >  <;.  "I-  -7  :  «:^  - "  ir :-rt^ : :'^r  r  rrl*-  - tary  t^  East  Xueces 
!*.  -r  ' '  *-'  ^  •..  >.':*-*-<  Ri'rr  .  i  '•  ":  .'.  :_i  •>*  Ti-.-r-\  •  f  Vance  in  tbe  eastern 
lart  <*t  iLe  -om-t:  f.-  "r^  *a  "-l--;^^-*-r!T  7  :.  '-s.     >r"«?**e5  t«»fw>irraphic  map. 

^»'o  hz  Aoi-.^ — Kr..-:,*-s  Co  .^-y :  ^  ::iL-*.-^  tf  H->ra  in  the  ^.i:tb»*m  part  of  the 
"  .:.':  :  f!' V  •!  :r.-#j  >\ri  An'  i::*>  Ri^er  £:--i  :*  ;<  :••  th*«  Ourftlahipe. 

'^•K'/ ffr,\fA  It: A  v. — In  :/*: T  C  "1*7:  r:^*rs  la  e  <-m  rvirt:  fi*'ws  northeasterly 
.'  I/..]*-**  ir.o  J«^-^  Arro:-o  <*r:*:"*arT  to  S,  -t  Fork  of  R^!  Rlrer,  thence  to 
IT;  »  Jh^'j:  T--  n  F.  rk  of  the  R^'L  tr..!  ti:u<  tl:mj!i  Rt'tl  River  to   the 

o;  i>   Uj'.  t,R, — Bijr'.*'-Mi   Connty;  sir i  11  5-r'\  m   iii   ?«»»itbpa«Tem  part  of  coonty 

yAuUi'Z  liraz'  s  Mr^r  2*  n.^^e^^  *^i<t  '^f  <'.rT.    «;ay  Hi!!  ti'iN«sTaiihic  map. 
i»'f)  H'>KK. — ^';i.ii:,>.*-r«  C^^-'ir.^y:  vnn-r  An:!*.i:;ic:  a  lithU  stream  connected  \rlth 

Tilnfty  Klv^r;  fonu^r  channel  of  Trinity  River. 
tun  Jii'.KK. — Kiiox  Counry:  ri^s  eiist  of  Tni<<.-»»tt  in  n«trtiiem  part  of  county; 

fjov  s  -/*iif!jKf*t<*rly  aJ^uit  12  mill's  into  South  Wi<  liita  River  (tributary  to 

\\  l''})It;i   Hlv.r.  urul  tJms  tlirouirh  Re<l  River  to  the  Mississippi)   in  north- 

<*ji-t*Tn  \*i\rx  fff  rouTiT}'. 
<M  ri  ItivKK. — HnrrlH  (V»unty:  in  sontbea^t^m  i»t.rt  of  county  near  Lynchburg; 

iiti  Jiriri  of  litiffalo  Rnyou  ;  about  4  miles  lonir,  and  one-half  mile  wide  in 

plfo<«.     RnniHt  Ray.  toprijrraphic  map. 
Of  j>  liiMM.     Vi'forin  County;  12  niil^s  south  of  the  town  of  Victoria  in  south- 

*'vu  pnrf  of  <ounly;  former  channel  of  Onadalupe  River. 
Oi»VN   ('un.K.     SJr»rM'\viill    C*ounty;    a    small   Intermittent   stream   In   southern 

f.Mii  of  roiiiijy ;  flows  north*»rly  Into  iHrnble  Mountain  Fork  of  Brazos  River 

(lilhiitnry  to  tlu*  Rrazos)   northwest  of  Pastura.     Roby  topographic  map. 
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OuvE  Branch. — Barnet  County;  small  stream  flowing  northerly  4  miles  iuio 
South  Rocky  Creek  (tributary  to  Rocky  Creek,  thence  through  Lampasas 
and  Little  rivers  to  the  Brazos)  in  the  northeastern  pait  of  the  county. 
Burnet  topographic  map. 
Olivers  Cbeek. — Wise  and  Denton  counties;  rises  about  3  miles  southeast  of 
Decatur  in  Wise  County ;  flows  southeasterly  18  miles  into  Denton  Creek 
(tributary  to  the  Elm  Fork  of  Trinity  River,  thence  to  the  Trinity)  about 
2  miles  northeast  of  Justin  in  Denton  County. 
Olive  Fork  of  South  Pease  River. — Motley  County ;  rises  about  8  miles  south 
of  Lyman  in  the  southwestern  comer  of  county ;  flows  easterly  11  miles  to 
its   Junction  \*ith  Walnut  Creek  to  form   South  Pease  River    (tributary 
through  Middle  Pease  to  Pease  River  and  thus  through  Red  River  to  the 
Mississippi)  about  4  miles  southeast  of  Roaring  Springs. 
Olmos  CRfeEK. — Bexar  County ;  an  intermittent  branch  of  San  Antonio  River 
north  of  the  City  of  San  Antonio;  rises  in  the  north  central  part  of  the 
county ;  flows  southerly  12  miles  to  its  confluence  with  San  Antonio  River 
(tributary   to   Guadalupe   River)    near  the   northern   city   limits  of  San 
Antonio.     San  Antonio  topographic  map. 
Olmos    Creek. — Duval,   Jim    Wells,   Brooks,    Willacy,   and   Kleberg  counties; 
rises  in  the  western  part  of  Duval  County  (upper  part  of  stream  in  this 
county  known  locally  as  Poquita  Creek) ;  flows  southeastward  43  miles 
through   Duval  County,  5  miles   through   the   southwestern  part  of  Jim 
Wells  CJounty,  10  miles  through  northeastern  part  of  Brooks  County,  then 
northeastward  10  miles  through  the  northwestern  part  of  Willacy  County, 
thence  5  miles  through  the  southern  part  of  Kleberg  County  into  Bafflns 
Bay,  an  arm  of  the  Gulf  of  Mexico. 
Olmos  Creek. — Karnes  0)unty;  small  tributary  through  Escondido  Creek  to 
San  Antonio  River  and  thus  to  the  Guadalupe ;  flows  through  southern  part 
of  county. 
Olmos  Creek. — Uvalde  and  Za valla  counties;  small  intermittent  stream  unit- 
ing with  Gato  Creek  (tributary  to  the  Nueces  through  Chapparosa,  Turkey, 
and    Elm   creeks),   in   the  northwestern   part   of  Zavalla   CJounty;   flows 
southerly;  length,  10  miles.     Brackett  topographic  map. 
Onion   Branch. — Parker  County;   an  easterly   flowing  stream  4  miles  long 
joining  Kickapoo  Creek  (tributary  to  Brazos  River)  west  of  Buckner  in 
southwestern  part  of  county.    Weatherford  topographic  map. 
Onion  Creek. — Archer  County ;  rises  about  7  miles  southeast  of  Archer  City  in 
southern  part  of  the  county ;  flows  northerly  11|  miles  into  Little  Wichita 
River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about  7 J  miles 
northeast  of  Archer  City. 

Hays-Blanco  county  line  In  the  southeastern  part  of  Blanco  County ;  flows 
Onion  Csekk. — ^Blanco,  Hays,  and  Travis  counties;  rises  about  1  mile  west  of 
southeasterly  37  miles  through  the  northern  part  of  Hays  County,  then 
22  miles  through  the  southern  part  of  Travis  County  Into  Colorado  River, 
about  li  miles  north  of  Garfield.    Blanco  and  Austin  topographic  maps. 
Onion  Creek. — Coryell  County ;  a  stream  flowing  southwesterly  to  a  point  near 
Eagle  Springs  in  eastern  part  of  county,  where  it  joins  Station  Creek 
(tributary  to  Leon  River  and  thus  through  Little  River  to  the  Brazos)  ; 
length,  4  miles.    Temple  topographic  map. 
Onion  Creek. — EUls  County;   rises  south  of  Waxahachle  In  central  part  of 
Ellis  County;  flows  southeasterly  In  Waxahachle  Creek  (tributary  through 
Pecan  Creek  to  Richland  Creek,  thence  to  Trinity  River)  In  southeastern 
part  of  county;  length,  18  miles. 
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P-.ia  joil  2ii-:;i:iaa    r^— Ca  ail.    ;ia-  -■  "ii-  Z 
«:*  tf  AjtHim  _:i  T  -iT-n  j-»rr  it  -i*^  -  aii:"7 

•'•p*i»— r-ii    '-.Try. — "V  .:_  :ar*'a   J!  •mur  '  n.^*^  1  nil**:*  «^c!l  rf  Cutb.  HOI ;  *>«r* 

^■«:iic  Z  XI— H^  i»*^i*r  B«a*"£  "^i'-r  i^'ie:  ±-v^  ^mtl»'w^^<eHj' 
r«  ten.  I.  .-  "nui. 

r*.«i:i*7  ia  >r-f-.*'^'^  c  L^^j*.  ■{••v*  =.ir-.j  v— *r-*f"-  4  C!:  #■*  t:^:.»  Trmity  Bay 
of  rh«*  ^HHiTy  ;  •^  T-k  >  r^t-x-^^r^A.-?   I-l  a.    -r*  t«*  Ic*  i;i»rrH*c  witli   Pri.-t* 

*.  .thrf^aatrara/'i  1^  Li-  -^  ::  r  cri:  az  li  ^  Iz'  *  O  rp^ss  ITirvi'i  Bay.  tfaeiKV  t> 

^>w»  OtBEX- — Pr*!«',>^  •"'  1"  *T  '  rl**-^  -c  "^  *.'.»m  <-^^  «-r  C  Ir;  tie  il'Hintsiiis  1- 
miW*!*  WrrtLT-^  ..f  >rn:r-r:  t^-^rs-  ^^-I'/.^^^z^'fij  S  B-Iltr>  i:.'-.  CU****  Creek 

arra  rfci*!^  233  p. 
fmtjt  Ckeek- — H«:-Wr^'!i  a*  i  ArtV?r*i  :s  c  ■i-':-*^:  rl^^s  sbMCi  1  mile  ««ist  o' 

fHKkd  IP  Fo5D, — ("Ay^"*  OrtiLty;  aN  it  4  :..r-*  Lor*h'\t^  i>f  Alaruo  Mills  In  »>rtli- 

f^-'^t*™  part  of  crianrjr;  fomiei  by  aa  o"*!  t-^^-ina-l  of  Sulphur  Rirvr  (tiiJ>^- 

U>ry  to  Bed  BIvpt  atW  thu*  to  tiie  MUsi^>iir»piK     Texarkana  t«»pi>«niphi'' 

map* 
fntjurr  PojfD. — Ca^n  T'oanty:  an  exiMnMon  ••f  P»>frWI  Creek  in  n«»rtbern  iwirt 

fvf  frailty,  abottt  3  milf-^•  northwen  of  I>>u?1asTiIle.     (See  Pi>wen  or  lick 

i'r*-Hc. )      lJiu\«*ft  t*^p<>srrar»hi<-  map. 
fniOMXF  Hlotgr. — Ca.««  roontr:  ahont  4  mile**  northwest  of  noaziasville  In 

tufrthprn  parr  of  rtrtinti  :  «Hitl»-t  of  OTi»rmp  Pon<L     tS*»v-  Powt-il  or  Li«"k 

f*r#*k. )     Lfmlen  an*!  New  B<»?tton  top*»^mpiiit*  maps. 
<^>Hf:^«    BtATfrH. — 1j(h>   Cotintr:    a    <imflTl    intenuittpnf    stream    flowinj:   north- 

(*nnt<n']y   Into   JW*ond    Yetnia    On-ek    ftrilnitarj    thn>u2!i    Yeeiia   Creek  to 

Urnz4m  Hirer)   in  tht*  norttiwestpm  part  of  ot^nnty.     Bastrop  topofrraphic 

map, 
Owi,  Cnrr.K.  ■  Fayette*   County:    ris^    In   northen^    part   of  county;    tribuUiry 

tfirouffh  KnMm  C-nH»k  to  Col«»ra(lo  River;  leufirth.  9  mil»«^. 
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Oxbow  Cbkbk. — Hall  County;  a  stream  5  iniles  lon^  flowing  northeasterly 
through  western  part  of  county  to  Little  Red  River  (tributary  to  Prairie 
I>os  Town  Fork  of  Red  River  and  thus  through  Red  River  to  the  Mis- 

SiSBllH[)l). 

Ox  ItoKE  Obeek. — ^Klng  County;  rises  in  northeastern  part  of  county;  flows 
southerly  7  miles  into  South  Wichita  River  (tributary  to  Wichita  River 
and  thus  through  Red  River  to  the  Mississippi)  about  one-lmlf  mile  west 
of  its  intersection  ^ith  the  east  lx>undary  of  county. 
Otstes  Batou. — Chanil)er8  County;';  a  tidal  stream  rising  in  the  east  central 
part    of   the  county;    flows   southeasterly   12   miles    into   East   Galveston 
Bay,  and  thus  to  Gulf  of  Mc3dco. 
Otsteb  Bayou. — Fort  Bend  County;  rises  5  miles  north  of  Richmond;  flows 
southeasterly  27  miles  into  Brazos  River  west  of  Duke ;  marshy  throughout 
Its  course. - 
Oyster  Creek. — Fort  Bend  and  Brazoria  counties;  rises  in  the  eastern  part 
of  Fort  Bend  Counts',  near  Sugarland;  flows  southerly  and  southeasterly 
12  miles  through  Fort  Bend  Count,v,  then  40  miles  through  Brazoria  County 
into  the  Gulf  of  Mexico  2  miles  east  of  Velasco. 
Oystkb  Ckebk. — Hunt  County;  rises  at>out  2  miles  southwest  of  Wolfe  City 
in   northern  part  of  county;   near  northern   boundary  of  county;   flows 
southerly  4  miles  into  South  Sulphur  River  (tributary  to  Sulphur  River, 
tbeooe  throng  Red  River  to  the  Mississippi). 
Pa  Cbeek. — King  County;  small  .stream  flowing  northwesterly  4  miles  through 
western  part  of  county  into  South  Wichita  River  (tributary  to  Wichita 
River  and  thus  through  Red  River  to  the  Mississippi). 
Paesta  Creek,  or  East  Arkansas  River. — Bee  County ;  rises  in  northern  part  of  \ 
county;  flows  southeasterly  about  20  miles,  passes  through  Beeville,  and 
joins  Aransas  River  (and  thus  to  Copano  Ba,v  and  Gulf  of  Mexico)  near 
SUdmore  in  soutlieru  part  of  county. 
Pace  Creek. — Kinney  County  ;^  a  small  intermittent  tributary  to  West  Nueces 
River   (tributary  to  the  Nueces)   in  northeastern  part  of  county;  flows 
southwesterly  3  milea    Brackett  topographic  map. 
Paint  CTrekk. — Brown,  Eastland,  and  Callahan  counties;  rises*  3  miles  west 
of  Sabanna;  flows  southeasterly  17  miles  into  Pecan  Bayou  (tributary  to 
the  Colorado)  at  Byrds  Store.    Coleman  topographic  map. 
Paint  Creek. — Bastrop  County;  a  small  intermittent  stream  flowing  north- 
westerly into  Third  Yegua  Oeek  (which  discharges  through  Yegua  Creek 
into  Brazos  River)  southeast  of  McDade.    Bastrop  topographic  map. 
Paint  Ckeek. — Young  County;  rises  near  Orth  in  northwestern  part  of  county; 

flows  southerly  6  miles  into  Brazos  River. 
Paint  CTbxbk. — Ha^eN  and  Stonewall  counties;  rises  in  northeastern  comer 
of  Stonewall  Ounty;  flows  eastward  31  miles  into  California  Creek  (trib- 
utary through  Clear  Fork  of  Brazos  River  to  the  Brazos)  in  the  south- 
eastern part  of  Hask^  County. 
Paisano   CJreek. — Brewster,   Presidio,    and   Pecos   counties;    an    intermittent 
stream  rising  near  Paisano  near  line  of  Presidio  and  Brewster  counties,  at 
an  approximate  altitude  of  5,200  feet  above  sea  level ;  flows  northensterly 
80  miles  into  Pecos  River  (tributary  to  Rio  Grande)  8  miles  west  of  Grand- 
ftills.    Alpine  topographic  map. 
PAjARrros  Creek. — ^Wilson  County ;  near  the  town  of  Floresville  in  the  central 
part  of  the  county ;  small  stream  flowing  into  San  Antonio  River  and  thus 
to  the  Guadalupe. 
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<5»'t*-/  y  To  rr,-  <^  *f  a  r*  *  -N  I*  4  I  !"«*s  cor*:  -a<t  » f  OftBjoa  ib  BandtH 
'V, ,  •-/,  wff*.r*r  >  *^r.'er<  rr.::r>  r^^r  T*  tt;  F-  k  of  R*-tl  Blvrr  itributnU 
•/,   Irwj    H;-.er  flrxl  t^^'*  ?#,  the  Mi-*i-<ir-: :  •  :  ilrr  chaufn?!,  eAiT3iii£  fl^W** 

I'a;>/  I'j.  ,o  ^VrX/:. — f'a.o  K:  o  *^*'  ::.*7;  f«,  rtLtrl  Lear  MIcgus  Laktf  Ib  soatfr 
v/<^f/rm  r^art  '/f  «^^^rty  by  oniffi  of  North  and  South  Palo  Pinto  cweteJ 
ft','  *  x%tfT\hi'W^€r\^  28  rnn^  Into  Brazos  River.  \\  mi!e<  southeast  of 
Urn'//,n  Ir,  -/.s-M.^-a-tr rn  j*art  of  county.    p£.lo  Picto  ti»r«>?raphic  map. 
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Palo  Rrno  Creek. — Jim  Wells  and  Kloberg  counties ;  rises  In  eastern  part  of 
Jim  Wells  County;  flows  southeasterly  15  miles  to  Its  junction  with  San 
Fernando  Creek   (and  thus  to  BafBns  Bay  and  Gulf  of  Mexico)   In  the 
northwestern  part  of  Kleberg  County. 
[*ALrxY  Creek. — Erath,  Hood,  and  Somervell  counties;  formed  1  mile  west 
of  Bluff  Dale  in  northern  part  of  Erath  County  by  union  of  North  and 
South  Paluxy  creeks;  flows  easterly  27  miles  into  Brazos  River  3  miles 
northeast  of  Glenrose  In  eastern  part  of  Somervell  County.     Stephenvllle 
and  Granbury  topographic  maps. 
Panther   Canyon. — Presidio  County;   rises   about  1  mile  north  of  Panther 
Sijring  4  miles  southwest  of  Ojo  Mexicano;  flows  southerly  6  miles  into 
Rio  Grande  12  miles  west  of  Lajitas.     Terlingua  topographic  map. 
Panther  Creek. — Bowie  County ;  rises  1  mile  northwest  of  Corley ;  flows  south- 
westerly 4i  miles  into  Anderson  Creek   (tributary  to  Sulphur  River  and 
thus  through  Red  River  to  the  Mississippi)    about  2  miles  southeast  of 
Carl>ondale.    New  Boston  topographic  map. 
Panther  Creek. — Briscoe  and  Hall  counties;  rises  in  eastern  part  of  Briscoe 
County ;   flows  southeasterly  5  miles  Into  Little  Red  River   (tributary  to 
Prairie  Dog  Town  Fork  of  Red  River  and  thus  through  Red  River  to  the 
Mississippi)  in  western  part  of  Hall  CJounty. 
Panther  Creoc. — Collingsworth  County;  a  stream  rising  in  eastern  part  of 
county   and  flowing  3  miles  into  Salt  Fork  of  Red  River   (tributary  to 
Prairie   Dog  Town  Fork  of  the  Red  and  thus  through  the  Red  to  the 
Mississippi). 
Panther  Creek. — Denton  County ;  small  stream  flowing  into  Little  Elm  Creek 
(tributary  to  Elm  Fork  of  the  Trinity,  thence  to  Trinity  River)   In  the 
eastern  part  of  county. 
1'anther  Creek. — Franklin  County;  rises  about  4  miles  southwest  of  Mount 
Vernon  In  central  part  of  county ;  flows  southeasterly  6i   miles  Into  Big 
Cypress  Creek   (tributary  to  Caddo  Lake  and  thus  through  Red  River  to 
the  Mississippi)  in  the  southeastern  part  of  the  county. 
Panther  Creek. — Karnes  County ;  rises  In  southern  part  of  county ;  flows  Into 
Escondido  Creek  and  thus  to  San  Antonio  River  (tributary  to  Guadalupe 
River).     Very  small. 
i*ANTHER  Creek. — ^Leon  County;   small  stream  flowing  into  Alligator  Creek 
(tributary  through  Buffalo  and  Upper  Keechi  creeks  to  Trinity  River)  2 
miles  north  of  Jewett 
Panther  Creek. — Mason  County;  a  stream  6  miles  long  flowing  through  the 
central  part  of  the  county  into  Llano  River  and  thus  to  the  CJolorado. 
Mason  topographic  map. 
Panther  Creek.— ^lontgomery  County;  small  stream  In  southern  part  of  the 
county;  flows  southeasterly  to  Its  junction  with  West  San  Jacinto  River, 
thence  to  San  Jacinto  River,  Galveston  Bay,  and  Gulf  of  Mexico. 
Panther  Creek. — Montague  County ;  rises  about  2i  miles  southeast  of  Nocona 
in  northern  part  of  county;  flows  northerly  14  miles  Into  Red  River  (tribu- 
tary to  the  Mississippi)  about  3  miles  west  of  Valley  School.     Montague 
topograpMc  map. 
I*a.\ther  Creek. — ^Palo  Pinto  County;  flows  southeasterly  6  miles  into  Palo 
Pinto  Creek   (tributary  to  Brazos  River)  2  miles  northwest  of  Gordon  In 
southwestern  part  of  county.    Palo  Pinto  topographic  map. 
n7»92*'--19— wsp  448 12 
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Panthee  Cbe£K. — Sau  Suba  and  IAado  ctmntie^;  u  MuaH  LDteru»iltettt  skrMn 
In  tbe  northwestern  part  of  Liano  Co«Btj;  flow»  Intc  Field  Creek  (an.! 
thus  throngh  San  Fernando  Creek  to  Llano  and  Colorado  rlTets)  north 
of  the  town  of  Field  Creek  in  the  sootbem  part  of  San  Saba  Cooaty; 
len^h,  4  milea    Llano  topographic  map. 

Papalote  Creek. — ^Bee  and  San  Patrido  counties ;  rises  west  of  Tyrant  in  tbe 
•  soutliem  part  of  Bee  Connty ;  fla^s  sontlieastward  S  miles  in  Bee  Comity, 
aoutlieastward  again  ^  miles  and  nortlieaatward  2  miles  in  San  Fatrido 
County,  then  northeastward  7  miles  in  Bee  Connty  to  its  junction  with 
Aransas  River  (thence  to  Gulf  of  ^Mexico  tlirough  Copuno  Bay)  near  the 
comer  common  to  Bee,  Refugio,  and  San  Patricio  coantlesv 

Parida  Creek. — Webb  Countj* ;  small  tributary  to  Salado  Creek  (thence  to  the 
Nueces)  In  the  northeastern  part  of  the  county. 

Pabilla  Cbeek. — Duval  County ;  rises  in  the  western  part  of  the  county ;  flows 
southeasterlj  17  miles  to  Its  junction  vrlth  Poqnita  Creek  (th€^ce  to  GuFf  or 
Mexico  through  Baffins  Bay)  6  miles  northeast  of  Realitos  In  the  south 
central  part  of  the  county. 

Pabtta  Creek. — Bexar  County;  rises  northeast  of  Elmendorf;  flows  thnia?h 
the  southeastern  part  of  the  co«nty  into  Calaveras  Creek  and  thus  to  San 
Antonio  River  (trttnitary  to  the  Goadahipe).  San  Antonio  top»»- 
graphic  map. 

Pabita  Creek. — Karnes  County ;  a  small  stream  flawing  throajzli  the  soirtlw*ru 
part  of  the  county ;  joins  Escondldo  Creek  (trflmtary  to  San  Antonio  Biver 
and  thiEs  to  the  Guadalupe). 

Parker  Creek. — Anderson  County ;  a  stream  flowing  southwesterly  9  miles  into 
Trinity  River  In  southwestern  part  of  the  county. 

Pabkee  Cbbek. — ^Donley  and  Hall  counties;  rises  in  southeastern  part  of 
Donley  County;  Hows  southeasterly  11  miles  into  Berkley  Creek  (tribatiry 
to  Prairie  Dog  Town  Fork  of  Red  River  and  thus  through  Red  River  t«> 
the  Mississippi)  atK>ut  4  miles  south  of  ISlemphis  in  noitliesi stern  part  oi 
Hall  County. 

Parks  Creek. — Gray  and  Donley  counties;  rises  in  southeastern  part  of  Gray 
County;  flows  southerly  9  miles  into  Whltelish  Creek  (tributary  to  Salt 
Fork  of  Red  River  and  thus  through  Prairie  Dog  Town  Fork  of  the  Be^l 
and  Red  rivers  to  Mississippi  River)  In  northeusteru  part  of  Doiiley 
County. 

Parker  Cbeek. — Marion  County ;  small  stream  about  9  miles  west  of  JefFersiin ; 
flows  Into  Big  CS'press  Bayou  (tributary  to  Caddo  I^kc  and  thus  thnw^h 
Red  River  to  the  Mississippi). 

Pakkebs  Cbeek. — Medina  County;  rises  in  the  northwestern  part  of  tli»* 
county;  flows  southerly  16  miles  into  Seco  Creek  (tributary  to  Nueces 
River  through  Hondo  Creek  and  Frio  River), 

Pabker  Creek. — Oldham  County*;  rises  9  miles  south  of  Cheyenoe;  flows 
norttierly  8  miles  to  its  junction  with  Canadian  River  (tributary  throiipl« 
Arkansas  River  to  the  Mississippi)  a  mile  southwest  of  Tascosa  in  nortb- 
eastern  part  of  county. 

Partridge  Creek. — Hamilton  CJountj';  an  intermittent  stream  in  western  part 
of  coimty,  flo\*ing  northeasterly  10  miles  to  a  point  8  ndles  south  of  th^ 
town  of  Hamilton,  where  It  enters  Cowhouse  Creek,  which  discharges  into 
Brazos  River  through  Le<m  and  Little  rivers.    Hamilton  topographic  mnp. 

Pastorex  Creek. — Austin  County;  a  stream  flowing  easterly  7  mites  into  West 
Fork  of  Mill  Creek  (tributary  to  Mill  Oeek  ami  thus  to  Brazos  River) 
west  of  Bellvine. 
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Paxbick  Cb£EK. — Parker  County;  rises  1  mile  west  of  Lambert  in  western 
part  of  county ;  flows  southerly  Into  Brazos  River  IJ  miles  south  of  Hlner. 
Weatherford  topographic  mapw 
Pateick   Bayou. — Harris  County;  rises  31  miles  southwest  of  San  Jacinto 
Battlefield  in  southeastern  part  of  county;  flows  northerly  2i  miles  Into 
Bnffalo  Bayou  and  thus  to  Gulf  of  Mexico;  partially  Intermittent     La- 
Porte  topographic  map. 
Patroox  Batou. — Shelby  and  Sabine  counties;  rises  about  3  miles  south  of 
NeuvlUe  in  Shelby  County- ;  flows  southeasterly  27  miles  into  Sabine  River 
In  eastern  part  of  Sabine  County,  5  miles  southeast  of  Isla. 
P.  D.   Cbeek. — Bastrop   County;   small   intermittent   stream;    joins  Colorado 
River  2  miles  north  of  Smithvllle  In  the  southeastern  part  of  the  connty ; 
length,  6  miles.    Bastrop  topographic  map. 
Pawpaw  Branch. — Grayson  County;  small  intermittent  tributary  to  Red  River 

north  of  Red  Branch.    Denison  topographic  map. 
Peach  Creek. — Bastrop,  Fayette,  and  Gonzales  counties;  rises  4  miles  north- 
east of  Delhi  In  the  southern  part  of  Bastrop  County;  flows  southerly  7 
miles   through  Bastrop  County,  S  miles  through  Fayette,   then  27   miles 
through  Gonzales  Connty  Into  Guadalupe  River  about  10  miles  southeast 
of  Gonzales.    Flatonla  topographic  map. 
Pe.\ch    Creek. — Brazos    County;    rises   near   TVelbum   in    southern    part    of 
County;    flows  eastely  12   miles  into  Xavasota   River    (tributary   to   tlie 
Brazos). 
Peach  Creek. — Caldwell  County;  an  Intermittent  stream  east  of  Lullng  In 
southern  part  of  connty;  flo\\ing  Into  Plum  Creek  (tributary  to  San  Mar- 
cos River  and  thus  to  Guadalupe  River).    San  IVlarcos  toiwgraphic  map. 
Peach  Creek,  Sandy  Fork.— Caldwell  and  Gonzales  counties;  rises  near  Delhi 
in  the  eastern  part  of  Caldwell  Ounty ;  flows  southerly  and  southeasterly 
14  miles  through  Caldwell  County,  then  18  miles  through  Gonzales  County 
into  Peach  Creek   (tributary  to  Guadalupe  River)    4  miles  southeast  of 
Possumtrot.    Flatonia  topographic  map. 
Peach  Creek. — Grimes  County;  small  stream  flowing  westerly  4  miles  Into 
Ben  Fort  Creek  (tributary  to  Xavasota  River  and  thus  to  the  Brazos)  In 
north  central  part  of  county. 
Peach  C?reek. — Robertson  C«iunty ;  rises  in  southwest  corner  of  county ;  flows 
southwestward  6  miles  into  Campbells  Creek    (tributary   through   Little 
Brazos   River  to  the  Brazos)   2  miles  west  of  Benchle^. 
Peach  CIJrkek. — San  Jacinto  County;  small  stream  in  southwestern  corner  of 
the  county;  flows  northeasterly  .5  miles  into  Winter  Creek   (tributary  to 
East  San  Jacinto  River,  San  Jacinto  River,  and  Gulf  of  Mexico). 
Peach  Creek. — Wharton  County ;  rises  in  the  north  central  part  of  the  county ; 
flows  southeasterly  17  miles  into  San  Bernard  River  and  thus  to  Gulf  of 
Mexico. 
J^each  Creek. — Walker,  San  .Tadnto,  Montgomery,  and  Harris  counties:  rises  in 
the  southeastern  part  of  Walker  County ;  flows  southerly  and  southeasterly 
2  miles,  forming  the  boundary  between  Walker  and  San  Jacinto  counties; 
17  miles  along  the  boundary  of  San  Jacinto  and  Montgomerj-  counties,  18 
nitles  throagb  Montgc»mery  Coiraty,  then  1  mile  through  Harris  County  Into 
East  San  Jacinto  River  (tributary  to  Galveston  Bay  and  Gulf  of  Mexico). 
^****B  RiTSR. — Swisher,  Briscoe.  Floyd,  Motley,  Cottle,  Hardeman,  Foard,  and 
Wilbtrg^  counties ;  rises  ab<nit  2  miles  north  of  Mliltfleld,  In  southeastern 
part  of  Swisher  County ;  flows  eastward  156  miles  into  Red  River  (tributary 
to  the  Mississippi)  5  miles  north  of  Oaklannion,  in. northern  part  of  Wil- 
*>flrffer  County ;  called  North  Pease  River  above  Its  confluence  with  Middle 
Pease  River,  in  northeastern  part  of  Cottle  County. 
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^31^:*^  -Jniffj*!  OZakaa  CooBtT, 
jl^Ih^  "X-wa!!  EtTwu  Owacy,  dMPS  1€ 

ji  Liif  T^r^s-  2*  ^.jc»*I  for  Bfnucipal 

--•.     •"     '^nua.   E-  Tii-v.joi  aod    San 

fUTiT   Ei7'-,c_ — tt»-t   F^  '-r  '7-'nn —   *.>—-•   i*^^  ^  sL!-*^  =i^»rA  f/i  Detroit,  ia 

-' iri-v^i^r-m  -a_^     -f   **  kz^  i  '1  n*  •ni-^-vu^i  -ftfc  3ii!***  i.?n?as  the  cnonrj 

PirA?7  E.-:t7,  x-irTH  Fr:^  'e — ?--*!  EL"-?  O  rn^' :  r!'^**^  ^'^•'it  9  nsite  oortb- 
*^^'  --.tf  r*r-r-  I.  :-  -.  '^'»>-:i  -:;.--    r    •  :_:"  .  1  -v-  -^  c* :.*;:L-Trr'^  4  ■ites  into 

TzfjL^  Bjit:t.  >*:-rTH  r:H3:  f — 7.  f*:  F.^-  -r  Z  11-7:  r^«<  .^•  ci  2j  oul«s  north- 
*^:*t  'ji  Ec.rT-»£:,  —    *tn-r-t:  rsiJ^    :*  ^  ii—  -  It?  ^^-tr-rlT  9  oules  into  Pecan 

Vti  ■:-  BiA5^  H. — C»«  i-*  Ci:iT^:  --^'I  li-^rTn-~«w:r  ^rr*?tta  fiovinf  timnsb 
**^"-^'v.^«--m  z«^'  "■'  ^  "'TT  — '■   '""-^J-  '??**?'c.  --  -^:'^  t>  Ela  F«irk  of  Trinitj 

.•.•^.i-Ti-r^.j  %  Eil'-x  i-i'?  M--:  r-  F- -^t^«»  F*..--r     trt' T-^iry  tiiroo^  Sooth 
E^/-r,  ;*>  :o  E-j«r'3  Ri-er  a--!  :^i:S  :o  ' :e  B-ii- 1^  .    Temple  and  Waco  topo- 

11/  .TT  <p«:'.o  B?^v?:cH. — ^Linrc^s  az!  Burr^  *^mr:'*>;  ris^s  Dorth  of  Banker 
H  il.  In  nrr:^^rn  r'srt  of  Biri**^  0-^-7:  f<-T^  r>?rtbpft-ter'^  Into  Dooiilswi 
^  rf-^  t'r 'h"'?,r7  *'r.ro':jh  <-':h^r  rr**-i  to  L'ziT-tt'sst^  Rlwr.  tben  throagh 
l^r-.e  lir^^T  in  '±^  Br-di:-    -  Lill-r^  <*:ciL    -^ft  cf  I-aL;ii*is;  len^tli,  8  mite^ 

Kt/  ix  Hp«r^o«i  Bti?fCH- — Ma-'Q  O'Tir-'y;  a  s:::^^  inTerminent  straun  In  the 
-/iT.':,«<i.-T^rn  fiart  of  ::.♦?  ^'rmrri  erzrtl*^  into  Marshall  Creek  and  Urns 
ff.rotjffh  <'V/.«i  Sivr-Iiii'-i  Crf^k  t*^  K!  k*  ry  Creek  *rriMtary  throng  the  LUuw 
to  f>tloni*]o  Rirer  •  ;  l<=^ri5rh*  3  c.l!*-?.     Mi'<*>n  aztl  Llano  Mpogmphic  maps. 

f'f/AX  Cekkk,— B^.l  Connry;  a  -tr^m  5o^:r^  ^>ntlw*a<terly  5  miles  to  Oena- 
\lV,f.  where  it  ^o^^rs  Biz  Elm  Creek  trributarr  to  Little  River  and  thus 
to  the  hmzfr-,)  in  eai^tem  i«rt  of  tli^  county.    Temple  topographic  map. 

r^AX  r'RfXK.— C^<^l:e  CoTinty :  ri^e«  abo-::t  a  niKe  northwest  of  Windsor  Sidin?;  • 
fUrxA  jK^TifhPflit^rly  0  ^iJle^*  into  Elm  Fork  «tf  Trinity  River  <  tributary  to 
ftie  Trinity)  abr^nt  3  rr.iU-s  •^juth  of  Gain*^:5ViI!e.    Gainesville  t<^[>ograp!iic 
map. 

rv/Ax  Ckekk. — IVnton  r'orinfy ;  ri«e5t  in  the  northeastern  part  of  county;  flows 
w.utherly  15  iniU-**  inro  Little  Elm  Creek  (tributary  to  Elm  Fork  of  Trinity 
Jtlv'-r,  thence  to  the  Trinity),  in  the  eastern  part  of  the  county. 

Vrrs"^  CwxK.— Eastland  ami  Stephens  counties;  rtses  In  northwestern  part  of 
EuMtlaml  C^iunty ;  flown  northeasterly  13  miles  into  BatUe  Creek  (tributary 
to  H4*nr  Cref'k  and  thn^^  through  Sandy,  Hubbard,  and  Gonzales  creeks  to 
Clear  Fork  of  T5razo«  an«l  Vrnztm  rivers)  2  miles  south  of  Mankins  Mill,  in 
rtiitiU\\t'ii*'n\  pnrt  of  St#i»henH  County.     Albany  tojKigraphic  map. 
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Pecan  or  Chambers  Creek. — Ellis  and  Xavarro  counties ;  formed  southwest  of 
the  town  of  Waxahachie,  in  southwestern  part  of  Ellis  County,  by  union  of 
North  and  South  Forks  of  Pecan  Creek ;  flows  southeasterly  55  miles  into 
Kiehland  Creek  (tributary  to  Trinity  River)  north  of  Winkler,  in  south- 
western part  of  Navarro  County. 
Pecan  Creek. — Fannin,  Hunt,  and  Delta  counties ;  rises  in  southeastern  part  of 
Fannin  County  near  southern  boundary;  flows  southeasterly  11  miles  into 
Middle  Fork  of  Sulphur  River  (tributary  through  South  Sulphur  River  to 
Sulphur  River,  and  thus  through  Red  River  to  the  Mississippi)  in  south- 
western part  of  Delta  CJounty  near  the  western  county  line. 
Pecan  Creek. — Hamilton  County;  rises  ft  miles  south  of  the  town  of  Ham- 
ilton, in   central  part  of  county;  flows  northeasterly  to  a  point  7  miles 
northeast  of  Hamilton,  where  it  enters  Leon  River   (tributary  to  Little 
River  and  thus  to  the  Brazos).    Hamilton  topographic  map. 
Pecan  Creek. — Hill  CJounty ;  rises  6  miles  southeast  of  Itasca,  in  northern  part 
of  the  county;  flows  southeasterly  into  Richland  Creek  (tributary  to  Trin- 
ity River),  in  eastern  part  of  county.     Cleburne  topographic  map. 
I^ECAN  Cbeek. — Gillespie  County;  rises  13' miles  northwest  of  Fredericksburg; 
flows  southeasterly  91  miles  into  Live  Oak  Creek  (tributary  to  Pedernales 
River)  ;  partially  intermittent.    Kerrvllle  and  Fredericksburg  topographic 
maps. 
Pecan  or  Chambers  Creek,  North  Fork. — Johnson  and  Ellis  counties;  rises 
In  the  town  of  Egan,  central  part  of  Johnson  County;  flows  southeasterly 
22  miles  to  its  confluence  with  the  South  Fork  of  Pecan  Creek,  forming 
Pecan  Creek  (tributary  to  Richland  Creek,  thence  to  the  Trinity)  in  the 
southwestern  part  of  Ellis  County.    (IJlebume  topographic  map. 
Pecan  or   Chambers   Creek,   Middle  Fork. — Johnson   County;    small   stream 
flowing  to  a  point  east  of  Stubblefleld,  in  the  eastern  part  of  county,  where 
it  joins  the  South  Fork  of  Pecan  Creek,  thence  to  Pecan  and  Richland 
creeks  and  Trinity  River.    Cleburne  topographic  map. 
Pecan  Cre3:k. — Llano  County ;  a  stream  6  miles  in  length  flowing  into  Colorado 

River  in  the  southeastern  part  of  the  county.    Burnet  topographic  map. 
Pecan  Creek. — Montague  County ;  rises  at  Nocona,  in  northern  part  of  county ; 
flows  northerly  10  miles  into  Red  River   (which  discharges  Into  the  Mis- 
sissippi)  about  2i  miles  northeast  of  Red  River  Station  Crossing.     Mon- 
tague topographic  map. 
Pecan  CJreek. — San  Saba  and  Llano  counties;   rises  4  miles  southwest  of 
CTierokee,  in  the  southern  part  of  San  Saba  County;  flows  southward  15 
miles  into  Llano  River  (tributary  to  the  Colorado)  a  mile  west  of  Llano,  in 
the  central  part  of  Llano  County.    Llano  topographic  map. 
Pecan  Cbxek, — Sutton  and  Kimble  counties;  a  small  stream  in  the  north- 
western part  of  Kimble  and  western  part  of  Sutton  counties ;  flows  through 
West  0>pperas  and  CJopperas  Creeks  to  North  Llano  River  and  thus  to  the 
Llano   (tributary  to  Colorado  River)  ;   length,  3  miles.     Fort  McKavett 
topographic  map. 
Pbcan  Ceeek, — Tom  Green  County;  rises  in  the  soHthem  part  of  the  county; 
flows  northwestward  21  miles  into  South  CJoncho  River  (tributary  to  the 
Concho  and  thus  to  Colorado  River)  9  miles  south  of  San  Angelo,  In  the 
Oentral  part  of  the  coimty.    San  Angelo  topographic  map. 
Pecax  Spring. — Coke  County;  small  intermittent  spring  in  upper  iwrtlon  of 
Red  Bank  Creek  drainage,  near  Coke-Tom  Green  county  line.     Hayrick 
topographic  map. 
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Peco^  RiTiz. — ^Rises  oo  ea!^u:m  slope  •£  Santa  Fe  lloontjiui  Range,  in  Mor& 
CoontT,  X.  Hex. ;  enters  tbe  State  oC  Texas  near  State  Line,  Loving  Coontf : 
meanders  in  a  general  s«>mbea«tnij  course  ipproxiittately  170  niiles 
throogti  a  namyir  anmrial  TaUejr  to  SkcflMd;  from  this  point  it  cootinQei 
in  a  soQtheasterlj  coarse  90  mile?  tlmMigti  a  deep  box  canyon  to  its  jux- 
tioD  witli  Rio  Grande  Iv  mile^  we^t  of  Cumstock,  Val  Verde  Coonty ;  prin 
cipal  tritMitaries  f  Intermittent  >  Toy^  and  Comanche  creAs  which  eDt«r 
in  tbe  State  of  Texa^.  and  I>e.awarv  Creek  jns^  north  of  New  Mexico-Texas 
State  line,  Gasinff  «atioc:<  at  Angeies.  1914-1918:  Barstow.  1914-1918; 
Grandfalts,  1915-1918:  near  M^iorhMid.  1900-1918:  near  Pecos.  1898-1907; 
near  Margueretta  flame  (1S9SK  190l>-]907;  West  Vaiiey  ditch  near  Peccb, 
1900-1900. 
This  stream  Is  tbe  principal  tribntair  of  the  lower  Rio  Grandt*. 
There  are  no  u-ater-pu%ivr  derelopoientb  along  the  stream  in  Texas,  bat 
considerable  water  i<  diverte*!  near  Pecna  ami  Grandfalls  for  IrrigatK*. 
See  Second  Ret^ort  of  Texas  Board  of  Water  Engineers  for  list  of  certified 
filings  for  appr«>priation  of  water. 

PEDEB:^AXi:s  RnmL — KimMe,  Oilie^pie,  Blanca  Hars^.  and  Trarls  counties;  rise^ 
5  miles  wes^t  of  Han^r  in  the  ^outhtaisteni  comer  of  Kimble  County ;  flows 
southerly  and  easterly  4  miles  thrtmgh  Kimble  County-,  4S  miles  through 
Gillespie  County.  38  miles  thn>ugh  Blanco  County.  2  miles  throujrti  Hny> 
Count>\  thence  14  luiles  tUruugli  Travi;>  County*  into  Colorado  Hiver  3 
miles  east  of  the  western  Travis  county  line:  drainage  area,  1,300  sqatn* 
miles ;  one  of  the  princip;\l  tributaries  to  Colorado  River.  Kerrvllle,  Fred- 
ericksburg, and  Blan<x>  topographic  maps. 

Pedriza  Creek. — Oldham  and  Hartley  counties;  an  intermittent  stream  risln? 
In  southern  part  of  Uaitley  Comity,  and  flowing  southeasterly  into  Caitii 
dian  River  (whioh  discharges  Into  the  MlssL<5slppl  through  Arkansas 
River)  8  miles  west  of  Cheyenne  In  northern  part  of  Oldham  County. 

Pen  Branch. — King  County ;  a  stream  flowing  easterly  13  miles  into  Croton 
Creek  (tributary  to  Brazos  River)  in  S4mthem  part  of  county. 

Pexa  Creek. — Dimmit  and  Zavalla  counties;  rises  In  northwestern  part  of 
Dimmit  Coimty;  flows  northely  20  miles  to  Its  Junction  with  Elm  Creek 
(tributary  to  Nuei^s  River)  In  southwestern  part  of  Zavalla  County. 

I*E.\DEi'ciA  Creek. — Dimmit  and  Zavalla  counties;  Intermittent  stream;  flow-? 
northward  14  miles  to  lt«s  junction  with  Comanche  Creek  (thence  to 
Nueces  River  through  Elm  Creek)  In  southwestern  part  of  Zavalla  County. 

Penn  Creek. — Nacogdoches  County;  small  stream  flowing  into  Beech  Creek 
(tributary  through  East  Shawnee  Creek  to  Angelina  River  and  thus  to 
the  Neches)  in  northern  part  of  county. 

Pepper  Creek. — Bell  County:  rises  near  the  village  of  Howard  In  northern 
part  of  county;  flows  southwesterly  8  miles  into  Leon  Ri\-er  (tributary  to 
Little  River  and  thus  to  the  Brazos)  21  miles  east  of  Belton.  Temple  toiH> 
graphic  map. 

Peppercamp  Oeek. — Fannin  (TJounty;  small  tributary  to  Red  River  (which  ife* 
charges  into  the  Mississippi)   in  northwestern  part  of  county. 

Perdipo  CJreek. — Goliad  County;  rises  In  the  northeastern  part  of  the  cotrntir: 
flows  easterly  15  miles  into  Coleto  Creek  and  thus  to  Guadaltipe  River. 

Perdiz  Creek. — Presidio  County;  an  Intennlttent  stream  flowing  southeasterly 
16  miles  through  central  part  of  the  coimty  to  Its  confluence  with  Alamita 
Creek  (tributary  to  Rio  Grande)  6  miles  north  of  Alamito.  Marfn  topo- 
graphic map. 
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Pebsimuon  Creek. — ^Terrell  County ;  rises  in  sou tli western  part,  2  miles  soutli- 

•   east  of  McClain  Rancli;  flows  southeasterly  7i  miles  into  Indian  Creek, 

tributary  to  Rio  Grande;  intermittent.    Drj'den  Crossing  topographic  map. 

Vbte  Cbeek. — Stephens  County;  small  stream  flowing  northerly  3  miles  into 

Clear  Fork  of  Brazos  River  (tributary  to  Brazos  River)  2  miles  southwest 

of  £liasville  in  noi*them  part  of  county.    Breckenridge  topographic  map. 

Peter   Creek.^ — ^Burnet  County;  a  stream  6  miles  long  flowing  through  the 

'  nortbern  part  of  Hoover  Valley  in  the  southwestern  part  of  the  county 

Into  Colorado  River;    Burnet  topographic  map. 

Petes  Cbeek. — Crosby  County;  rises  near  Crosby-Dickens  county  line,  directly 

east  of  Emma;  flows  southerly  7  miles  into  White  River  (tributary  to 

Salt  Fork  of  the  Brazos  and  thus  to  Brazos  River). 

Pbtbified  Canyon. — Donley  County ;  northeastern  part ;  a  stream  8  miles  loii^ 

flowing  Into  Wliiteflsh  Creek  (tributary  through  Salt  Fork  of  Red  River 

to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  to  the  Mississippi). 

Pkttts   Cseek. — Fayette  CJounty;  joins  Colorado  River  in   the  southeastern 

part  of  the  county ;  length,  4  miles. 
PEViXEB  Cbeek. — Stephens  and  Young  counties;  rises  near  Ivan;  flows  north- 
erly   6   miles   Into    CJlear   Fork   of    Brazos   River    (tributary    to    Brazos 
River)  3  miles  northeast  of  Eliasvflle  in  southern  part  of  Young  County. 
Breckenridge  topographic  map. 
Pew  Bbanch. — Coryell  County;  a  stream  flowing  southeasterly  9  miles  into 
Leon  River   (tributary  to  Little  River  and  thus  to  the  Brazos)   4  miles 
east  of  Leon  Junction  in  eastern  part  of  county.     Gatesville  topographic 
map. 
Pewteb  Fist  Cbeek. — Grayson  CJouuty;  flows  southeasterly  6  miles  into  East 
Fork  of  Trinity  River  (tributary  to  Trinity  River)   in  southern  part  of 
county. 
Phantom  Lake. — Jeff  Davis  County ;  4  miles  southwest  of  Toyahvale  near  line 
of  Jeff  Davis  and  Reeves  counties;  outlet,  Toyah  Creek  which  discharges 
into  Pecos  River   (tributary  to  Rio  Grande) ;  smalL     Fort  Davis  topo- 
graphic map. 
Phillips  Mabsh. — Bowie  County;  about  6  miles  north  of  Oakgrove  in  north- 
western  part  of  county;    an   expansion   of   East   Prong   of   Mill   Creek 
(tributary  to  Mill  Creek  and  thus  through  Red  River  to  tlie  Mississippi) 
at  its  moutlL 
i^CKET   Spbino  Bbanch. — Camp   CJounty;   rises  about  4   miles  northwest   of 
I^ttsburg;  flows  northerly  5  miles  into  Big  (Cypress  Creek  (tributary  to 
C^addo  Lake  and  thus  through  Red  River  to  the  Mississippi). 
Picoso  Cbeek. — Maverick  and  Zavalla  counties;  rises  in  eastern  part  of  Maver- 
ick County;  flows  eastward  22  miles  to  Its  junction   with  Elm  CreeK; 
(tributary  to  Nueces  River)    near  Oometa  in  the  southwestern  part  of 
Zavaila  (Jounty. 
Piedra   Pinta    Cbxek, — ^Kinney   CJountj';    rises   6   miles   northwest   of   Pinto 

Mountain ;  flows  southwesterly  32  miles  into  Rio  Grande  at  Dixie. 
PiLAKcnxos  CJbkek. — Dimmit  County;  Intermittent  tributary  to  San  Roque 
Creek  (thence  to  the  Nueces)  in  southeastern  part  of  the  county;  flows 
northward  10  miles. 
Pilgrim  C!reek. — ^Armstrong  and  Briscoe  counties;  rises  in  southern  part  of 
Armstrong  County;  flows  southwesterly  4  miles  into  Prairie  Dog  Town 
Fork  of  Red  River  (tributary  to  Red  River,  and  thus  to  the  Mississippi) 
in  northern  part  of  Briscoe  County. 
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i*r-rT--rr    ..-   1    T-'-^.      !  —^   -  i'-^*-!i^r«r7   J  iLIt^    .zt     Cypress    Creek 

rrA  :  ^T  --   >:*"-^  Trrri-    ii-  i  -=  t_   -^iJi  Tjinnr-?  Rlt^t,  GalTcstcn  Bay. 

F'^ct;  Si  •  .•  v"i  T'T-:  "^jTiw — L-i.r^r  i::-^  X:»f  31-"-''  -rirtiip*:  rises  aboot  4 
X  ^  2»  .-'T  ■■  r  -^  "  ^t  3^  — -*-i>-"-»T.  5*^  jf  T^Tfctr  OovBtT ;  flovs 
ii  r- •. -v -■-^  r>   :  - '-^    .,-•   A--.   3>  -fr     -r-2)*:':xrr  ;■•  lijf  Mis^issipfxi )    near 

F*^x  •-•'^'rx — 1-  «..  *  '  iz^T  T--*"^  -_  :l- --  .•  r-i  ■;  Br  •  i-'  :i :  Cotr^  ri*-»rTb- 
ir.'>c  rr  ::5  ih^l-^  ::-'  2.-!  3i-^     irinirr  r."  '^  It^i'ssfpfii »   near  Uie 

I**TCT  •"^.  TX  — *    •  •:     ^    '  T  7^     ;   <•  ^--j  ^  ^  r  *—«  "•  «7:c  f»  "»~ri  ^  "I'^^-aLSterlv   into 
TrL::.':x  R   -r  Ji  -j>c-n  -:* -^  .::  .- .n-r- 
:i  v>?r  0--  ""      :*-■     -••  -  <  ^  .:'-»-i<r  --  f  i.    -■*  ^"  Fif^-ai  Baj-^a  iiribatary 

P:?cx  OiiTTT- — T•v^^  •"  ..r^T:  -^r  a  '  >r-«-a:n    3  -••fiiff^  ?«trt  *f  eoamx  flooring 

'*  -:  ^  r.    S  -     >  —  \  -^'  *   .=  -^  -^  -'!:-  -^'^  ?--•'   rl  --r  --  "!>?  Mi<si^«4prJ>. 
Ftxi  t."is2:x. — V.  >.!  O   :-::■  :  r.^r**<  i>  it  .c^r-Jra -'  a->  cftst  cf  QvitiBUt;  flows 

Ji.  7  :--■    . 
r:>K  \.\KjL — E-.Tr>r  O  u-tr:  a  ^^*   '   -^i"?  -  ^r^a*^  ^  tz  «>M  ctennd  of  Red 

River    t^^::5:     ^i5» '*^ri»^   trr:    t25tf    iM>s.^iTr:»    aN:ct   7   aOes   west    of 
IU'Vx  Iti   *    ^'■>:*^'-'-*    :*;  "   vf  v*  *T';-, 

PiTE  L^SJL — Cji-<*  r  ■:;u\  :  j  •  ::  •?  :.  -^  - -^j^  ^f  X'ar-Q  3IIl!s  in  Dcrtbeftstem 
l^LTt  vf  i^-'inrj:  f*  rci-e*!  *t  ia  .  '  .;i  =-•?{  -^f  S.:'fc:ar  RItw  whidi  di»- 
ciiar«>?^  Izi'o  >!:>>:<<:' t:  K  ^\•^  t^r  'c^  Rf!  Kivvj-.  Texartana  and  Atlanta 
tt»f>xjrtiph: ."  r^  T-s. 

Pi^TE  ti'TiTT. — Hrirrls  0'  --"y:  >r.'d  I  'r'rrrr_::'rr:  <-r>?aa  rising  1}  mOes  w«s?t 
of  Park  P:a-.v  :in*!  *!■  w.r.^  t^yCt^r'T  :;i  -  :>«  :-:•>  Siinac3  Bayoa  (tributary 
to  Buffalo  Bayon  a- ■!  G'z\f  of  >[rx:  ■*.»  P.  rt  PI*  j^  t' po^crapUe  map. 

PiXE  Fi*K  tl'ppfia  Sax  Bexxab^  Rr^^Es-. — Au<r:2  'VurrTr:  rises  in  we»t€T-n 
part;  flow«  ^•>u:^^-a<:er:y  4  ni::^-<  :!::.>  S^ux  E^-rrdirU  Rlwr,  tbence  to  Gulf 
of  Mexico. 

I'l^fLT  Creek. — An -tic  County;  nse<  5  :.  :>s  r.- r:h  if  B<!.v:Ke;  flows  sooth- 
er stfr'y  14  iiiKes  imo  Braz*,**  River. 

PfXET  Ceeek. — Bfiirftrop  C'^^'^nty;  ri<e<  2  m::^  ^^n:h  of  MoDtnle  in  the  Dortb^n 
r»art  of  tJie  cmnty ;  flrt-xs  sftuth westerly  14  miles  through  the  north  central 
tiart  of  the  couniy  into  Culora«!o  River  at  Bastrop.  Bastrop  topographic 
map, 

Vi\Kr  Ciff:»-K,  - Ho'j-ton,  Triii^y.  P#.]k,  and  Tyler  r..^nt:e<:  ri<es  in  eastern  i«rt 
of  UoHHtoii  County;  flows  s*»»iThf-a-ierly  57  miles  into  Xeches  River  near 
th"  vifTftHT  *fi  Polk  awl  Tyler  couiiiies. 
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PiNEY    Creek. — Bastrop   County;   in   tlie   central   part   of  the  county;   small 
stream   flowing  into   Sandy  Creek,  and  thus  through   Walrut  Creek   to 
Colorado  River;  length,  4  miles.    Bastrop  and  Flatonla  topographic  maps. 
PiNET  Li-\KE. —  (McFafland  Lake) ;  Bowie  County;  about  4  miles  southeast  of 
Mauil   in  southern  part  of  county;  formerly  a  channel  of  Sulphur  River 
(tributary  through  Red  River  to  the  Mississippi).     New  Boston   topo- 
graphic map. 
Pine  Oak  CKEEK.—Navarro  County;  Joins  Richland  Creek  (tributary  to  Trinity 
River)  southwest  of  the  town  of  Richland  in  southwestern  part  of  county. 
Pits  OAK  Cbeek. — Caldwell  County ;  small  intermittent  stream ;  joins  West  Fork 
of  Plum  Creek   (tributary  to  Plum  Creek,  and  thus  through  San  Marcos 
River  to  the  Guadalupe)  1  mile  east  of  Joliet     San  Marcos  topographic 
map. 
PiNOAK  Ckeek. — Colorado  and  Wharton  counties ;  rises  in  the  southern  part  of 
Colorado    County;    flows    southeasterly    through   Colorado    County,    then 
southerly  through  Wharton  County  to  Its  junction  with  Sandy  Creek  (tribu- 
tary to  Navidad  River,  then  to  Lavaca  River,  and  thus  to  Matagorda  Bay 
and  Gulf  of  Mexico)   in  western  part  of  Wharton  County  about  5  miles 
^est  of  Hahn. 
PiNOAK   Cbeek. — Robertson  County;  rises  about  3  miles  south  of  Franklin; 
flows  southwesterly  13  miles  into  Little  Brazos  River  (tributary  to  Brazos 
River)  3i  miles  south  of  Hearne. 
PiNOAK  Creek. — Fayette  County;  rises  4  miles  northeast  of  Flatonla;  flows 
northeasterly  10  miles  into  Buckner  Creek  (tributary  to  Colorado  River) 
3  miles  northeast  of  Muldoon.    Flatonla  topographic  map. 
PixoAK  Creek. — Fayette  County;  small   Intermittent  stream;   rises  northeast 
of  Waelder;  flows  through  southwestern  part  of  county  to  its  junction 
with  Peach  Creek  (tributary  to  Guadalupe  River).    Flatonla  topographic 
map. 
PiNOAK  Cbeek. — Fayette  County;  small  intermittent  stream;  rises  northeast 
of  Waelder;  flows  through  southwestern  part  of  county  to  Its  junction 
with  Peach  Creek  (tributary  to  Guadalupe  River).    Flatonla  topographic 
map. 
PiNOAK   Cbeek. — Gonzales  County;  east  of  Possumtrot  In  northern   part  of 
county ;  empties  into  Peach  Creek  thence  to  Guadalupe  River ;  Intermit- 
tent.    Flatonla  topographic  map. 
PiNOAK  (?BEEK. — Bastrop  and  Fayette  counties;  rises  near  the  town  of  Paige 
In  Bastrop  Coxmty;  flows  southerly  15  miles  through  the  eastern  part  of 
Bastrop  County,  then  3  miles  through  the  northwesteni  part  of  Fayette 
County  into  Colorado  River  2  miles  north  of  West  Point.     Bastrop  and 
Flatonla  topogi*aphic  maps. 
PiNOAK  CtoEK. — Fayette  County;  an  intermittent  stream  5  miles  in   length 
flowing  into  Buckner  Creek  and  thus  to  Colorado  River  in  western  part  of 
county.     Flatonla  topographic  map. 
Pn«E  Island  Bayou. — Liberty,  Hardin,  and  Jefferson  counties ;  rises  In  eastern 
part  of  Liberty  County ;  flows  southeasterly  25  miles  into  Neches  River 
about  6  miles  north  of  Beaumont ;  tidal  stream  5  miles  above  mouth. 
PiNiAs  (?beek. — Jim  Wells  and  Nueces  counties ;  rises  in  northern  part  of  Jim 
Wells  County;  flows  southeastward  15  miles  through  Jim  Wells  CJounty, 
then   13  miles  through   the.  western  part  of  Nueces  County  Into   Santa 
Petronilla  Creek  (thence  to  Gulf  of  Mexico  through  Baffins  Bay). 
^^0  Ca:?yon. — Presidio  County;  small  intermittent  tributary  rising  12  miles 
northeast  of  Ruldosa  In  western  part  of  county;  flows  southwesterly  to 
its  junction   with   Rio  Grande  5  miles  southeast   of  Ruldosa.     Ruldosa 
topographic  map. 
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Pour  HotiXfW. — rr»-^7  •:rz.'rrz  r.-*»*i  z<^'1t  «?r*  *^T-KfkPBs  «oiziitT  liue;  flows 
swrtbw^<*«->  3  =:  ■?*  tzr  w^t*  F^T^-r  •-ri^Trirr  t»  Salt  Fork  of  Brazos 
Kiv*-r  and  •»:-i«  :•   :i»»  Eiur  *      -  -=»  cT.:-n*^-rr  y«rt  rf  coonty. 

Polk  Cweek. — 4%  .-ii^-  tVcr^r:  rls*^  *^  ti:*  rettrt!  part  of  comity;  flows 
9  n-'Vs  irto  H-  =*  r?v*i   • -tT" rLtrr  f.  0:C-:^nda  mvcr).     Balliiiger  and 

Poi-uvs»?  Omc. — P.  •>  Plr--  O  'rr-r:  rl^***  5  nT-^  z^rth  of  the  town  of 
MiE^ral  W»r:-:  !?■--<  i»  T-^-Tv-^-ri-!  &  =_i>f  thrvgh  Mineral  VTeXls  into 
th^  Brazrt«  crr^-^'-^  Rtr^^s-  1!  -:i:r±js  i=  ei5t«ra  part  of  connty.  Palo 
Pinto  tififcxrr?:  ':,*  tl^t- 

I'OMPET  Oezk.— M:  *-  r.  c—y;  a  ^-r^-sji:  17  =il'<cs  Wir  cuiiing  with  Blanket 
Ci>-ek  ixri^-nvrj  ra  O::  •'^  V  K>-^  tirvc^  P^?ca]i  Bajoa)  4^  miles 
M^uth've^   *^f   Mn' rc    iz   ♦!-*  r-— *  ---^Tm  part   of  ti:*^  cnsonty-      Brown- 

Poxn  Ckeek. — Ml.  r-  a-!  F**-  C  "-*:-<:  rl^:^  s«r  Fa'ls-Bell  comity  line; 
fl'  v«  <^K:t!:<^*-t.— :■  .^■'.  c_i><  i--.>  Frjsts  RiTvr,  f»fiih«^<  of  Baileyville, 
in  the  cor:fct=r^'»-r::  y^.— :■  n  *>f  M    as  O-.-^-Ty.     Teof^  topofxaphlc  map. 

PoxD  CifXK. — Wi.  :.:■-  *^ — :  :  r.-<^  ♦:♦  in  -rs  <»^-r:t«i<t*«-f  I.»wa  Park:  flows 
p«tath«-a<:eriy  1  m:>  It  »  \v:  L 'A  Ri-rt-  (tr->-r^rT  to  tte  Red  and  thus 
to  Mi<S5iss:rp: '  :  irt'-rrriT^rrt.     W--it  Wl  hiji  Fa":<  tof^opraphlc  map. 

PuxD  OcEEX,  EUsT  FoiK.— \V:.V::i  C  Tzry;  r!<e«  6  n::'es  northeast  of  Iowa 
Park;  f.ows  <. -o:: -r  y  7  r..>s  ir:»  P— !  Crvr^i:  ^tnbotary  to  Wichita 
River  i-td  thus  !••  R-!  sr-!  >•=<?-'<-::  i  ri^er*^  ;  irtrrrsirt^^t.  Barkbumett 
;  id  We<t  WK^ira  Far*  :«  >  .jryrL:-.'-  r"a:*s. 

Pond  Ciffk.  West  Fosk. — W:  y  ra  O  ■::  \t:  r:?e<  4  T!?:'e5  north  of  Iowa  Park; 
flu\v#  soutbt^s>r:y  f^  n:V<  i-.to  P^:,.!  Crv-k  and  thus  to  Wichita,  Bed, 
a:i4l  Mi^<!s^ipi>i  rivt— <:  ir.:en.i:::t-.t.  C!:  m.  L^wa  Park,  and  West  Wichita 
Fai  I s  top.>cra  j  *i  io  m .*  j  s* 

I'oxD  CsEEK,  5I::>Dix  F' RK. — W';.!::a  Coo-ty;  n?>^  aN-nt  5  mileft  northeast 
of  Inwa  Park:  flovs  <o':::»^r!y  f/- i:t  6  n  i^es  into  Wej^t  Fork  of  Pond 
Crvt-k  Itributary  t.>  W!,  hi^a  River  i»rd  ttns  thnm^b  Red  River  to  tlie 
Mississippi  > :  intermif^^nt.     We<t  Wichita  FalTs  t'^pt^smaphic  map. 

I'oxTox  Creek. — Lava<-i  CounTy:  ri<es  rear  Liiv^ -ti-4;H>nzales  connty  line  4 
njii>«  west  of  Her.khans;  !lt»'vvs  si»u'hv;i<ter:y  12  miles  into  Rocky  Creek 
frriinnary  to  Lava-^i  River.  Mnrno  nh:  Ray,  ar.d  Ou!f  of  Mexico)  6  miles 
e:i>.-t  of  Sliiner.     I^at«'rJa  top^•l^ra^^!c  mr-p. 

Poxy  Cixek. — Erath  f-rA  H«»od  c»»u:i:ie<;  ri<es  4  m!i»*s  northwest  of  Skippers 
Oiip  in  eastern  p;\rt  of  county;  fi«-ws  ri»'rthea<terly  12  miles  into  Palnx/ 
Cn-ek  (tribnrary  to  Brazf^^  River>  s^'Utbeast  of  Paioxy  near  Hood-Somer- 
vell county  line.     Steplienvi'.le  and  Granbory  topographic  maps. 

Poxy  Cbeek. — Runnels  Connty ;  rises  southeast  of  Ba!linser  in  the  southeastern 
pcirt  of  the  county;  flows  11  mile^  ir.to  Colorado  River.  BaUinger  topo- 
^aphic  map. 

Pool  Branch. — Bjimet  County;  small  ^stream  flowing  southeasterly  3i  miles 
to  its  Junctl«»u  with  North  Fork  of  San  Gabriel  River  (tributary  to  San 
Gabriel  River,  and  thus  through  Little  River  to  the  Braxos)  at  Joppa. 
Burnet  topographic  map. 

PooL«  Creek. — San  Jacinto  County;  small  stream  flowing  Into  Trinity  River 
northeast  of  Staley  in  the  northern  part  of  coimty. 

Pools  Creek. — Madison  County;  rises  about  3  miles  north  of  Madidonrille 
In  tlie  Ctf'ntral  part  of  county;  flows  southeasterly  13  miles  into  Bidais 
Creek  (tributary  to  Trinity  River). 
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Poor  Hoixow. — Schleicher  County;  an  intermittent  stream  northwest  of  Fort 
McKavett  in  the  eastern  part  of  the  county;  flows  through  North  Valley 
into  San  Saba  River  (tributary  to  the  Colorado) ;  length,  14  miles.    Fort 
McKavett  topographic  map. 
Poplar  Cbeek. — Angelina  County;  rises  about  2  miles  north  of  Za valla;  flows 
easterly  12  miles  into  Angelina  River  (tributary  to  Neches  River)  in  the 
eastern  part  of  the  county. 
PoRCiox  Creek. — Dimmit  County;  rises  in  southern  part  of  county;  flows  north- 
easterly about  12  miles  between  Catarina  and  Asherton  Into  Nmeces  River 
and  thus  to  Gulf  of  Mexico ;  intermittent 
PoRTEB   Creek. — ^Wh^rton  County;   small  stream  in  western  part  of  county; 
flows  southerly  to  its  junction  with  West  Mustang  Creek,  and  thus  to 
Mustang  Creek,  Xavidad  and  Lavaca  rivers  and  Gulf  of  Mexico. 
PosTOAK  Branch. — Burnet  County ;  small  stream  flowing  through  Smlthwick  in 
the  southern  part  of  the  county;  unites  with  Colorado  River  at  Postoak 
Crossing,  2  miles  south  of  Smlthwick ;  length,  4  miles.    Burnet  topographic 
map. 
Postoak  Branch. — Stephens  0>unty ;  rises  2  miles  west  of  Caddo ;  flows  north- 
westerly 3i  miles  into  Little  Cedar  Creek  (tributary  to  Big  Cedar  Creek, 
and  thus  to  Brazos  River),  in  easterly  part  of  county.    Breckenridge  topo- 
graphic map. 
Post  Oak  Branch. — Stephens  County;  an  intermittent  stream  flowing  north- 
easterly 7  miles  into  Gonzales  Creek   (tributary  to  Clear  Fork  of  Brazos 
River  and  thus  to  the  Brazos),  1  mile  south  of  Breckenridge.     Brecken- 
ridge topographic  map. 
Postoak  Cbeek. — Archer  and  Clay  counties ;  rises  near  the  county  line  in  south- 
western part  of  Clay  County ;  flows  northerly  along  the  boundary  of  Chiy 
and  Archer  counties  11  miles,  and  empties  into  Little  Wichita  River  (trlbu- 
tAiy  t^o  Red  River  and  tlms  to  the  Mississippi). 
Postoak  Creek. — Bexar  Couny ;  an  intermittent  stream  in  southwestern  part 
of  county;  flows  into  Elm  Creek   (tributary  to  Medina  River,  and  thus 
through  San  Antonio  River  into  the  Guadalupe).    San  Antonio  topographic 
map. 
Postoak  CJreek. — Jones  County ;  a  short  intermittent  stream ;  flows  easterly 
into  Clear  Fork  of  Brazos  (tributary  to  the  Brazos)  near  western  Shackel- 
ford County  line.    Anson  topographic  map. 
Postoak  Creek. — Kendall  and  Comal  counties ;  rises  north  of  Van  Raub ;  flows 
through  the  southeastern  part  of  Kendall  and  the  extreme  southwestern 
comer  of  Comal  counties  into  Rio  Cibolo  and  thus  to  San  Antonio  River 
(tributary  to  the  Guadalupe). 
Postoak  CTreek. — Grayson  County;  rises  5  miles  northwest  of  Sherman;  flows 
southeasterly  11  miles  into  Choctaw  Creek  (tributary  to  Red  River  and 
thus  to  the  ^rississlpp!)   about  5  miles  southeast  of  Sherman  in  eastern 
part  of  county.    Denlson  topographic  map. 
Postoak  Creek. — Matagorda  County ;  rises  in  central  part  of  county ;  flows 
southeasterly  3  miles  into  Cottonwood  Creek  (tributary  to  Gulf  of  Mexico 
through  Prairie  Creek,  Liveoak  Creek,  Matagorda  Bay  and  Gulf  of  Mexico). 
Postoak  Creek. — Menard  County ;  a  stream  6  miles  long  In  the  eastern  part  of 

county ;  flows^  to  San  Saba  River,  tributary  to  the  Colorado. 
Postoak  Creek. — Navarro  County;  small  stream  flowing  into  Richland  Creek 

(tributary  to  Trinity  River)  in  western  part  of  county. 
Postoak  Creek. — Shackelford   and  Callahan  counties;   rises  near  Crawford, 
flows  northerly  30  miles  into  Deep  Creek  (tributary  through  Hubbard  and 
Gonzales  Oeeks  to  Clear  Fork  of  Brazos  River  and  thus  to  the  Brazos) 
2i  miles  north  of  Hulltown.    Albany  topographic  map. 
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l'oe*'m^»jc  Ctmc— Traiis  Owmcy :  a  trCmtarr  r,  outai  is  hmgsh  flowing  tluoagji 
Cow  Creek  iaco  CWiir  ■*■  BStvt  is  d»  ■ordwoterB  part  of  Uie  c*>imty. 
Buniec  topo^rapitic  oMpL 

P^  CmK.— Ftoain  OmnT :  nses  a  ^w£&»<wTm  part  of  CDvatr ;  empUes  Into 
ftushr  Ci«k  iCriint^irr  t>  >Uirtk  Svlptar  Rircs;  theoce  to  Snlptmr  Rlrer 
EBd  tkns  t^reozh  Red  R.*«r  xa  ^^  IK^n^tpptl. 

PnnTEE  CtHK.— Oxffiil  O^nnr;  Ewir  O^ink-*  ifiE;  s^l  tetermittent  stream 
fSowins  tliroQ^  DMTbRt-ieni  paxx  o^  ^iqkt  Sato  Gsadalape  Rirer, 

PorniB  Cttnc— ttnTi-4>o  r^-^ty  :  ri-.^-^  »lmmz  Z  mil^s  iMrtlkwe^  of  Marshall ; 
flows  9fHitheHT  14  q:!^  in-o  JsiMoe  RSv,^. 

PdfUAycE  CittK.— Bexar  r^mrrx :  rt-*»*  i^icthTi^  •f  3IardoQa  in  tbe  western 
part  of  tbe  cownty;  frns>»  inio  ^Iviilaii  Rxrer  ftrftvtary  to  San  Antonio 
RiTter  thence  x»  iht  G\»«lalizpe » :  fctrtmiti^t.  San  Antonio  topofp^phio 
map. 

Pow-ELL  OB  Lick  CteoL— Ci:?s  Coaatr :  rfei?s  abont  3  mOes  east  of  Cnsseta  ia 
northern  part  of  conncy ;  flow<  BortbeastiTir  0  nilfes  into  Snlphnr  Rirer 
(trfbntary  to  Re*!  River.  whJ^b  Jb^'hirjes  into  the  Mi!!>&:isc:ippi)  about  1| 
miles  west  of  Pities  BrM^.  Ab^^i  :?  m::<?s  auntli  of  its  mooth  th**  stream 
witlen^  into  Orervniiv  Pood  the  ootl^t  of  wLU-b  is  knt^wn  a^  Overcup  Slaii,?h, 
Linden  topogxaphio  imtp. 

PouTJEE  Cbcek. — Fannin  Countr :  ri^es  a!¥>ot  i  mile*  west  of  Bonbam  in  central 
part  of  ixmnty;  flow^  easterly  3  mite?  into  Bois  dare  Creek  (tribntarr  to 
Red  River  wblcfa  dis*^lmn:vs  init*  the  >It>^i2<>i|kpi  >  abont  a  mile  east  of 
Bonbam. 

PowDEKHOBX  BAYor. — Calhoun  Coonty;  rises  in  tb**  eastern  part  of  tbe  county; 
flows  easterly  7  miles  ini»>  ^latap^rda  Bay  and  thus  la  t;alf  of  Mexico. 

PowKSKMiix  CSEEK. — BoHH^t  County ;  flt»xvs  into  CoK^ra*!**  River  2J  miles  north- 
east of  Kingsland  to  tbe  >«wthem  part  of  th**  county:  lenjrth,  3  miles. 
Burnet  topojn^phie  map. 

Prairie  Batou. — ^Nacog«l«*cbes  County:  small  streom  fl^^win?  into  Bayoir  Pon- 
tizella  (tributary  to  Bayou  Atascosa,  and  thus  thnvugb  Bay  on  Carrizo 
to  Angelina  and  Neehes  rivers)  in  eastern  part  of  cikunty. 

Prairie  Branch. — Cass  County:  ri<cs  aN^ui  4  miles  west  of  T.  P.  sawmill; 
fl*>ws  Into  Bee  Creek  (tributary  to  Johns  Creek,  tlum-e  throng  Frazler 
Creek  to  Caddo  Lake  and  thus  thnuizh  Red  River  to  tbe  Mist^issippi  >  in 
northern  part  of  county:  intermittent. 

I'BAiBiE  Branch.— Montajnie  and  Clay  counties;  an  intermittent  stream  flowing 
in  Big  Sandy  Creek  (tributary  to  West  Fork  of  Trinity  River,  thence 
to  the  Trinity)  in  southeastern  part  of  Clay  C<^mnty  and  strnthuestem 
part  of  Montague  County.    Montagrue  topographic  maj*. 

Prairie  Creek. — Anderson  County;  small  stream  flowlni:  luui  Hurricane  Creek 
(tributary  to  Necbes  River)  in  the  eastern  part  of  omuty. 

Prairie  Creek. — Camp  County;  rises  about  5  miles  south  of  Pittsburg;  tows 
eastward  12  miles  Into  Richland  Creek  (tributar)-  to  Big  Cypress  Creek 
and  thus  through  Caddo  Lake  and  Red  River  to  the  ^lississippi )  in  the 
southeastern  pert  of  tbe  county. 

Prairie  Creek. — Colorado  Ounty;  rises  in  tbe  western  part  of  the  county; 
flows  southwesterly  3  miles  into  Navldad  River  (tributary  to  Lavaca 
River,  thence  to  Matagorda  Bay  and  Gulf  of  Mexico). 

Prairie  Creek. — Colorado  County;  rises  at  Weimar;  fl<iws  st^uthwesterly  6 
miles  into  Xavldad  River  (tributary  to  Lavaca  River,  thence  to  Golf  of 
Mexico  through  Matagorda  Bay)  near  Lavaca-Colorado  county  line. 

Prairie  Creek. — Dallas  (bounty;  rises  1  mile  north  of  Arnold;  flows  southerly 
11  miles  Into  Trinity  River  about  1  mile  north  of  Dodil^s  Ferry.  Dallas 
topograiihlc  man. 
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PtfA£Ri£  Cbcex. — Fayette  County ;  ia  ceutral  part  of  cotmty ;  tributary  thi*ouKh 
Buekners  Creek  to  Colorado  Hirer;  leAgth,  4  milen^    Flatonia  topographic 
mapt 
Pbaibie  Creek.— Franklin  County;  rises  at  Mount  Vernon  In  central  part  of 
county ;  flows  northerly  6  miles  into  Whiteoak  Ba^ou  (tributary  to  Sulpbur 
Biver  aikd  thus  through  Red  Rirer  to  the  Mississippi). 
I^iLUBiE  CsKEK. — ^Hood  and  Somervell  counties;  an  Intermittent  stream  4  miles 
in    lengrth    flowing   southerly    into    Paluxy    Creeli    (tril)utni7    to    Brazens 
Blver)    ^  miles  southeast  of  Paluxy  In  northwestern  part  of  Somervell 
County.     Granbury  topograpblc  map. 
I^SAHUK  Creek. — Jailer  County ;  rises  ne^r  Jasper ;  headwater  stream  of  Wal- 
nut Cre^  (tributary  to  Necbes  River)  ;  flows  wet^terly  6  siiles^ 
Prairie  Creek. — Matagorda  County;  rises  in  tl  ?  central  part  of  the  "county; 
flows  southeasterly  18  mUes  to  its  junction  wltli  Li%-e  Oak  Creek,  and 
thus  to  Matagorda  Bay  and  Gulf  of  Mexico*    About  1  mile  atK>ve  its  moutli 
this  stream  forms  a  lake  known  as  Lake  Austin. 
Prairie  Creek. — Smith  County;  small  stream  flowing  into  Little  Saline  Creok 
(tributary  to  Sabine  River)   northwest  oi  Winona   in   northern  p«rt  of 
county  • 
Prairie  Creek. — Smith  and  Gregg  counties;  rises  about  12  miles  east  of  Tyler 
in  SniltlL  County ;  flows  easterly  14  miles  into  Sabine  River  la  the  western 
part  of  Gregg  County  about  5  miles  southeast  of  Gladewater. 
Prairie  Creek. — Smith  County ;  a  southwesterly  flowing  stream  9  miles  long 
empty in^^  into  Neches  River  northwest  of  Tyler  in  western  part  of  county. 
Prairie  Creek. — Smith  County;  flows  southerly  11  miles:  empties  into  East 
Fork  of  Mud  Creek  (tiil>utar>'  to  Mud  Creek  and  thus  through  Angelitia 
River  to  the  Neches)  In  southeastern  part  of  countj*. 
Pr^isie  C^reek. — Shelby  CJountj' ;  rises  in  central  part  of  county ;  flows  southerly 
7  miies  into  South  Tancha  Bayou  (tributary  to  Tam^lia  Buyou  and  thus 
to  Sabine  River)  about  2  miles  north  of  Shelby ville. 
PuAiBiE  Creek. — Terrell  County;  rises  In  southern  part,  3  miles  east  of  Mo- 
Claln  Ranch;  flows  easterly;  intermittent.     Drydeii  Crossing  topographic 
map. 
pR-\tRiE  Creek. — Upshur  County;  rises  in  northwestern  part  <if  county;  flows 
»»ntheaster!y  9  mites  into  Little  Qrpress  Oeek  (tributary  to  Caddo  I^tke, 
thence  tlurough  Red  River  to  the  Mississippi)  northwest  of  Gllmei*. 
Pbairie  Dog  Town  Fork  of  Red  River. — Curry  County,  N.  Blex.,  Deaf  Smith, 
Parker,    Randall,    Armstrong,    Briscoe,    Hall,    Ciilldress.    Hardeman,    and 
Wnbarger  counties,  Tex. ;  rises  In  "  Head  Breaks  "  of  Red  River  about  2o 
miles  west  of  the  Texas-New  Mexlct)  boundarj-  line,  in  northern  part  of 
Curry  County,  N.  Mex. ;  flows  easterly  280  miles  to  its  Jnnetlon  ^ith  North 
Fork  of  Red  River  to  form  Reil  River   (tributary  to  Mississippi  Itirer) 
about  2  miles  east  of  Doaiis  in  nortbem  part  of  Wiltmrger  County,  Tex. 
PfcAiKnE  Mountain  Spring  Branch. — ^Llano  Coiraty ;  a  small  intermittent  stream 
flowing  Into  Bullhead  CrtH?k  and  thus  to  Hickory  (.Yeek  (tributary  through 
the  Llano  to  Colorado  River  >  northeast  of  Starkes  In  the  southwestern 
part  of  the  county ;  length,  3  miles.    Llano  topographic  map. 
I*REscoTT  Creek. — Mills  County ;  a  stream  6  miles  long  joining  Colorado  River 
2  miles  south  of  Big  Valley  in  the  southern  part  of  tlie  county.    San  Saba 
topographic  map. 
^^c^^THTs  Creek. — Madison  C«mnty ;  rises  In  srmtii western  Cf»mer  of  county ; 
flows  southwesterly  5|  miles  Into  Navasota   River    (tril»utary   to  Brazos 
River)  west  of  Cross. 
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I*REwiTT  Lake. — C'ass  County ;  northeast  uf  Avinjrer ;  an  *'xpa«slou  of  Bin*  k 
Cypress  Bayou  (tributary  to  Bijr  Cyprus  Bayou,  thence  through  Caddo 
Lake  to  Re<l  River  and  thus  to  the  Mississippi).  The  lake  Is  1  mile  long 
and  5  miles  wide. 

i^icE  Creek. — Collin  County;  rises  2  miles  east  of  Copeville;  flows  souib- 
westerly  6  miles  into  SL*5ter  Grove  Creek  (tributary  to  East  Fork  of 
Trinity  River  and  thus  to  the  Trinity)  about  a  mile  southeast  of  Clear 
Lake. 

Prices  Creek. — Dewitt  County;  risos  11  miles  southeast  of  Cuero;  flows 
through  southeastern  part  of  county  into  Guadalupe  River. 

Prickly  Fear  Cheek. — Bastrop  County;  an  intermittent  stream  rising  near 
Roy^on  Hill  in  the  stnithern  part  of  the  county;  flows  southeasterly  5 
miles  into  Borden  Creek  (tributary  to  Colorado  River)  near  southeastern 
county  line.    Flatonla  and  Bastrop  topographic  maps. 

l*RicKLY  Pear  Creek. — Gonzales  County;  small  intermittent  stream  flowinj; 
through  town  of  Gonzales  into  Guadalupe  River.  Flatonia  topographic 
map. 

Prieto  Creek. — Liisalle  and  Webb  counties ;  rises  In  southeastern  p.irt  of  "Webb 
County;  flows  northward  40  miles  to  its  junction  with  Xueces  River  in 
La  Salle  County,  a  few  miles  below  mouth  of  Salado  Creek, 

l^ROCELLA  Creek. — Angelina  County ;  a  stream  5  miles  long  flowing  into  Angelina 
River  (tributary  to  Neches  River)  in  the  northwestern  part  of  county. 

PuENTE  DE  I*iEDRA  OR  SuLPHrR  Creek. — Live  Oak  and  Bee  counties ;  rises  in  the 
northwest  corner  of  Bee  County ;  flows  southwesterly  9  miles  through  Bee 
County  and  18  miles  through  Live  Oak  County  into  Xu*H?es  River  about  1 
mile  west  of  Oakville. 

PuLLiAM  Creek. — Edwards  County;  a  spring-fed  creek,  in  the  eastern  part  of 
the  county ;  formeil  by  the  junction  of  Hackberry  and  Polecat  Creeks ;  flows 
southeasterly  15  miles  to  its  junction  with  East  Nueces  River,  thence  to 
Xueces  River,  3  miles  south  of  Barksdale.    Xueoes  toi>ographic  map. 

Purgatory  Creek. — ITays  County ;  south  of  the  town  of  San  Marcos ;  flows  info 
San  Marcos  River  and  thence  to  Guadalupe  River;  intermittent.  San 
Marcos  topographic  map. 

PrRTis  Creek. — ^Tan  Zandt  and  Henderson  counties ;  rises  in  southwestern  part 
of  Van  Zandt  County;  flows  southwesterly  into  Twin  Creek  (tributary  to 
Cellar  Creek,  thence  to  Trinity  River)  in  southwestern  part  of  Henderson 
County. 

(>rAiL  Creek. — Donley  County;  small  stream  in  northeastern  part  of  county 
flowing  into  Whitefish  Creek  (tributary  to  Salt  Fork  of  Red  River  and 
thus  through  Prairie  Dog  Town  Fork  of  Red  River  to  Reil  and  Mississippi 
rivers), 

Qi-APAW  Creek.— Smith  County;  flows  easterly  4  miles  into  Hays  Creek  (tribu- 
tary through  Prairie  Creek  to  East  Fork  of  Mud  Creek,  and  thus  through 
Mud  Ceek  to  Angelina  and  Xeches  rivers)  in  southeastern  part  of  county. 

Quarry  Creek.— Runnels  County;  southwest  of  Tale  in  western  part  of  tlie 
county ;  flows  into  Valley  Creek  and  thus  to  the  Colorado ;  length,  10  miles. 
Hayrick  topographic  map. 
Queens  Creek.— Dewitt  County;  small  tributary  to  Guadalupe  River  in  north- 
ern part  of  county  near  Hochhelm. 
Quicksand  (^reek.— Xewton  County;  rises  about  6  miles  southeast  of  F^urs- 
ville ;  flows  southeasterly  14  miles  into  Sabine  River. 
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Qltl  Miuleb  Creek, — Johnson  County ;  rises  1^  miles  southwest  of  Marystown ; 
flows  northerly  10  miles  Into  Village  Creek    (tributary  to  West  Fork  of 
Trinity  River,  thence  to  the  Trinity)  about  2  miles  south  of  Oak  Grove, 
near  the  Tarrant-Johnson  county  line.     Cleburne  and  Fort  Worth  topo- 
graphic maps. 
QuTTAQUB  Creek. — Floyd  and  Motley  counties;  rises  in  northeastern  part  of 
Floyd  County;  flows  northeasterly  20  miles  Into  Pease  River  (tributary  to 
Red  River  and  thus  to  the  Mississippi)  In  northern  part  of  Motley  CJounty. 
QtnTMAN  Abboyo. — El  Paso  County ;  an  Intermittent  stream  rising  8  miles  West 
of  Sierra  Blanca  and  flowing  southeasterly  33  miles  Into  Rio  Grande  28 
miles  southeast  of  Sierra  Blanca.    Sierra  Blanca  and  Eagle  Mountain  topo- 
graphic maps. 
Rabbit  Cbeek. — ^Rusk  and  Gregg  counties;  rises  about  2  miles  north  of  Over- 
ton in   Rusk  County;  flows  northeasterly  17  miles  Into  Sabine  River  In 
Gregg  County  about  3  miles  southwest  of  Longvlew. 
Rabbits  Eab  Cbeek. — Dallam,  Sherman,  and  Hansford  counties;  rises  near 
Clayton,  X.  Mex.,  enters  Texas  near  the  northwestern  corner  of  Dallam 
County  and  flows  southeasterly  to  Sherman-Hansford  county  line,  15  miles 
east  of  Coldwater ;  thence  takes  a  northeasterly  course  to  Oklahoma-Texas 
State  line,  23  miles  northwest  of  Hansford ;  unites  with  Coldwater  Creek 
(tributary  to  Beaver  River  thence  through  North  Fork  of  Canadian  River 
to  the  Canadian  and  thus  through  Arkansas  River  to  the  Mississippi)  9 
miles  southeast  of  Guymon,  Okla.;  intermittent 
Rabbs  Cbeek. — Lee  and  Fayette  counties ;  rises  in  the  southern  part  of  Lee 
County ;  flows  southerly  7  miles  through  Lee  County,  then  9  miles  through 
Fayette  County  to  its  junction  with  Colorado  ttlver  5  miles  above  Lagrange. 
Bastrop  topographic  map. 
Raccoon  Cbeek. — Bowie  County ;  a  small  stream  about  3  miles  southwesf  of 
New  Boston  flowing  into  Rice  Creek   (tributary  through  Anderson  Creek 
to  Sulphur  River  and  thus  through  Red  River  to  the  Mississippi).    New 
Boston  topographic  map. 
Race  Creek. — Young  County ;  small  stream  flowing  easterly  3  miles  to  a  point 
4  miles  northwest  of  Proflltt  In  western  part  of  Young  County,  where  it 
enters  Boggy  Creek  (tributary  to  Brazos  River). 
Raggedy  Cbeek. — Foard  County ;  rises  about  3  miles  west  of  Crowell  in  north- 
ern part  of  county;  flows  northeasterly  10  miles  into  Pease  River  (tribu- 
tary to  Red  River  and  thus  to  the  Mississippi)  about  3i  miles  northwest 
of  Margaret 
Raix  Creek. — Bowie  County ;  rises  1  mile  southeast  of  T^ary  in  eastern  part  of 
county;   flows  northerly  into  Big  Creek    (tributary  to  Red  River,  which 
discharges  into  the  Mississippi).    Texarkana  topographic  map. 
I^aijtbow  Creek. — Hunt  County;  rises  about  4  miles  west  of  Wolfe  City  in 
northern  part  of  county;  empties  into  South  Sulphur  River  (tributary  to 
Sulphur  River  and  thus  through  Red  River  to  the  Mississippi). 
iUixY  Creek. — ^Taylor  County;   rises  5  miles  southeast  of  Elmdale;   flows 
northwestward  12  miles  into  Lytle^Veek   (tributary  through  Elm  Creek 
to  Clear  Fork  of  Brazos  River  and  thus  to  the  Brazos)  4  miles  north  of 
Abilene  in  northeastern  part  of  county.    Abilene  topographic  map. 
Raiz  C^beek. — ^Nacogdoches  County ;  flows  southt^rly  5  miles  Into  Nacoste  Creek 
(trlbutai-y  through  Bayou  Loco  to  Angelina  River  and  thus  to  the  Neches) 
in  western  part  of  county. 
1179e2*— 19^wsp  448 ^13 
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Bko  Abroyo. — ^HaU  County;  rises  iu  ceutrul  part  of  country;  flows  northerly 
a  mUes  Into  Little  Red  River  (tributary  to  Prairie  Dog  Town  Foric  of  Red 
Biver  and  thus  through  Red  River  to  the  Mississipi^) . 
Red  Bayou. — Bowie  County ;  about  8  miies  nortk  of  Muita  in^nortliern  part  of 
county;  takes  an  easterly  course  for  6^  miles;  connecting  c^annei  of  a 
series  of  b^Mls  in  ReU  River  (tributary  to  Mississippi  River). 
Bbd  BaANCfi. — ^Lee  County;  a  small  intermUtent  stream  flowing  southward 
into   Second  Yegua  Creek    (tributary  to  Yegua  Creek  and  thus  to  th» 
Brazos)  southeast  of  Lexington.    Bastrop  topographic  map. 
Red  Mountain  Beanch. — San  Saba  Ck>unty ;  a  small  intermittent  stream  in  the 
southern  part  of  the  county;  joins  Pecan  Creek  (tributary  through  Llano 
River  to  the  (Colorado)  4  miles  southwest  of  Taylorville;  length,  3  miles. 
Llano    topographic  map. 
Red  Ca££K. — ^Bowie  (Ik>unty;  rises  about  2^  miles  northwest  of  New  Boston 
In  northern  part  of  county;  flows  northeasterly  8  miles  into 'Red  River 
(tributary  to  the  Mississippi).  New  Boston  topographic  map. 
Red  C&eek. — Donley  County;  small  stream  flowing  through  eastern  part  of 
county  into  Salt  Fork  of  Red  River  (tributary  to  Prairie  Dog  Town  Fork 
<^  the  Red  and  thus  through  the  Red  to  the  AUssissippi). 
Red  Bank.  Ca£E]£.~^arsa  County;  rises  in  northw^est  part  of  county;  flows 
easterly   into   North   Fork  of   Double   Mountain   Fork   of   Braxos   River 
(tritmlary  to  the  Double  Mountain  Foik  of  the  Brazos,  thence  to  Brazo^i 
River). 
Eb>  Bank  Cieekw— Parker  and  Hood  counties ;  flows  northerly  2i  miles  into 
Braxos   River  2  miles  southeast   of  Buckner   in  southwestern  part   of 
county.       Weatherford   topographic   map. 
Red  Bank  Cbbek. — ^Tom  Green  County;  rises  northeast  of  San  Angela;  flows 
through  the  nc^rtheastem  part  of  the  county  into  C^oncho  River  and  thus 
to  the  Colorado ;  length,  IS  milea    Bay  rick  topographic  map. 
Redbud  CJbekk. — ^Montague  Ckmnty;  a  small  intermittent  stream  rising  near 
Red  Bud  School  and  flowing  to  Farmers  Creek  (tributary  to  Red  River 
and  thus  to  tlie  Misslss^l)  in  nortliem  part  of  county.    Montague  topo- 
graphic map. 
Red  Deer  Cbeek. — ^Henq)hill,  Roberts,  and  Gray  counties;  rises  near  Pampa 
in  northwestern  part  of  Gray  Ck)unty ;  takes  a  northeasterly  course  through 
Roberts  and  Hemphill  counties;  flows  into  Canadian  River  (tributary  to 
Arkansas  River  and  thus  to  the  Mississippi)  a  mile  northwest  of  Canadian 
in  Dorthwest^n  part  of  Hemphill  County ;  length,  35  miles. 
Red  Fork  Rush  Creek. — Eastland  and  Erath  counties;  rises  2  miles  south 
of  Rattlesnake  Mountain  in  eastern  part  of  Eastland  County ;  flows  north- 
erly 11  mUes  into  South.  Palo  Pinto  Creek  (tributary  through  Palo  Pinto 
Oeek  to  Brazos  River)  2  miles  west  of  McQulrt  Mountain.    Stephenville 
topographic  map. 
Redgates  Cbexk. — Colorado   County;   tributary   through   Cummins   Creek  to 

Colorado  River  in  northern  port  of  the  county ;  length,  9  miles. 
RJSDRoi  C^reick. — ^Donley  Cotmty,  a  stream  2  miles  long  flowing  southerly 
through  eastern  part  of  coimty  Into  McCormick  Creek  (tributary  to  Salt 
Fork  of  Red  River  and  thus  through  Prairie  Dog  Town  Fork  of  the  Red  to 
Bed  and  Mississippi  rivers). 
RottiUD  C?beek. — E>onley  (bounty;  a  stream  2  miles  long  flowing  southeasterly 
through  eastern  part  of  county  into  McCormick  Creek  (tributary  to  Salt 
Fork  of  Red  River  and  thus  through  Prarie  Dog  Town  Fork  of  the  Red 
to  Ued  and  Mississippi  rivers). 
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ItEDMro  Creek. — Jones  County;  rl^es  near  Anson  In  central  part  of  countj; 
flows  northeasterly  12  miles  into  Cnllfomia  Creek  (tributary  to  Clew 
Fork  of  Brazos  River  and  thus  to  the  Brazos)  4  miles  west  of  Avoca; 
intermittent    Anson  topographic  map. 

Kedoak  ob  Bullock  Cbeek. — Dallas  and  Ellis  counties;  rises  in  the  town  ot 
Cedar  Hill  in  Dallas  County;  flows  southeasterly  30  miles  into  Trinity 
River  in  the  northeastern  part  of  Ellis  County.    Dallas  topographic  map. 

Redoar  Cbeek. — Robertson  County ;  small  stream  flowing  southeasterly  7  miles 
into  Navasota  River  (tributary  to  Brazos  River)  at  the  International  and 
Great  Northern  Railway  crossing  in  eastern  part  of  county. 

Redsock  Creek. — ^Llano  CJounty ;  a  stream  5  miles  southwest  of  Bluffton  in  the 
eastern  part  of  the  county ;  flows  7  miles  into  Colorado  River ;  iutermitteot 
Burnet  topographic  map. 

Red  Gin^LET. — Bastrop  County ;  northwest  of  Caldwell  in  the  western  part  of 
the  county;  a  small  intermittent  stream  flowing  Into  Moss  Branch  and 
thus  through  Dry  Creek  to  Olorado  River;  length,  3  miles.  Austin  and 
Bastrop  topographic  maps. 

Red  Gulch. — Motley  County ;  rises  about  5  miles  south  of  Northfield  In  north- 
eastern part  of  county;  flows  northeasterly  4  miles  Into  SIsk  Creek  (tribu- 
tary to  Pease  River  and  thus  through  Red  River  to  the  Mississippi). 

Redmond  Branch. — CJooke  CJounty ;  small  Intermittent  stream  flowing  to  Pecan 
Creek  (tributary  through  Elm  Fork  of  the  Trinity  to  Trinity  River) 
southeast  of  the  town  of  Gainesville.    Gainesville  topographic  map. 

Red  RrvER. — Formed  in  the  southeastern  part  of  Panhandle  of  Texas  by  the 
union  of  a  numt)er  of  headwater  streams ;  Prairie  Dog  Town  Fork,  which 
drains  the  large  area  and  Is  therefore  considered  the  continuation  of  the 
main  stream,  rises  In  the  extreme  western  part  of  Deaf  Smith  County,  the 
watershed  extending  into  New  Mexico  at  an  approximate  elevation  of  4,500 
feet  above  sea  level ;  from  its  source  it  takes  a  general  southeasterly  course 
about  200  miles,  crosses  the  Plains  and  Panhandle  counties  of  Texas,  and 
flows  to  a  point  on  the  east  line  of  Childress  County  where  it  intersects  the 
Texas-Oklahoma  boundary  line,  thence  along  the  boundary  between  Texas 
and  Oklahoma  approximately  440  miles,  and  along  the  Texas- Arkansas  State 
line  40  miles;  from  the  northwestern  comer  of  Texas  the  stream  turns 
abruptly  to  the  south,  flows  about  60  miles  through  a  corner  of  Arkansas, 
thence  approximately  220  miles  through  Louisiana  entering  Mississippi 
River  in  Avoyelles  Parish,  La.  Area  of  drainage  basin  in  Texas,  30,700 
square  miles.  Principal  tributaries  in  Texas :  Sulphur,  Wichita  and  Pease 
rivers,  and  Salt  and  North  forks  of  Red  River. 

In  its  upper  drainage  across  the  Plains  country  the  stream  is  but  little 
more  than  a  dry  channel  which  in  places  Is  poorly  defined  and  carries 
water  only  during  times  of  heavy  precipitation;  its  first  perennial  flow 
begins  in  Randall,  Armstrong,  and  Briscoe  counties  and  is  derived  from 
springs  In  the  canyons  which  are  cut  to  a  depth  of  several  hundred  feet 
East  of  Grayson  County  It  passes  through  a  timbered  country  of  heavy 
precipitation  and  the  flow  of  the  stream  Is  augmented  by  many  tributaries 
until  In  the  low  lands  of  Louisiana,  east  of  the  Texas  boundary,  It  becomes 
a  maze  of  swamps. 

Comparatively  little  economic  use  is  made  of  its  waters,  the  principal 
reason  being  that  where  water  is  needed  for  irrigation  there  is  a  deficient 
supply.  Extensive  use  for  power,  irrigation  and  municipal  purposes  Is 
made  on  some  of  its  tributaries.  Montague,  Gainesville,  and  Denison 
topographic  maps. 
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Reed  Creek. — Gonzales  County;  a  small  Intermittent  stream  In  the  north- 
western part  of  the  county  flowing  into  Sandy  Fork  of  Peach  Creek 
(tributary  to  Peach  Creek  and  thus  to  Guadalupe  River)  west  of  Thomp- 
son vllle.    Flatonia  topographic  map. 

Red  Creek. — Gonzales  County;  south  of  Waelder  In  northern  part  of  county; 
small  Intermittent  tributary  to  Sandy  Fork  of  Peach  Creek,  and  thus 
through  Peach  Creek  to  Guadalupe  River.    Flatonia  topographic  map. 

Reed  Crex^k. — ^Llano  County;  an  intermittent  tributary  to  Little  Llano  River 
(and  thus  through  Llano  River  to  the  Colorado)  at  Lone  Grove  In  the 
northeastern  part  of  the  county ;  length,  5  miles.    Llano  topographic  map. 

Reese  C*reek. — Bell  County;  an  intermittent  stream  flowing  southerly  to  a 
point  Sh  miles  west  of  Youngsport,  where  it  enters  Little  River  (tributary 
to  the  Brazos)  ;  length,  7  miles.  Gatesvllle  and  Georgetown  topographic 
maps. 

Rexhardt  Bayou. — Harris  County;  rises  4  miles  southwest  of  Humble;  flows 
southeasterly  3i  miles  into  Garners  Bayou  and  thus  to  Buffalo  Bayou 
and  Gulf  of  Mexico ;  intermittent.    Humble  topographic  map. 

Resaca  C^reek. — Leon  County;  lises  in  northeastern  part;  flows  northeasterly 
7  miles  into  Buffalo  Creek  (tributary  to  Upper  Keechi  Creek,  thence  to 
Trinity    River). 

Resaca  de  Exmedio. — Jim  Wells  County;  a  small  tributary  to  Chiltlpin  Creek 
(thence  to  Gulf  of  Mexico  through  Plnlas  Creek,  Santa  Petronilla  Creek, 
and  Bafllns  Bay)  in  northern  part  of  county. 

Resley  Creek. — Erath  and  CJomanche  counties;  rises  near  Dublin  in  southern 
part  of  Erath  County;  flows  southeasterly  24  miles  Into  Leon  River 
(tributary  through  Little  River  to  the  Brazos)  near  Comanche-Hamilton 
County  line,  2  miles  north  of  Gentry  Mill.  Stephenville  and  Hamilton 
topographic  maps. 

Retbes  Creek. — Menard,  Concho,  and  ^IcCulloch  counties;  a  stream  joining 
South  Brady  Creek  (tributary  to  Brady  Creek  and  thus  through  San  Saba 
River  to  the  Colorado)  13  miles  west  of  Brady  In  the  southwestern  part 
of  McCulloch  County;  length,  13  miles.    Eden  topographic  map. 

Reynolds  Branch. — Shackelford  County;  flows  easterly  3i  miles  to  a  point 
1  mile  north  of  Foit  Griffin,  where  it  enters  Clear  Fork  of  Brazos  River 
(tributary  to  Brazos  River)  in  northern  part  of  county.  Albany  topographic 
map. 

Reynolds  C!reek. — Shackelford  County ;  a  stream  flowing  easterly  7  miles  Into 
Hubbard  Creek  (tributary  through  Gonzales  Creek  to  Clear  Fork  of  Brazoa 
River  and  thus  to  the  Brazos)   at  Greer  !^Iountaln  southeast  of  Albany 
in  southern  part  of  county.    Albany  topographic  map. 
Rhoda  Lake. — Armstrong  County;   about  7  miles  southwest  of  Claude;  an 
expansion  of  3Iulberry  Creek    (tributary  to  Prairie  Dog  Town  Fork  of 
Red  River  and  thus  through  Red  River  to  the  Mississippi) ;  area,  about 
three-fourths  square  mile. 
Hicasdo  OB  PoLANS  Cbeek. — Val  Verde  County;  an  intermittent  stream  rising 
in  the  northeastern  part  of  the  county  and  flowing  southerly  approximately 
10  miles  into  Devils  River  (tributary  to  Rio  Grande). 
Rices  Canyon. — Brewster  County;  a  canyon  entering  Tornilla  Creek  (tributary 
to  Rio  Grande)  6  miles  northwest  of  Boquillas  in  southern  part  of  county; 
flow  Intermittent    Chlsos  Mountain  topographic  map. 
Rice  CJreek.— Bowie  County ;  rises  about  3  miles  northwest  of  New  Boston ; 
flows  southeasterly  12^  miles  into  Anderson  Creek  (trtbutary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Mississippi)  about  2  miles  west 
of  Ck)rley  In  southern  part  of  county.    New  Boston  topographic  map. 
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IlicHABDH  OB  T\vEL\TSMiLE  Creek. — Austln  CouDty ;  riscs  2  miles  northweat 
of  Wallls;  flows  northeasterly  2  miles  into  Aliens  Creek  (tributary  t) 
Brazos  River)  li  miles  north  of  Wallls  in  southern  part  of  county, 

BiCHABDsoN  Cbeek. — Erath  and  Hood  counties;  rises  1  mile  north  of  Booker 
Hill  in  eastern  part  of  Erath  County;  flowfe  northeasterly  16  miles  into 
Paluxy  Creek  (tributary  to  Brazos  River),  l  mile  northwest  of  the  village 
of  Paluxy.    Stephenville  and  Granbury  topographic  maps. 

Richardson  Cbeek. — CJollingsworth  County;  a  stream  4  miles  long  flowing 
southerly  through  northwestern  part  of  county  into  Willis  Creek  (tributary 
to  Salt  Fork  of  Red  River  and  thus  through  Prairie  Dog  Town  Fork  ot 
the  Red  to  Red  River,  thence  to  the  Mississippi). 

RicuKBsoN  Lake. — Bowie  County;  about  5  miles  south  of  Bassett  in  south- 
western part  of  county;  formed  by  old  Sulphur  River  Channel  (tributary 
to  Red  River  and  thus  to  the  Mississippi). 

Richland  Creek,  East  Fobk  of. — Delta  0)unty;  rises  5  miles  northwest  of 
CJooper;  flows  southeasterly  G  miles  into  Richland  Creek  (tributary  t» 
South  Sulphur  River,  thence  through  Sulphur  River  to  Red  River  and 
thus  to  the  Mississippi)  about  li  miles  east  of  CJooper. 

Richland  Creek. — Hill,  Navarro,  and  Freestone  counties;  rises  3i  miles  east 
of  Itnsca  In  northern  part  of  Hill  County;  flows  easterly  50  miles  into 
Trinity  River  In  the  northern  corner  of  Freestone  Counts.  Oebume 
topographic  map. 

Richland  Creek. — Delta  County;  rises  about  5  miles  northwest  of  Cooper  in 
western  part  of  county;  flows  .southeasterly  11  miles  into  South  Sulphur 
River  (tributary  to  Sulphur  River,  and  thus  through  Red  River  to  the 
Mississippi)  about  5  miles  southeast  of  Cooper. 

Richland  Creek. — Hopkins  County ;  a  stream  in  the  eastern  part  of  county 
flowing  northerly  8  miles  Into  Whiteoak  Bayou  (tributary  to  Sulphur  River, 
and  thus  through  Red  River  to  the  Mississippi). 

Richland  Creek,  South  Fork. — Hill  and  Navarro  counties;  small  stream  flow- 
ing Into  Richland  Creek  (tributary  to  Trinity  River). 

Richland  Creek,  North  Fork. — Hill  and  Navarro  counties;  rises  in  eastern 
part  of  Hill  County;  flows  southeasterly  into  Richland  Creek  (tributary  to 
Trinity  River)  in  western  part  of  Navarro  County. 

Richland  Creek. — Goliad  County;  small  tributary  to  BUmco  Creek  (thence  to 
(iulf  of  Mexico  through  El  Sarco  River,  Rio  de  la  Mission  and  Copiiuo  Buy) 
in  southwestern  part  of  the  county. 

Richland  Creek. — Sabine  County;  rises  near  the  southern  boundary  of  the 
county ;  flows  northensterlj^  8  miles  into  Sixmlle  Creek,  and  thus  to  Sabine 
River. 

Richland  Creek. — San  Saba  (3ounty ;  rises  4  miles  south  of  Cowboy  near  the 
San  Saba-McCulloch  county  line;  flows  southeasterly  23  miles  throuirli 
Richland  Springs  Into  San  Saba  River  (tributary  to  the  Colorado)  4J  miles 
northwest  of  San  Saba.    Brady  and  San  Saba  toi>ographic  maps. 

Richland  Creek. — ^Terrell  County ;  rises  about  20  miles  south  of  SheflSeld ;  flows 
through  western  part  of  county  in  a  southeasterly  direction  6  miles  into 
Pecos  River  (tributary  to  Rio  Grande)  18  miles  south  of  Old  Fort  Lan- 
caster and  Sheffield. 

Richland  Creek. — Upshur  and  Camp  counties;  rises  about  4  miles  southwest  o( 
I^fayette  in  northern  part  of  Upshur  CJounty;  flows  northeasterly  %  miles 
into  Big  Cypress  Bayou  (tributary'  to  Caddo  I^ke,  thence  to  Red  Rirer,  and 
thus  to  the  Mississippi)  in  soutbeastera  part  of  Camp  Oimty. 
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JEticiXMANs  CitiZK. — Polk  County;  smail  stream  flowing  loto  Bear  Creek  (tribu- 
tary to  Alabama  Creek,  and  thus  to  Nechen  lUver)  In  the  east  central  part 
of  the  county. 

:Biisard  Creek. — Travis  County;  a  small  Intermittent  tributary  in  the  south- 
eastern part  of  the  county  flowing  northward  4  miles  from  the  town  of  Carl 
into  Onion  Creek,  and  thus  to  the  Colorado.    Austin  topogra()hic  map. 

Xti?coGOLo  Cbeek. — Leon  County;  small  stream  flowing  into  Boon  Creek  (tribu- 
tary to  Trinity  River)  about  5  miles  northwest  of  Navarro. 

Itio  Branch. — CJooke  County ;  small  intermittent  stream  flowing  through  soutli- 
western  part  of  county  into  Clear  Creek,  and  thus  through  Elm  Fork  of 
Trinity  River  to  the  Trinity.    Gaiasevllle  topographic  map. 

XJUo  CiBOLO. — Kendall,  Comal,  Bexar,  Guadalupe,  Wilson,  and  Karnes  counties; 
rijies  8  miles  northwest  of  Boerne  in  the  southern  part  of  Kendall  County ; 
flows  southeasterly  12  miles  through  Kendall  C;k>unty.  then"  along  the 
boundary  of  Bexar  and  Comal  counties  for  30  miles;  27  miles  along  boun- 
dary of  Guadalupe  and  Bexar,  then  6  miles  between  Guadalupe  and  Wilson, 
thence  26  miles  through  Wilson,  then  11  miles  through  Karnes  into  San 
Antonio  River  (tributary  to  the  Guadalupe)  near  the  town  of  Pana  Maria  in 
the  central  part  of'Kamea  Ounty. 

Hio  DE  LA  Mission. — Refugio  CJounty;  formed  near  Refugio  in  the  center  of  tlie 
county  by  union  of  El  Sarco  River  and  Medio  Creek ;  flows  southeastward 
15  miles  into  Mission  Bay  (an  arm  of  Gulf  of  Mexico  through  Copano 
Bay). 

Jlio  Gbandb. — Rises  near  crest  of  Continental  Divide,  on  eastern  slope  of  San 
Juan  Mountains,  in  the  southwestern  part  of  the  State  of  Colorado;  flows 
in  general  southeasterly,  crosses  the  State  of  New  Mexico,  continues  in 
a  southeasterly  course  to  a  point  east  of  Brownsville,  Tex.,  where  it  enters 
the  Gulf  of  Mexico.  Drainage  area  in  Texas,  20.700  square  miles.  Gaging 
stations  near  ^\  Paso  (1889-1893,  1895-1915),  Fort  Hancock  (1900-1903). 
Langtry  (1900-1914),  Devils  River,  below  mouth  (1900-1914),  Eagle  Pass 
(1900-1914),  near  Laredo  ( 1900-1914  >,  Roma  (1000-1914),  Brownsville 
(1900-1914),  and  above  and  below  Presidio  (1900-1914). 

This  stream  forms  the  intematiomil  line  t>etween  the  United  States  and 
Mexico  from  a  point  a  short  distance  above  the  city  of  £1  Paso  to  its 
month,  a  distance  of  approximately  900  miles.  For  the  greater  part  of  this 
dii>tance  it  flows  through  picturesque  rock  canyons,  emerging  therefrom 
above  Its  mouth,  where  It  enters  the  delta.  Frequently  there  is  no  flow 
at  El  Paso,  but  the  tributaries  below  furnish  water  for  lands  in  the  lower 
drainage  basin.  Use  is  made  of  its  waters  for  Irrigation  along  its  course, 
but  water  power  is  not  developed.  See  Second  Report  of  Texas  Board  of 
AVater  Engineers  for  list  of  certified  filings  for  appropriations  of  water. 

The  principal  tributaries  are  Pecos  and  Devils  rivers,  from  the  State  of 
Texas. 

The  precipitation  increases  at  a  fairly  uniform  rate  from  a  point  near 
£1  Paso  to  the  mouth  of  Pecos  River,  ranging  from  9  to  19  inches;  from 
ttiis  point  it  increases  raiUdly,  reaching  25  Inches  at  tlie  moutii  of  the 
stream.  El  Paso,  Rio  Grande,  Fort  Hancock,  Eagle  Mountain,  Cblspa, 
San  Carlos,  Ruldosa*  Sliafter,  Polvo,  Terllngua^  and  Chisos  Mountain 
topographic  maps. 
RiPLET  Cbeek. — Franklin  and  Titus  counties;  rises  3  miles  south  of  Mount 
Temon  In  the  eastern  part  of  Franldin  Ounty;  flows  nortiieasterly  11 
miles  into  Whlte<m.k  Bayou  (tributary  to  Sulphur  River  and  thus  through 
Red  River  to  the  Mississippi)  in  northwestern  part  of  Titus  Coimty. 


Digitized  by 


Google 


200  GAZETTEER  OF   STREAMS   OF  TEXAS. 

KippY  Hrancit. — Parker  County;  Rises  In  northwestern  part  of  county;  flows 
southwesterly  7  miles  Into  Rock  Creek  (tributary  to  Brazos  RIvot)  oue- 
half  mile  west  of  Blue  Spring.  Weatherford  anil  Palo  Pinto  topographic 
maps. 

RoARK  Creek. — Cherokee  County;  small  stream  emptying  into  Angelina  RlTer 
(tributary  to  the  Neches)  north  of  Forest  in  southeastern  part  of  county. 

Roberts  Creek. — Floyd  and  Motley  countries;  rises  in  northeastern  part  of 
Floyd  County ;  flows  northeasterly  €  miles  into  Quitaque  Creek  (tributary 
through  Pease  River  to  the  Red  and  thus  to  Mississippi  River)  in  north- 
western part  of  Motley  County. 

Roan  Gully. — Harris  Ck)unty;  rises  in  northwestern  part  of  county  1  mile 
southeast  of  Hufsmlth;  flows  southeasterly  2  miles  Into  Willow  Creek 
(tributary  to  Spring  Creek,  San  Jacinto  River,  and  thus  through  Gal- 
veston Bay  to  Gulf  of  Mexico)  ;  Intermittent    Louetta  topographic  map. 

Robertson  Bayou. — Chambers  County;  a  small  tidal  stream  In  the  southern 
part  of  the  county;  takes  an  Irregular  southeasterly  course  into  East 
Galveston  Bay ;  thence  to  Gulf  of  Mexico ;  length,  3  miles, 

Robertson  Creek. — Nolan  County;  rises  west  of  Hylton  in  the  southeastern 
part  of  the  county;  flows  8  miles  into  Oak  Creek  (tributary  to  CJolorado 
River).     Sweetwater  topographic  map. 

Robinson  Branch. — Johnson  County;  rises  2  miles  northwest  of  Bono  in 
western  part  of  county;  flows  southeasterly  7  miles  into  Nolands  River 
(tributary  to  the  Brazos)  southwest  of  Cleburne.  Granbury  and  Cleburne 
topographic  maps. 

Robinson  Branch. — Burnet  County;  small  stream  flowing  2J  miles  northerly 
into  Russell  Fork  of  San  Gabriel  River  (tributary  through  the  North 
Fork  of  San  Gabriel  River  to  the  San  Gabriel  and  thus  to  Little  and 
Brazos  rivers)  northeast  of  Burnet    Burnet  topographic  map. 

Robinson  Creek. — Hood  County;  rises  near  Erath-Hood  County  line;  flows 
northeasterly  15  miles  Into  Brazos  River,  3  miles  north  of  Thorps  Springs 
in  northern  part  of  county.  Granbury  and  Weatherford  topographic 
maps. 

Robinson  Creek. — Jasper  County;  a  stream  6  miles  long  flowing  south- 
westerly Into  Big  Creek  (tributary  to  Xeches  River)  In  western  part  of 
county. 

RoBisoN  C^REEK. — ^Fayctte  County;  small  Intermittent  tributary  joining  Colo- 
rado River  li  miles  northwest  of  West  IN)int  in  the  northwestern  part  of 
the  county;  length,  4  miles.     Fhitonia  topographic  map. 

Rociielij:  Creek. — Bowie  County;  an  intermittent  stream  3  miles  long  flow- 
ing southeasterly  to  Its  Junction  with  Langum  Creek  (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Mississippi)  about  3  miles 
southeast  of  Redwater  In  southeastern  part  of  county.  Texarkana  topo- 
graphic map. 

Rock  Bayou. — Harris  County;  rises  In  the  northwestern  part  of  the  county; 
flows  easterly  and  northeasterly  21  miles  into  Cypress  Creek  (tributary 
through  Spring  Creek  to  San  Jacinto  River  and  thus  to  Galveston  Bay  and 
Gulf  of  Mexico)  5  miles  east  of  Cypress. 

Rock  CJreek. — Cooke  (bounty;  a  small  stream  flowing  into  Pecan  Creek  (tribu- 
tary through  Elm  Fork  of  Trinity  to  the  Trinity)  northwest  of  tlie  town  of 
Gainesville.    Gainesville  topographic  map. 

lto(  K  Creek. — Smith  County ;  a  stream  about  6  miles  long  flowing  northeasterly 
into  Sabine  River  about  3  miles  west  of  i>olnt  where  the  International  & 
Great  Northern  Railroad  crosses  this  stream  in  northwestern  pai*t  of  county. 
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Bock  Cheek. — Bosque  County;  a  stream  4i  miles  long  flowing  nortlierly  into 
Brazos  River  at  Brazos  Point,  in  extreme  northern  part  of  county.     Gran- 
bury  topographic  map. 
Rock  Creek. — Bowie  County;  rises  about  li  miles  southwest  of  Whalejts;  flows 
southerly  7  miles  into  Langum  Creek  (tributary  to  Sulp!iur  River  ami  thus 
through  Red  River  to  the  Mississippi )  about  li  miles  northwest  of  Maud,  in 
central  part  of  county.    New  Boston  topographic  map. 
Rock  Cbeek. — Gonzales  County;  small  stream  in  southern  part  of  the  county; 
flows  into  Elm  Fork  of  Sandies  Creek  ( tributary  to  Sandies  Creek  and  thus 
to  Guadalupe  River.) 
Rock  Cbeek. — Goliad  County ;  small  stream  in  northwestern  part  of  county  flow- 
ing through  Coleto  Creek  to  Guadalupe  River. 
Rock  Cbeek. — Grayson  County;  small  intermittent  stream  flowing  Into  Red 
River   (tributary  to  Mississippi)  In  extreme  northwestern  part  of  county. 
Den  i  son  topographic  map. 
Rock  Cbeek. — Gregg  County;  small  tributary  to  Pi'airie  Creek  and  thus  to  the 

Sabine  River  in  western  part  of  county. 
Rock  Cbeek. — Hopkins  CJounty ;  rises  about  4  miles  south  of  Sulphur  Springs ; 
flows  northeasterly  9  miles  into  Whiteoak  Bayou   (tributary  to  Sulphur 
River  and  thus  through  Red  River  to  the  Micsissippi). 
Rock  Cbeek. — Jack  and  Palo  Pinto  counties  ;  a  stream  flowing  southerly  13  miles 
along  the  west  line  of  Jack  County  to  its  junction  with  Brazos  River,  three- 
fourths  of  a  mile  east  of  southeast  comer  of  Young  County.    Palo  Pinto 
topographic  map. 
Rock  Cbeek. — Hutchinson  and  Carson  counties;  an  Intermittent  stream  rising 
10  miles  north  of  Panhandle,  in  northern  part  of  Carson  County,  and  flow- 
ing northerly  into  Canadian  River  (tributary  through  Arkansas  River  to  the 
Mississippi)  6  miles  southwest  of  Plemons,  in  southwestern  part  of  Hutchin- 
son County. 
Rock  Cvexk. — Johnson  and  Tarrant  counties ;  rises  north  of  Brushy  Knob,  in 
Ji»hnson  County ;  flows  northerly  12  miles  Into  CUear  Fork  of  Trinity  River 
(tributary  to  West  Fork  of  Trinity  River  and  thus  to  the  Trinity)  about 
4  miles  south  of  Benbrook.    Cleburne  and  Fort  Worth  topographic  maps. 
Rock  Creek. — Lamar  County;  rises  about  a  mile  southwest  of  Brookston,  in 
southwestern  part  of  county;  flows  southeasterly  11  miles  into  North  Sul- 
phur River  (tributary  through  Sulphur  River  to  Red  River  and  thus  to  tlie 
Mississippi),  in  southwestern  part  of  county,  at  southern  boundary. 
Rock  Creek. — ^McLennan  County;  rises  about  2  miles  north  of  China  Springs, 
in  western  part  of  county ;  flows  northeasterly  8  miles  into  Brazos  River. 
Waco  topographic  map. 
Rock  Cbeek. — ^Parker  and  Jack  counties;  rises  in  southeast  corner  of  Jack 
County;  flows  southerly  24  miles  into  Brazos  River  4  miles  southwest  of 
Millsap  In  western  part  of  Parker  County.    Weatherford  and  Palo  Pinto 
topographic  maps. 
ItocK  Cbeek. — Uvalde  County ;  intermittent  stream  in  northern  part  of  county ; 
flows  southeastward  7  miles  to  its  junction  with  Dry  Frio  River  (tributary 
to  the  Nueces  through  Frio  River)    1  mile  south  of  Davenport  ranch. 
Uvalde  topographic  map. 
Rock  Fobk  of  Navidad  Riveb. — Fayette  County;  rises  east  of  the  town  of 
Flatonia;  flows  eastward  9  miles  into  West  Fork  Navidad  River   (tribu- 
tary through  Navidad  River  to  the  Lavaca  and  thence  to  Matagorda  Bay 
and  Gulf  of  Mexico)  8  miles  west  of  Schulenburg.    Flatonia  topographic 
map. 
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KotKrooL  GUU.T. — Hjirrb^  t^ounky ;  lise^  ^|  ■itl<r«  «i:»t  6f  Moooaliiiie  Hill;  flovi 
Bortbeasterij  1^  nOles  into  Sam  Jacinto  RiTer  and  Ums  to  CMl  of  Mnico. 
Intennittent.    Moonshine  Hill  topographic  map. 

llocK  Sfri><^  Ckeck. — Gray  and  Dvnlejr  cuiinU&^;  rises  In  aooUiaffn  part  d( 
Gniy  Cooaty ;  flows  suotiwaatorljr  8  aUes  into  Whitefiak  Chrcek  (triiMtiinr 
to  Salt  Fork  of  Bed  Rirer,  Prairie  Dog  Town  Fork  oi  Bed  ILivar,  axkd  tba« 
through  Bed  lUver  to  the  Mississippi),  in  noitiieastera  part  oX  Donley 
CXHinty. 

Bock  Ta^ck  Ceisk. — Johnson  Coonty ;  snudl  stream  flowing  into  Sootb  Fork  of 
Pecan  Creek  (trihntary  to  Pecan  and  Richland  creeks,  ttkeoce  to  tibe  Trin- 
ity) southeast  of  Coba,  in  eastern  part  of  county,  detame  topogrs^kic 
map. 

BocKHousK  DsAW. — ^El  Paso  Ooonty;  ajs  intermittent  stream  in  central  part 
of  ooonty  near  southern  e«l^  of  Hueco  Mountains ;  flows  soother^  9  mile^ 
and  sinks  in  the  sands  27  ndles  north  of  Fort  Hancock.  Cerro  Alto  topo- 
graptilc  map. 

Rockwall  Ckeek. — Scurry  County ;  rLiies  in  northeast  comer  of  county ;  flows 
northeasterly  5  miles  into  Rough  Creek  (trihutary  tinougk  Double  Moua* 
toln  Fork  of  Braios  iUver  to  the  BrazoK>. 

BocKV  Branch. — Grvgs  County;  small  trihutary  to  Sabine  IUver  about  3  mllc^ 
west  of  l-ongview. 

BocKV  Branch. — Hill  County;  a  small  iateraiitt«rt  stream  flowing  southerlf 

Into  Hackberry  Creek    (trihutary   to  A^uUIa  Creek  and  thus  to  Braz«is 

.  River)  in  c^itral  ixirt  of  county  southwest  of  HillsborOb    Waco  topographic 


BocKT  Cbskk.— Bastrop  County;  northwest  of  Cistern  In  sonthem  part  of 
county;  small  interraitteiit  stream  flowing  into  f'eacii  Creek  and  thas  to 
Guadalupe  River.    Flatonla  topographic  mmp, 

BoCKT  Creek. — Burnet  County;  formed  4J  miles  southwest  of  Oakalla  in 
nortlieastem  comer  of  county  by  union  of  North  and  Sooth  Rocky  creeks; 
flows  northeasterly*  5i  miles  Into  Lampasas  River  (trihatory  throogl^  Little 
River  to  the  Brazos)  onehalf  mile  northeast  of  Oakalla.  Geargetowa 
topographic  map. 

Bo(»^T  CasKK. — ^Bell  County;  rises  near  BeU-Williamsott  county  Mne;  flows 
northerly  5  miles  into  Lampasas  River  (tributary  through  Little  River 
to  the  Brasos)  southwest  of  Youngsport.    Georgetown  topographic  map. 

BocKY  Cbkek. — Bosque  County ;  a  stream  flo\^ing  easterly  10  miles  toto  Brazos 
River  west  of  Prairie  Valley  in  easitem  part  of  county.  Waco  topographic 
raapk 

BocKY  Crekk. — Cass  County;  rises  about  4  miles  ^Yest  of  Forest;  flows  north- 
easterly 5  miles  into  Sulrihur  River  (tributary  to  Red  River  and  thas  ta 
the  Mississippi). 

BocKY  Creek. — Colorado  County;  small  stream  in  western  part  of  county; 
flows  southerly  5  miles  joining  Colorado  River  4  miles  west  of  Cohnabus. 

BocKY  C*REKK.— Omanche  County;  a  small  intermittent  stream;  rises  near 
CkMnanche-Hamilton  County  line  south  of  Oarleton ;  flows  so«ttber|y  4  aillcit 
into  Resley  Creek  (tributary  to  Leon  Rlver»  thence  throoi^  little  River 
to  the  Brazos).    Hamilton  topograpliic  map. 

BocKT  Cbbek.— Fayette  Ounty;  rises  near  Rutersville;  joins  Gohmclo  River 
in  the  eastern  part  of  the  county  4  milea  east  of  LaGrange;  lengtl^. »  miles. 

BocKY  Ckebk.— Fayette  Coonty;  tributary  through  C^ommins  Creek  to  Colo- 
rado River  In  the  northeastern  port  of  the  county;  flows  one  mHe  to  the 
east  of  Roundtop ;  length,  8  mllesi. 
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BooKY  Creek. — Fayette  County ;  aa  Intermittent  stream  rising  two  miles  north- 
east of  Flatonia,  and  flowing  southeasterly  to  its  Junction  with  Mulberry 
Cre^   (thence  to  Kavidad  and  Lavaca  rivers  and  Gulf  of  Mexico)  near 
the  southern  county  line.    Flatonla  topographic  map. 
BocKT  Cs£EiK. — Garza  and  Scurry  counties;  rises  in  northwestern  corner  of 
Scurry   County;   flows  northerly  8  miles  Into  Double  Mountain  Fork  of 
Brazos  River  (which  discharges  into  Brazos  River). 
HqcKT  Ck£ek. — Gonzales  County ;  southeast  of  Gonzales  in  the  eastern  part  of 
the  county;  small  intermittent  stream  flowing  into  Peach  Creek  (tributary 
to  Guadalupe  River). 
Rocky  Cbkek. — Grimes  CJounty ;  small  intermittent  stream  flowing  into  Beasom 
Creek  (tributary  to  Brazos  River)  east  of  Coiutney  In  southern  part  of 
county.    Navasota  topographic  map. 
Rocky  Cbeek. — IriOn  Ck>unty;  rises  in  the  northern  part  of  the  county;  flows 
southeastward  about  17  miles  into   Middle  Concho  River    (tributary  to 
South  CJoncho,  and  thus  through  Concho  River  to  the  Colorado)  1  mile 
south  of  Arden  In  the  northeastern  part  of  the  county.    Sherwood  topo- 
graphic map. 
Rocky  Cbeek. — Kaufman  County ;  small  stream  flowing  Into  'Ferris  Fork  of 
Cedar  Creek  (tributary  to  Cedar  Creek  and  Trinity  Rivei)  in  eastern  part 
of  county. 
BocKY  Creek. — Lavaca  County ;  rises  4  miles  west  of  Shiner  near  Lavaca-Gon- 
zales county  line;  flows  southeasterly  23  miles  into  Lavaca  River  (thus  to 
Gulf  of  Mexico  through  Matagorda  Bay)   7  miles  south  of  Halle ttsvi lie.  . 
Rocky  Cbeek. — Llano  Ck>unty ;  an  intermittent  stream  3  miles  In  length  flowing 
into  Llano  River  (thence  to  (Colorado  River)  northwest  of  Packsaddle  la  , 
the  southeastern  part  of  the  county.    Llano  topographic  map^ 
Rocky  Cbeek.— Miller  County,  Ark.,  and  Bowie  County.  Tex.,  rises  in  Miller 
County,  Ark.,  about  3i  miles  southeast  of  Texarkana ;  flows  southwesterly  . 
3  miles  to  Its  Intersection  of  the  Texas-Arkansas  state  line  about  3i  miles 
south  of  Texarkana,  thence  1  mile  through  Bowie  County,  Tex.,  into  Hur-  , 
licane  Creek   (tributary  to  Sulphur  River  and  thus  through  Red  River 
to  the  Mississippi).    Texarkana  topographic  map. 
Rocky  Cbeek. — ^Palo  Pinto  County ;  a  stieam  flowing  southeasterly  8  miles  Into 
Palo  Pinto  Oeek  (tributary  to  Brazos  River)  near  Mlngus  in  southwestern 
part  of  county.    Palo  Pinto  topographic  map. 
BocKY  Cbeek. — ^Palo  Pinto  County;  a  stream  7  miles  long  flowing  southerly 
into  Brazos*  River,  4  miles  southeast  of  Brazos,  in  southeastern  part  of 
county.    Palo  Pinto  topographic  map. 
Rocky  Cbeek. — Wilbarger  C3ounty;  rises  about  8  miles  west  of  HarroUl   In 
eastern  part  of  county;  flows  southerly  7  miles  into  Beaver  Creek,  tlience 
to  Wichita  River,  and  thus  through  Red  River  to  the  Mississippi. 
Rocky  Cbeek. — Schleicher  and  Menard  counties;  a  stream  1.5  miles  lonff  In 
the  western  part  of  Menard  County;  empties  into  San  Saba  River  (tribu- 
tary to  the  Colorado)  9  miles  northeast  of  Fort  McKavett    Fort  McKavett 
topographic  map. 
RocKT  Cbeek. — Washington  County;  rises  3  miles  southwest  of  Independence 
in  nc^them  part  of  county ;  flows  southeasterly  12  miles  into  Brazos  River. 
Gay  Hill  topographic  nuip. 
Rocky  Fobk  of  Navidao  Riveb. — ^Lavaca  County;    rises  near  Novohrall   in 
northwestern  part  of  county;  flows  southeasterly  15  miles  into  Navidad 
River  (tributary  to  Lavaca  River,  theoce  to  Gulf  of  Mexico  through  Mata< 
gorda  Bay)  in  northeastern  part  of  county. 
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RoDAiB  Bayou. — ^Jefferson  County ;  anall  tidal  stream  risiiig  about  1  mile  somli* 
west  of  Delphi  He;  and  flowing  southwesterly  S  mUes  into  Taylors  Bayou 
(and  thus  Uirougfa  Sabine  Lake  to  Golf  of  Mexico)  about  one-half  mile 
below  mouth  of  Hillebrant  Bayou. 

RoDGiats  Cbeek. — Wood  and  Cpshur  counties;  rises  in  southeastern  part  of 
Wood  County;  flows  southeasterly  6  miles  into  Sabine  River  in  soatb- 
westem  part  of  Upshur  County. 

RoGiats  Cbe£k. — Harrison  and  Panola  counties ;  rises  in  southern  part  of  Harri- 
son County ;  flows  southerly  4  miles  to  its  junction  with  Tuttle  Creek  in 
northwestern  part  of  Panola  County,  where  It  forms  Jackson  Creek  (tribu- 
tary to  Sabine  River). 

R0GEB8  OB  Six  MILE  Creek. — Leon  ami  Madison  counties;  rises  in  southeastern 
part  of  Leon  County ;  flows  easterly  9  miles,  forming  a  loop  in  the  north- 
eastern comer  of  Madison  County;  Joins  Trinity  River  in  Leon  County 
about  a  mile  southwest  of  Commerce. 

Rogers  Gully. — Harris  County ;  rises  1  mile  north  of  Harmaston ;  flows  east- 
erly 2  miles  into  San  Jacinto  River  (tributary  to  Gulf  of  Mexico) ;  inter- 
mittent.   Harmaston  topographic  map. 

Rolling  Fork. — Harris  County ;  rises  in  northwestern  part  of  county ;  3|  milea 
east  of  Satsuma ;  flows  southerly  2  miles  into  Whlteoak  Bayou,  thence 
to  Buffalo  Bayou  and  Gulf  of  Mexico;  intermittent  Satsuma  topographic 
map. 

Rosalia  Creek. — Duval  County;  small  intermittent  stream  in  southwestern 
part  of  county;  flows  eastward  8  miles  to  its  junction  with  Parilla  Creek 
(tributary  to  Gulf  of  Mexico  through  Poquita  Oeek  and  Bafllns  Bay). 

RosALES  OR  Chacon  C!reek. — Frio  and  Me<lina  counties:  rises  In  the  eastern 
part  of  Me<lina  Ounty;  flows  southerly  18  miles  through  Medina  County, 
then  17  miles  through  Frio  County  into  San  Miguel  Oeek  (tributary  to 
the  Nueces  through  Frio  River)  ;  length,  36  miles. 

RosiLLo  C^REEK. — Bcxar  County ;  rises  north  of  Kerby  in  the  eastern  part  of  the 
county;  flows  southerly  16  miles  Into  Salado  Creek  (tributary  to  San 
Antonio  River  and  thus  to  the  Guadalupe)  2i  miles  east  of  Espada  Mis- 
sion.   San  Antonio  topographic  map. 

Rosita  Cbeek.— Jim  Wells  County;  small  tributary  to  Agua  Dulce  Creek 
(thence  to  Gulf  of  Mexico  through  Santa  Petronilla  Creek  and  Baflins  Bay) 
in  northeastern  part  of  the  county ;  flows  northeasterly. 

Ross  OR  W^eaver  Crej:k. — ^Bonie  County ;  ri<«es  about  5  miles  southeast  of 
De  Kalb;  flows  southerly  8  miles  into  Bnssett  Creek  (tributary. to  Sulphur 
River  and  thus  through  Re<l  River  to  the  Mississippi)  about  2i  miles  north- 
west of  Bassett  in  western  part  of  county. 

Ross  Creek. — Sterling  and  Mitchell  counties;  rises  in  the  northeastern  part  of 
Sterling  County ;  flows  northeasterly  16  miles  into  Colorado  River  in  the 
southern  part  of  Mitchell  County.  « 

Rough  Creek. — Bosque  and  Somervell  counties;  rises  In  southwestern  comer 
of  Somervell  Ounty;  flows  southeasterly  Into  East  Bosque  River  (tribu- 
tary to  Bosque  River  and  thus  to  the  Brazos)  3  miles  west  of  Walnut  in 
the  western  part  of  Bosque  Count>\    Granbury  topographic  map. 

Roron  Creek. — Coleman  County;  rises  near  Novice  in  the  northwestern  part 
of  county;  flows  11  miles  to  its  junction  with  .Tim  Ned  Creek,  and  thu8  . 
through  Pecan  Bayou  to  the  Colorado.    Ballinger  and  Abilene  topographic 
maps. 

Rough  Creek. — Coke  County ;  a  short  stream  flowing  southwesterly  into  CJolo- 
rado  River  about  8  miles  northwest  of  Robert  Lee. 
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Rough  Creek. — Erath  County;  northerly  flowing  stream  3  miles  long  joining 
North    Paluxy   Creek    ( tributary   to   Paluxy   Creek   and   thus  to   Brazoa 
River)   3^  miles  southwest  of  Morgans  Mill  In  northern- part  of  county. 
Stephenville  topographic  map. 
Rough  or  Sweetwater  Creek. — Fisher  and  Scurry  counties;  rises  near  Der- 
mott  in  northern  part  of  Scurry  County ;  flows  northeasterly  22  miles  into 
Double  Mountain   Fork  of  Brazos  River  tributary  to  the  Brazos)    near 
Adair  in  northwest  corner  of  Fisher  County. 
Rough  Creek. — Mills  County ;  small  stream  northwest  of  Regency  in  the  south- 
western part  of  the  county;  flow^s  5  miles  into  Colorado  River.     Bro>vn- 
wood  and  San  Saba  topographic  maps. 
RorcH    Ckeek. — San   Saba  County;   small  stream  northwest  of  Bend  in  the 
southeastern  part  of  the  county;  tributary  to  Colorado  River;  length,  8 
miles.     San  Saba  topographic  map. 
Rough  Creek. — Somervell  County ;  rises  2  miles  northwest  of  Chalk  Mountain ; 
flows  northerly  7  miles  into  Paluxy  Creek  (tributary  to  Brazos  River)  3 
miles  southeast  of  Paluxy  In  western  part  of  county.     Granbury  topo- 
graphic map. 
Rough  Hoixow. — Uvalde  County ;  small  intermittent  tributary  to  West  Nueces 
River  west  of  Round  Mountnin ;  4|  miles  long.    Brackett  topographic  map. 
Rough    Hollow. — Kinney   County;   a    small    Intermittent   tributary   to   West 
Nueces  River   (thence  to  Nueces  River)   rising  at  Turkey  Mountain  and 
flowing  southeasterly  through  the  northeastern. part  of  the  county;  length, 
7  miles.    Brackett  topographic  map. 
Rough  Run. — Brewster  County;  rises  on  eastern  slope  of  Christmas  Mountains ; 
flows  southwesterly  15  miles;  joins  Terllngua  Creek    (tributary   to  Rio 
Grande)  10  miles  east  of  Terllngua.    Terllngua  topographic  map. 
Round  Hole  Branch. — Erath  County;  rises  2  miles  south  of  Selden  in  south- 
ern part  of  county;  flows  southerly  4  miles  Into  Bosque  River  (tributary 
to  the  Brazos)  near  Clairette.    Stephenville  toiK)graphic  map. 
Round  Lake. — Bo\\'le  County;  about  5  miles  southeast  of  Maud  in  southern 
part  of  county;  formed  by  an  old  channel  of  Sulphur  River  (tributary  to 
Red   River,   which  discharges  into  the  ^Ilsslsslppl).     New  Boston   topo- 
graphic map. 
Round  Lake. — Fort  Bend  County;  8  miles  northeast  of  Richmond  In  north- 
ern part  of  county;  outlet,  Oyster  Bay,  which  discharges  into  Brazos 
River;   small. 
RouND-T-p   Creek. — Collingsworth   County;    a   stream    3^    miles   long   flowing 
southerly  through  eastern  part  of  county  into  Salt  Fork  of  Red  River, 
thence  to  Prairie  Dog  Town  of  the  Red,  and  thus  through  Red  River  to 
the  Missisdppl. 
BowLETT  Creek. — Collin,  Dallas,  and  Rockwall  counties:  rises  about  4  miles 
west  of  Allen  in  Collin  County;  flows  southeasterly  26  miles  Into  Bast  Fork 
of  Trinity  River  (tributary  to  Trinity  River)  in  the  southwestern  part  of 
Rockwall   County  a    short   distance  above  Barnes   Bridge.     Dallas   and 
Barnes  Bridge  topographic  maps. 
Rucker  (^eek. — Hood  County;  rises  near  Parker-Hood  county  line;   flows 
southerly  11  miles  Into  Brazos  River  at  Granbury  In  northeastern  part  of 
county.    Weatherford  and  Granbury  toi>ographlc  maps. 
Running  Brushy  Creeh. — Williamson  County;  rises  In  southeastern  part  of 
county  li  miles  west  of  Brugerhoff;  flows  easterly  12  miles  Into  Brushy 
Creek,  tributary  to  San  Gabriel  River.    GeorgetowTi  topographic  map. 
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lU-iiUf:!.  i'KCLK. — IlairTis  Owacj ;  rhae*  \\  niles  nortbweBct  of  HilleiMbtil; 
flows  MMiUiwesterly  ^  nrihn  teto  Bsfiilo  Bajoo  Itribntftry  to  Kubine, 
Trinity,  aod  Gahneaton  bflr%  mad  tfaas  to  Gulf  oC  Mexico) ;  iDtermitteDt 
Hilleodahl  to|»it)n^{»hic  m:ipL 

Rmner  Cahton. — JHT  OatU  Co«inty;  a  atRAm  6  ndles  in  len^it  coimectiiix 
with  Iforw  Thief  C^uiyoa  UrilNitarT  to  Uoipu  Creek,  muI  thus  tkroui^ 
Paiifiuif>  Creek  aa«l  Fer«M  Riv^  to  Rio  GnuMle)  in  eastern  p^rt  of  coanty. 
Fort  Davis  tofM«$T«phic  nttih. 

RUKMNQ  (^cxK. — Hofikins  aod  Wood  cosnties;  ri^vs  in  aoothem  part  of  Ho(k 
kins  County;  flow*  sioaiberty  14  miles  into  Caney  Creek  in  northwestem 
part  of  Wood  County. 

Rr>-xi.N6  Fork. — Shelby  County;  headwater  stieam  of  Patroon  Bayou  (tribu- 
tary to  Sahine  Rivier)  MHitbe«3t  of  Neuville  in  aontiiem  part  of  county. 

Rush  Ckeek. — Armstrong  County;  in  north  western  part  of  county;  an  inter- 
rupted intermittent  water  coan«  that  protnbly,  during  extremely  lus*\y 
precipitation,  flows  south  westerly  about  9  mites  into  Dry  Creek  (tributar> 
to  Prairie  Dtkg  Town  FiHrk  of  Red  River  and  thus  tlirough  tlie  Red  to 
Jlississii^  River). 

Rush  Cbeek. — ^Navarro  Cimrny;  rises  near  Powell  in  eastern  part  of  count) ; 
flows  soutlieasterly  16  miles  into  Trinity  River. 

Rush  Csekk. — ^RocikWaU  County;  an  intermittent  stream  flowing  into  Ea4 
Fork  of  Trinity  River  (tributary  to  the  Trinity)  southwest  of  Heath  in  the 
eouthwestem  part  of  the  county.    Barnes  Bridge  topographic  map. 

RrsH  Ckeek, — Sabine  County;  flows  southwesterly  6  miles  into  Devils  Ford 
Creek  (tlien  to  Bear  Oeek,  Ayi^  Bayou,  Angettna,  and  Nechea  river&) 
in  southwestern  part  of  county. 

RtJSH  Crixel — ^Tarrant  County;  rises  about  34  miies  southeast  of  Kexmedate; 
flows  nortlierly  11  miiee  into  Village  Cre^  (tributary  to  West  Fork  of 
Trinity  River,  and  thus  to  the  Trinity)  4  miles  west  of  the  town  of 
Arlington.    Fort  Worth  topographic  map. 

RrsH  Cbeek.— Wichita  County;  a  small  stream  flowing  into  Wichita  River 
(tributar>'  to  Red  Riv»  and  thus  to  the  Mississippi)  in  the  southwestern 
.    part  of  the  county. 

Rush  Lake. — Fort  Bend  County;  in  northern  part  of  county  6i  miles  north- 
east of  Richmond  in  Dyster  Bayou  drainage ;  outlet.  Oyster  Bay  and  Brazod 
River ;  smalL 

Rusks  Bbook. — Xacog<loches  County;  small  stream  flowing  into  Bayou  Bonito 
(tributary  to  Bayou  La  Nana,  and  thence  to  Angelina  and  Xeches  rivers) 
in  the  town  of  Nacogdoches. 

RxTfirmsBS  CBnac — Dickens  and  Motley  counties;  rises  In  northwestern  comer 
of  Dlclcens  County;  flows  northeasterly  5  miles  into  Wolf  Creeks  (tributary 
to  OUve  Fork  of  South  Pease  River  and  thus  through  South  Pease,  lOddle 
Pease,  and  Pease  rivers  to  Red  River,  which  discharges  into  the  Missis- 
sippi)  about  a  mile  nortb  of  the  southern  boundary  line  in  southwestern 
part  of  Motley  Cotmty. 

RrssETx  Creek.— Palo  Pinto,  Stephens,  and  Eastland  comities;  rises  5  miles 
east  of  M^riman  in  m»rthem  part  of  Eastland  Omnty ;  flows  uortheasteH/ 
10  miles  into  North  Palo  Pinto  Creek  (which  discharges  into  Brazos  River 
through  Palo  Pinto  Oeek)  4  miles  west  of  Strawn  in  southwestern  part 
of  Palo  Pinto  County.    Eastland  and  Breckenridge  topographic  maps. 

RtrsfiixL  C^BEEK.— Hopkins  CU>unty ;  small  stream  flowing  into  Wldteoak  BayoQ 
(tributary  to  Sulphiur  River  and  thus  tluough  Red  River  to  the  Missisilppi) 
about  4  miles  northwest  of  Sulphur  Springs  in  central  part  of  county. 
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BuA&iiXL  Cbeek. — ^Tyler  and  Polk  counties ;  rises  about  3  miles  east  of  Horteose 
In  Polk  County ;  flows  northeasterly  17  miles  into  Neclies  River  in  Tyler 
County  about  7  miles  west  of  Rockland. 
UussKix  Fork  or  San  Gabrikl  River. — Burnet  County;  rises  5  miles  north  of 
Burnet  In  central  part  of  county ;  flows  easterly  17  miles  into  North  Fork  of 
San  Gabri^  River  (tributary  to  San  Gabriel  River  and  thus  through  Little 
Biver  to  tije  Brazos)  a  mile  southeast  of  .Toppa.    Burnet  topographic  map. 
Sabaxna  Rn-EB. — Comanche,  Eastland  and  Callahan  counties:  rises  near  the 
viBaiSe  of  Atwell  near  to  Eastland  and  Callahan  count}*  line ;  flows  south- 
easterly 50  miles  into  I..eon  River  (tributary  to  Little  River  and  thus  to 
the  Brazos)  6  miles  south  of  Deleon  in  nortiieru  part  of  Comanche  County. 
Bastiand  topographic  mop. 
Sabina  Creek. — Kendall  County ;  near  Welfare  in  central  i>art  of  county;  small 

tributary  to  Guadalupe  River. 
Sablsai.  Rivis. — ^Bandera  and  Uvalde  counties;  rises  near  VandeiT>ool  in  the 
western  part  of  Bamlera  County;  flows  southward  and  S4>utheastward  18 
miles  through  Bandera  County,  then  40  miles  through  Uvalde  County  into 
Frio  River  (tributary  to  tlie  Nueces)  in  southeast  corner  of  Uvalde  County. 
Uvalde  topographic  map. 
Sabinas  Creek. — Kendall  County;  east  of  Comfort;  trlbutarj-  to  Guadalupe 

Riyer  in  western  part  of  county. 
Sabine  Riveb. — Rises  about  3  miles  nortlieast  of  Farmersvllle  in  Collin  County 
in  the  northeastern  part  of  the  State ;  flows  southeasterly  180  miles  to  the 
southeastern  corner  of  Panola  County*  then  takes  a  southerly  course, 
forming  the  boundary  between  Texas  and  Louisiana  for  180  miles ;  empties 
into  Sabine  Lake  (an  expansion  of  Sabine  River  in  Orange  County  13  miles 
below  Orange,  and  thus  through  Sabine  Pass  to  the  Gulf  of  Mexico.  Gag- 
ing stations  at  Long\iew,  Tex.,  (19(>4-1906).  lA>gansport,  La.,  (1903-190G). 
The  river  is  navigable  for  small  boats  for  some  distance  above  its  mouth, 
and  commercially  is  of  great  value. 

As  the  Sabine  has  its  sources  and  watershed  in  a  region  of  abundant 
rainfall,  as  well  as  a  forest  cover  which  conser\e8  the  nin-oflC,  It  is  fetl 
by  many  strong  flowing  tributaries,  many  of  which  are  utilized  for  small 
water-power  plants.  Rice  is  irrigated  in  the  lower  portion  of  the  drainage. 
Area  of  drainage  basin  'in  Texas>  7,360  square  miles.  See  Second  Report  of 
Texas  Board  of  Water  Engineers  for  list  of  certified  filings  for  appro- 
priation of  water. 
Sabine  Rnm,  Lake  Fobk  of. — Hopkins,  Rains,  and  Wood  counties ;  rises  about 
1  mile  north  of  Dai^,  in  southwestern  part  of  Hopkins  County ;  flows  south- 
easterly 44  miles  into  Sabine  River  about  li  miles  8oi.thwest  of  Crow,  in 
soBthern  part  of  Wood  County. 
Sabikillo  Cbekk. — Sabine  County;  rises  in  northwestern  part;  flows  south- 
easterly 6  miles  into  Palo  Gaucho  Bayou  (tributary  to  Sabine  River). 
SAnnnc  Laksl — Orange  and  Jefferson  counties;  heads  13  miles  southwest  of 
Orange ;  an  expansion  of  Sabine  River  at  its  mouth ;  about  Id  miles  long 
and  6  miles  wide;  approximate  area,  115  square  mile»;  outlet  tlirough 
Sabine  Pass  (tidal  channel  about  8  miles  long)  to  Gulf  of  Mexico;  tidaL 
The  Texas-Louisiana  boundary  line  follows  the  center  of  Sabine  Lake. 
Samhuebs  Cbbsk. — Dooley  County;  rises  about  2  miles  southeast  of  Evans,  in 
the  northern  part  of  the  county ;  flows  southerly  12  miles  into  Salt  Fork  of 
Bed  River  (tributary  to  Prairie  Dog  Town  Fork  of  the  Red  and  thus 
through  Red  Biver  to  the  Mississippi)  8  miles  northwest  of  Clarendon. 
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Baddle  Creek. — McCulloch  County;  in  the  northwestern  part  of  the  county; 
flows  7  miles  to  its  junction  with  Salt  Creek  (tributary  to  the  Colorado). 
Eden  topographic  map. 

Kage  Draw. — Dickens  County;  small  stream  flowing  southward  7  miles  Into 
Uuck  Creek  (tributary  through  Salt  Fork  of  Brazos  River  to  the  Braxos) 
south  of  Gilpin,  near  Dickens-Kent  county  line. 

Ht.  Claib  Cbeek. — Roberts  County;  rises  C  miles  northwest  of  Miami;  flows 
northerly  15  miles  into  Canadian  River  (tributary  to  Arkansas  River  and 
thus  to  the  Mississippi)  22  miles  northwest  of  Miami,  In  northeastern  part 
6f  county. 

Halado  Cbeek. — Bexar  County ;  rises  near  Van  Raub,  In  the  northern  part  of 
the  county;  flows  southerly  38  miles  into  San  Antonio  River  (tributary  to 
the  Guadalupe)  3  miles  south  of  Espada  Mission.  San  Antonio  topographic 
map. 

Saij^.uo  Ckeek,  Nokth  Fork. — ^Bell  and  Williamson  counties ;  small  stream  flow- 
ing northeasterly  Into  Salado  Creek  (tributary  to  Lampasas  River  and  thua 
through  Little  River  to  the  Brazos)  south  of  Youngsport;  length,  7  miles. 
Georgetown  topographic  map. 

Saij^do  (Jbeek. — Williamson  and  Bell  counties ;  rises  4  miles  northwest  of  Flor- 
ence, In  northern  part  of  Williamson  County ;  flows  northeasterly  35  miles 
Into  Lampasas  River  (tributary  through  Little  River  to  the  Brazos)  1  mile 
above  mouth  of  Lampasas  River.  Georgetown  and  Taylor  topographic 
maps. 

Salado  Creek. — Webb  and  Lasalle  counties ;  rises  in  the  northeastern  part  of 
Webb  County ;  flows  northeasterly  15  miles  through  Webb  County,  then  1 
mile  through  Lasalle  County  into  Nueces  River,  in  southeastern  corner  of 
I^siille  (^ounty. 

Salavilla  Creek. — Bexar  County ;  rises  southeast  of  Converse,  In  the  eastern 
part  of  the  county;  empties  into  Martinez  Creek  (tributary  to  Rio  Cibolo, 
thence  through  San  Antonio  River  to  the  Guadalupe). 

Sal^s  Bbancu. — Tom  Green  County;  an  Intermittent  stream  5  miles  long  south- 
west of  the  town  of  Miles,  in  the  northeastern  part  of  the  county;  flows  into 
Concho  River  and  thus  to  the  Colorado.    Hayrick  topographic  map. 

Salinas  C^reek. — Mapon  County;  a  stream  12  niilos  long  flowing  through  the 
western  part  of  the  county  to  its  junction  with  Llano  River  (tributary  to 
the  Colorado)  south  of  Indianapolis.     Mason  topographic  map. 

Salinas  Cbekk. — Refugio  and  Aransas  counties;  rises  in  the  eastern  part  of 
Refugio  County ;  flows  southeasterly  2  miles  through  Refugio  County,  then 
3  miles  through  Aransas  County  into  St.  Charles  Bay,  and  thus  to  Aransas 
Bay  and  Gulf  of  Mexico. 

Saline  or  Carters  Creek. — Brazos  County ;  rises  near  Bryan,  In  central  part  of 
county ;  flows  southeasterly  16  miles  into  Navasota  River  (tributary  to 
Brazos  River). 

Saline  Creek. — King  County ;  a  small  stream  flowing  5  miles  west  of  Guthrie 
Into  South  Wichita  River,  thence  to  Wichita  River,  and  thus  tlirough  the 
Red  to  the  Mississippi. 

Saline  Fork  of  ("Jroton  Creek. — King  County ;  considered  continuation  of  Oo- 
ton  Creek ;  see  also  Croton  Creek. 

Sallie  Keaton  Slottgh. — Cass  County;  about  f^  miles  northeast  of  Douglasvllle; 
formed  by  an  old  channel  of  Sulphur  River ;  during  overflow  connects  Slioal 
Creek  with  Sulphur  River  (tributary  to  Red  River,  which  discharges  Into 
the  Mississippi) ;  intermittent.    Linden  and  New  Boston  topographic  maps. 


Digiiized  by 


Google 


GAZETTEER  OF  STREAMS  OF  TEXAS.  209 

S.\LSAKORA  Cbeek. — Bexor  County;  rises  north  of  tlie  city  of  San  Antonio; 
flows  southeasterly  12  miles  into  San  Pedro  Creek  (tribntary  through  San 
Antonio  River  to  the  Guadalupe),  in  the  southwestern  part  of  San  Antonio. 
San  Antonio  t(H;x>grapliic  map. 
Salt  Bayou. — ^Jefferson  County ;  rises  in  Star  Lake  about  midway  between  Sa- 
bine Pass  and  west  county  line;  flows  northwesterly  parallel  to  the  Gulf 
shore,  passes  through  lakes  Kieth,  Salt,  Knight,  and  Fence,  as  well  as  a 
nnmber  of  shallow  lakes,  then  takes  a  northerly  course,  discharging  into 
Taylors  Bayou,  and  thus  through  Sabine  Lake  to  the  Gulf  of  Mexico,  near 
West  Port  Arthur. 
Sam?  Bbakch. — Erath  County;  an  intermittent  stream  south  of  Dublin  in 
sontliem  pi^  of  county;  flows  southerly  4  miles  into  Resley  Creek  (tribu- 
tary to  Leo»  River  and  thus  through  Little  River  to  the  Brazos).    Stephen- 
TiUe  and  Hamilton  topograpliic  maps. 
Salt  Branch. — Payette  County;   south  of  Muldoon  in  western  part  of  the 
county ;  a  small  intermittent  stream  about  2  miles  long  ffowing  into  Pinoak 
Creek    (tributary  through  Buckner  CJreek  to  Colorado  River).     Flatonla 
topograplilc  map. 
Salt  Branch. — ^Karnes  County;  near  Hunge,  in  the  eastern  part  of  the  county; 
flows  through  Ecleto  Creek  to  San  Antonio  River  and  thus  to  the  Guada- 
Inpe. 
Salt  Branch. — San  Saba  County;  rises  near  Taylorville  In  the  southeastern 
part  of  the  county;  flows  northeasterly  7  miles  into  Cherokee  Creek  (tribu- 
tary to  Colorado  River)    Bi  miles  northeast  of  the  town  of  Cherokee. 
Llano  and  San  Saba  topograplilc  maps. 
Salt  Branch  op  Salt  Career. — Concho  and  McCulloch  counties ;  a  small  stream 
flowing  through  the  northwestern  part  of  McCulloch  and  northeastern  part 
of  Concho  County  into  Salt  Creek  and  thus  to  the  Colorado;  length,  11 
miles.    Eden  topographic  map. 
Salt  Career. — ^Armstrong  County ;  rises  In  southwestern  part  of  county ;  flows 
southwesterly  6  miles  into  Prairie  Dog  Town  Fork  of  Red  River  (tributary 
to  Red  River,  and  thus  to  the  Mississippi). 
Salt  Creek. — ^Brown  County ;  rises  northeast  of  the  town  of  Brownwood  in  the 
eastern  part  of  the  county ;  flows  into  Pecan  Bayou  ( tributary  to  Colorado 
River) ;  length,  11  miles.     Brownwood  topographic  map. 
Salt  Creek. — Collingsworth  and  Childress  counties ;  rises  in  southwestern  part 
of  Collingsworth  (IJounty;  flows  southeasterly  23  miles  into  Prairie  Dog 
Town  Fork  of  Red  River  (tributary  to  Red  River,  which  discharges  into  the 
Mississippi)  in  northern  part  of  Childress  County. 
Salt   Creek. — Goadalupe    County;    small    intermittent    stream    flowing   into 
Guadaluiie  River  about  10  miles  southeast  of  Seguin.     San  Marcos  topo- 
grapliic  map. 
Salt  Creek. — Gillespie  and  Mason  counties;  a  stream  flowing  through  the 
south  central  part  of  Mason  (bounty  and  northwestern  part  of  Gillespie 
Ck>unty  into  James  River  (trtbutary  to  Llano  River  and  thus  to  the  Colo- 
rado) ;  length,  18  miles.    Kerrville  and  Mason  topographic  maps. 
Salt  (?reek. — Kent  County;  a  stream  flowing  northeasterly  9  miles  into  Salt 
Fork  of  Brazos  River   (tributary  to  the  Brazos)   5  miles  northwest  of 
Clairemont  in  western  part  of  county. 
117992*— 19— wsp  448 ^14 
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Salt  Ckeek.— -McCulloeh  C^ontar ;  rtses  16  Biile»  nortlLwest  of  Boul;  in  U» 
H  e»«terD  port  of  tite  county ;  flows  tujrtbward  18  miles  tbroagb  Salt  Gftp  in 
ia  Brady  MouataLos  Into  Colomclo  River  6  AiUeH  west  of  WaUIrip  in  the 
northwestern  part  of  tlie  couut>'.    Eden  topogrmpbic  map. 

Salt  Cbeek. — Montage  County;  rises  at  Slontague  in  central  part  of  county; 
flows  northwesterly  IS  miie;>  into  Red  River  Ctribuury  to  the  ^ft^iissiptw) 
about  1  mile  nortbeai^t  of  Red  River  Station  Crossing  on  nortbem  comty 
line.    Montague  topograpfaic  map. 

Salt  Cbeek. — Motley  County ;  ri><es  to  western  part  of  county ;  flows  northeast- 
ward 4  miles  Into  Middle  Pease  Rirer  (tributary  to  Pease  River  and  tbiH 
through  Red  River  to  the  Mississippi)  about  4  miles  northwest  of  Matador. 

Salt  Cbeek. — Motley  County;  rls^es  to  the  southeastern  part  of  eonnty;  Qew^ 
northeasterly  10  ndles  Into  South  Pease  River  (tributary -tta-ouf^  yihWv 
Pease  to  Pease  River  and  thus  throosh  Red  River  to  thej^isisiSBfppi)  m 
tlie  eastern  part  of  county  about  one^half  mfle  west  of  the  County  line. 

S;alt  Cbeek. — Slooews^U  and  Kent  counties;  rises  near  StonewaUrKeut  cuuDty 
line;  flows  nortteftstcrly  S  miles  into  CrotOB  Greek  (tribiitaiy  to  tiu> 
Brains). 

Salt  Cbeek. — ^Lampasas  County;  small  stream  flowing  thiough  the  saudi- 
westem  part  of  the  county  toto  Colocsdo  Riv» ;  length,  11  milea.  tsm- 
pasas  and  San  Saba  topographic  mapa. 

Salt  Creek. — Young  CJounty ;  rises  near  Olney  In  nortliem  port  of  county; 
flows  southeasterly  28  miles  toto  Brazos  River  8  miles  south  of  Graham. 

Salt  Flat  Cbebk^ — ^Brazos  County ;  rises  to  southeastern  part  of  county ;  flows 
easterly  2^  miles  toto  Navasota  River  (tritMitary  to  Brazos  River). 

Salt  Fork.— Gonziiles  County ;  rl.ses  to  the  southwestern  part  of  the  couaty ; 
flows  southeasterly  17  miles  toto  Flvemlle  Creek  (trtoutary  through  Sandles 
Creek  to  Guadalupe  River)  near  PilgnnL 

Salt  Fork  of  Brazos  Ria-ek. — Stonewall,  Kent,  Garza,  and  Crosby  counties; 
one  of  the  principal  tributaries  of  Brazos  River;  rises  10  miles  south  of 
Kmma  to  southeastern  part  of  Oosby  County;  flows  southeasterly  1T5 
miles  to  Its  confluence  with  Double  Mountain  Fork  of  Brazos  River  to 
form  Brazos  River  in  northeastern  part  of  Stonewall  Countj*.  (See  Braaw 
River.) 

Salt  Fork  of  Red  Riveb. — Carson,  Armstrong,  Donley,  and  Colli ngswartli 
counties,  Tex.,  rises  near  Conway  in  southern  part  of  Carson  County; 
flows  southeasterly  90  miles  to  the  Texas-Oklahoma  State  line,  east  of 
Welltogton  in  southeastern  part  of  Collingsworth  Omnty,  thence  soutlt- 
easterly  65  miles  through  Ofclah<msa  into  Prairie  Dog  Town  Fork  of  Red 
River  (tributary  to  Red  River  and  thus  to  the  Missisri|H>i)  about  12  miles 
•    northwest  of  Doans  to  northem  part  of  Wilbarger  0>unty,  Tex. 

BxvtGBABs  DiAw.— Brewslw  Coumty :  an  intermittent  stream  0  miles  \tmt^  rising 
5  miles  north  of  Terlingua  and  flowing  into  Terlingim  Creek  (trihiaary  to 
Kio  Gran<le)  G  miles  northwest  of  Terllngua  in  southern  part  of  cowity. 
Terlingua  topographic  map» 

Salt  Holiaw.— Callahan  Onmaty;  smsll  tmemiiient  tributary  flowtng  into 
Clear  Branch  (tributary  to  Pecan  Bayou). 

Salt  Proito  of  HnwAW)  Ciieeic. — Sh«rkelft>rd  Oofunty:  rtsew  1^  nffee  awrthwest 
of  Allmny;  flows  northeasteriy  20  miks  toto  Hubbanl  Creek  (trttwury 
through  Gooaales  Creek  to  Clear  Fork  of  Brazoo  River  sad  thus  ta  the 
Brazos)  0  miles  east  of  Albany  to  eosteru  part  of  coimty.  Albanj  topo- 
graphic map. 
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Salt  Phono  Hubbaju>  Creek,  Nobth  Fork, — Shackelford  County ;  rises  8  mllca 
west  of  Albany ;  flows  easteriy  12  miles  into  Salt  Prong  of  Hubbard  Creek 
(tributary  to  Hubbard  Creek  and  thus  through  Gonzales  Creek  and  Clear 
Fork  of  Brazos  River  to  the  Brazos)  3  miles  southeast  of  Albany.  Albany 
topographic  map. 
Saw  AirBBosio  Creek  —Dimmit,  Webb,  and  Maverick  .ccmntles ;  rises  near  the 
line  of  Dimmit  and  Maverick  counties ;  flows  southwesterly  about  ,20  miles 
tbroQgli  San  Ambrosio  Pass  in  soutlieastem  part  of  Maverick  County; 
thence  southerly  approximately  24  miles  into  Rio  Grande  in  the  extreme 
western  corner  of  Webb  County. 
San  Andres  Creek. — Jim  Weils  County;  small  intermittent  stream  flowing 
southeasterly  to  ifs  junction  with  Santa  Gertrudls  Creek  (thence  to 
Baffins  Bay  and  Gulf  of  Mexico)  near  the  center  of  the  eastern  county  line. 
San  Antonio  Creek. — Jim  Hogg  and  Brooks  counties ;  rises  in  the  northeastern 
part  of  Jim  Hogg  County;  flows  eastward  10  miles  through  Jim  Hogg 
County,  then  18  miles  through  Brooks  Cbunty  Into  Lnguna  de  Jjoma  Blnnca 
(thence  to  Gulf  of  Meadco  through  Palo  Blanco  Creek  and  Laguna  Madre). 
San  Antonio  Canton. — Presidio  County;  rises  in  CTiinnti  Mountains  in  the 
western  part  of  the  county,  12  miles  northwest  of  Shafter;  flows  south- 
westerly into  Rio  Grande  8  miles  northwest  of  Borracho ;  length,  11  miles ; 
intermittent  Ruidoso  and  Shafter  topographic  maps. 
San  Antonio  River. — Formed  In  Breckenridjre  Park,  city  of  San  Antonio,  near 
the  center  of  Bexar  County  by  several  large  springs;  flows  southeasterly 
25  miles  through  Bexar  County,  89  miles  through  Wilson,  42  miles  through 
Karnes,  44  miles  through  Goliad,  then  8  miles  along  the  boundarj*  between 
Goliad  and  Victoria  counties,  thence  22  miles  between  Victoria  and  Refugio 
counties  to  its  Junction  with  Guadalupe  River  (thence  to  San  Antonio  Bay 
and  Gulf  of  Mexico)  about  12  miles  above  its  mouth.  The  river,  in  it^ 
upper  reaches,  is  extensively  used  for  irrigation,  power,  and  municipal 
purposes.  Gaging  stations  at  San  Antonio  and  Calaveras.  Area  of  drainage 
iMmin,  4,460  square  miles;  principal  tributaries,  Medina  River  and  Cil>olo 
Oeek.    San  Antonio  topographic  map. 

See  Second  ReiK>rt  of  Texas  B<wrd  of  Water  Engineers  for  list  of  certi- 
fied filings  for  appropriation  of  water. 
San  Bebnakd  River. — ^Rises  near  Austin-Colorado  county  line  near  New  rim 
In  the  southwestern  part  of  Austin  County ;  flows  southeasterly  105  miles. 
Along  its  course,  the  river  forms  the  Iwundary  between  Austin  and  Colo- 
rado counties  for  31  miles,  Austin  and  Wharton  for  8  miles  Fort  Bend 
and  Wharton  for  28  miles;  thence  along  the  western  part  of  Brazoria 
County  88  miles  into  Cedar  Lake,  an  arm  of  the  Golf  of  Mexico. 
San  Cristobal  Creek.— Karnes,  Atascosa,  and  Live  Oak  counties ;  rises  !n  the 
southwestern  part  of  Karnes  County ;  flows  southwesterly  4  miles  throtigh 
Karnes  CJounty,  then  17  miles  through  Live  Oak  County  into  Atascosa 
River  (tributary  to  the  Nueces  through  Frio  River)  at  Fant  City. 
San  Diego  Creek.— Duval  and  Jim  Wells  counties;  rises  In  northeastern  part 
of  Duval  County ;  flows  southeastward  to  its  junction  with  (Thiltipin  Creek 
(thence  to  Gulf  of  Mexico  through  Pinias  Creek,  Santa  Petronllla  Creels, 
and  Bafflns  Bay)  in  the  northeastern  part  of  Jim  Wells  County. 
Sajt  Feupe  (^eek. — ^Val  Verde  County;  rises  about  8  miles  northeast  of  Del 
Rio;  flows  southwesterly  into  Rio  Grande  3  miles  south  of  Del  Rio. 


Digitized  by 


Google 


212  G*ZKTTESM  OF  ?ZSEAMS  OF  TFTliS, 

Sa?i  KEB3EAXDO  C»mi- — ifci'^c  L.AZ^:.  iz*l  S»!i  5*'*  •-*  iFiries:  rises  i*ortliwest 
of  Field  Creek  wr  tbe  CMtti  cmmamm  m  M^mi,  LlaB»,  and  San  Saba 
ooontips;  fl«»w>j  aMxtbeftstcrir  a*  stjes  Is?*  LU3««  Rirer  ftrOHrtary  to  the 
Colorado)  5  niL'es  west  of  Lbstx    Llaso  r  r<g?crarfe4e  "MP. 

Sah  Febjta^^do  Ckixk. — ^McMrilVn  Ccnztj ;  «call'  ir:ieraii*'e»t  stream ;  rises  In 
the  western  part  of  ti*  «<irtT :  f •  ws  ■«'«it?»s«cwanl  16  Biles  to  its  June- 
Uuo  with  Noeces  Rirer.  6  iniVg  aioibeBSK  «£  Brosfcy  HQIsl 

8ah  PEaxAXDo  CaETK.— JiiE  W^::s.  Xiapce^  a-#!  K!^««rf  cotmtiw;  lisefi  In  the 
eastern  part  of  Jim  W»- ^s  Oinrr:  i.T»  ^v:*b««$rwaid  2  aoiles  through 
Jim  WeUs  ConEty,  2  cii'^s  t!in.TiJi  t^  soothaestem  part  of  Noeccs 
County,  aloe?  the  K-cntiary  berweee  N^foces  and  Klehers  coaoties  for  7 
miles,  tiien  S  miles  thn>c^  the  w^-ct  ciKicral  part  af  Klebers  County  into 
Baffins  Bay.  an  arm  of  Gulf  of  \Iex>^>. 

Sjls  Fra::^cisco  Ckeek- — ^Brewvster  an-I  T^^^^>r!l  o  utilities ;  rises  in  nortljem  part 
of  Brewster  County  a  few  cr^s  n-  r-h  tf  Haj-ziocd:  flows  sootheastearly 
about  55  miles  into  Rio  Granti^  n^?ar  the  pi^int  wliere  Brewster-Terrell 
coimty  Une  intersects  Rio  Granule.  H*>xl  ^rin?,  Dore  Mountain,  Bullis 
Gap,  and  Indian  Wells  t"r<*cr:'.:  *  !c  x^apsL 

San  Gabriel  Rhtdl — Mllani  a:. J  Wi!:iiiiii<..n  C'lmties;  formed  at  Georgetown 
by  the  imion  of  the  North  an-!  S*»uth  Forks  of  San  Gabriel  River;  flows 
northeasterly  about  uO  mKes  int«»  Ut:!e  River  « tributary  to  Brazos  River) 
6  miles  south we^  «»f  Canien^m  and  we<t  of  Minerva.  Georgetown  and 
Taylor   topographic   maps. 

San  Gabriel  River,  North  Fork  of. — ^Bun>?t  and  Williamson  cotmtles;  rises 
southwest  of  Lake  Victor  in  northern  part  of  Burnet  County ;  flows  south- 
eastCTly  about  45  miles  t*^  Ge«>r.retown,  where  it  imites  with  the  South 
Fork  to  form  San  (Jabriel  River  i  tributary  to  little  River  and  thus  to  tlie 
Brazos)  in  western  part  of  Williamson  County.  Burnet  and  Georgetown 
topographic  maps, 

Sah  G.vbriel  Rn-ER,  Sorrn  Fork. — ^Williamson  and  Burnet  counties;  rises  3 
miles  east  of  the  town  of  Burnet  in  central  part  of  Burnet  Cotmty,  at  an 
approximate  altitude  of  1^500  feet  above  sea  level;  flows  southeasterly  35 
miles  to  its  confluence  with  North  Fork  of  San  Gabriel  River  to  form  San 
Gabriel  River  (tributary  to  Little  River  and  thus  to  the  Brazos)  at  George- 
town in  wefitem  part  of  Williamson  Coimty.  Burnet  and  Georgetown 
topographic  maps. 

San  Isabel  Creek. — Webb  County ;  rises  about  35  miles  northwest  of  the  town 
of  Laredo  in  northwestern  part  of  county;  flows  southerly  35  miles  into 
Rio  Grande  15  miles  northwest  of  Laredo. 

San  .Tacinto  Rh-er, — Harris  County;  formed  in  the  northeastern  comer  of 
Harris  County  by  the  junction  of  the  east  and  west  branches  (which  rise 
In  the  southern  part  of  Walker  County  and  flow  southeasterly  through  San 
Jacinto,  Montgomery,  and  Liberty  counties),  takes  a  southeasterly  course 
39  miles  through  Harris  County  into  San  Jacinto  Bay  near  Lynchburg, 
thence  through  Trinity  Bay  into  Galveston  Bay  and  Gulf  of  Mexico. 

Han  Juanita  Creek. — Webb  and  Zapata  counties;  an  intermittent  stream  rising 
In  the  Houthem  part  of  Webb  County  and  flowing  southwesterly  15  miles 
Into  itlo  Grande  in  northwestern  corner  of  Zapata  County. 

Kan  Julian  Creek. — Bandera  County;  small  intermittent  stream  in  eastern 
part  of  county;  joins  Medina  River  (tributary  through  San  Antonio  River 
to  the  Guaclalupe)  5  miles  east  of  Bandera. 

Han  I/mKNzo  Chkkk. — Dimmit  and  Webb  counties;  rises  in  the  southwestern 
part  of  DInunIt  (*ounty;  flows  southerly  30  miles  into  Rio  Grande  in  the 
'»rthwostern  corner  of  Webb  County;  Intermittent. 
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Sah  Mabcob  RrvEB. — Hays,  Culdwell,  Guadalupe,  ami  Gonzales  counties: 
formed  near  the  northern  limits  of  the  city  of  San  Marcos,  Hays  County, 
by  seyeral  large  springs,  although  its  watershed  extends  about  10  miles 
northeast  of  the  springs;  flows  southeasterly  4  miles  through  Hays 
County,  then  2  miles  forming  the  boundary  between  Hays  and  Caldwell 
comities,  32  miles  along  the  boundary  of  Guadalupe  and  Caldwell  counties, 
4  miles  between  Gonzales  and  Caldwell  counties  .thence  17  miles  through 
Gonzales  County  to  its  confluence  with  Guadalui)e  River  about  1§ 
miles  southwest  of  Gonzales.  Area  of  drainage  basin,  1,380  square  miles. 
Gaging  stations  at  San  Marcos  and  Ottine. 

The  stream  is  of  economic  importance ;  its  waters  are  used  for  muni- 
cipal purposes,  power,  and  irrigation  at  various  points.     San  Marcos  and 
Flatonia  topographic  maps.     (See  Guadalupe  River.) 
San  Miguel  Cbeek. — Frio,  Atascosa,  and  McMullen  counties;  formed  in  the 
east  central  part  of  Frio  County- by  junction  of  Black  Creek  and  Uosales 
or  Chacon  Creek;  flows  southeastward  14  miles  through  Frio  County,  11 
miles  through  Atascosa  County,  and  21  miles  through  McMullen  County 
into  Frio  River  (tributary  to  Nueces  River)  about  12  miles  east  of  Tildeu. 
San    Patbicto   Cbeek. — McMullen   County;    small    tributary   to    San    Miguel 
Creek  (thence  to  Nueces  River  through  Frio  River)  rising  in  the  northern 
part  of  the  county ;  length,  8  miles. 
San  Pedro  Ckejsk, — ^Dimmit  and  MaVerick  counties;  an  intermittent  stream 
aSbut  2  miles  long  rising  in  the  southwestern  part  of  Dimmit  County  and 
flowing  westward  to  its  junction  with  San  Ambrosio  Creek  (tributary  to 
Rio  Grande)  about  2  miles  south  of  San  Ambrosio  Pass. 
San  Pedro  Creek. — ^Houston  County;  a  ^ream  18  miles  long  flowing  easterly 

into  Neches  River  in  northern  part  of  county. 
San  Pedro  Creek. — Bexar  County;  formed  In  San  Pedro  Park,  San  Antonio, 
by  springs;  flows  southerly  2  miles  through  an  artificial  channel  in  the 
city  of  San  Antonio  into  San  Antonio  River  (tributary  to  Guadalupe 
River)  one-half  mile  west  of  Conception  Mission;  gaging  station  at  its 
intersection  with  Commerce  Street,  San  Antonio.  San  Antonio  topo- 
graphic map. 
San  Pedro  Creek. — Webb  County;  rises  in  the  western  port  of  county;  flows 

southwesterly  about  3  miles  into  Rio  Grande;  intermittent. 
San  Roqxte  Creek. — Dimmit  County;  small  stream  in  southeastern  part  of 
county ;  flows  northeasterly  35  miles  to  its  junction  with  Nueces  River  near 
eastern  county  line. 
Sanches  Ckeek. — Parker  County ;  rises  1  mile  northeast  of  Lambert  in  central 
part  of  county;  flows  southerly  17  miles  into  Brazos  River  3  miles  south 
of  Balch  in  southern  part  of  county.    Weatherford  topographic  mai>. 
Sanctto  or  Escondido  Creek. — ^Duval,  Jim  Wells,  and  Kleberg  counties;  rises 
near  Sweden  in  the  center  of  Duval  County ;  flows  southeastward  and 
eastward  15  miles  through  Duval  County,  11  miles  through  the  southern 
part  of  Jim  Wells  County,  then  10  miles  through  Kleberg  County  into 
Santa  Gertrudis  Creek  (thence  to  Gulf  of  Mexico  through  Baffins  Bay) 
southeast  of  Ricardo. 
Sanders   Creek. — Shelby   County;    small   stream  flowing  into   Stone  Bayou 
(tributary  to  Sabine  River)  northwest  of  Hamilton  in  southeastern  part 
of  county. 
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8l'  ^r,L*  H-  • —  »  *,iy¥a — C**  'i^^  i_ii'.  '«ic»-r  ^"••■rj^*:  rv**  'lz.  CB»rtlwYQ  part 
..I'  L«jeau!a»  *  -lonr^  -  i.w^  ii'-'^t-r-     >  i^:.?*  lar-*  ^•■nti  Pteaa^  RiT«r  UriV«- 

*».;         ±j«.4ic  li   3i*  t-f  Hi  r-j.    ,r  ^.  (Tuen  V-ono&ry  .  t  IkicLry  Conflty  la 

2a^3e:l»  •Jazz. — Fr»-e^'  *i»».  I-::*?*^  •a**,  i-i.    L--  a  rj«nri*^:  ri:*«s  near  tbe  t)wn 

^  ^  --ja  Cmcc — Lizi-i  *  ■_"  tiz"- :  r  >!*^  i  ■•  ci  ^  n--^  a»r:i  oC  Hi^  in  western 
son  «i  cc*i3cr :  i'  ''^  Si-ri-iftLsce^/  r:!  :l    —f  :=-:>  Ee«I  RItct  (tribiztary  ti> 

^    -c^ta^i.-it    Cj-tt   -5. — ^T-*rTeil    C'Iit:    rjs*-*    Iz.    soci&'ve&teni    part;    ik>w5 

t  c*  -JZT.:  "Ji;  iiii^w 
S-^:.::ca^   Cazzx. — Lecc   L::>»^  ce.    aji»!    Fr*?*"!^  oe  eociiies;   rises   neatr   tiie 

T:.li,3e  ^f  Free*^''-*  ia.  S'l-*--:!  pan  of  Fr^^r-^t.-oe  Owntx;  flows  soctb- 

TT— t-rlj  U  ZL^^s  i:iZ'*  Ni   is.ci  tll'-fr  •tr->*i.rT  :•*  tbe  Braacist  in  narth- 

v-^^e^  wrrutr  of  Lr-:c  C  «i::rr. 
Sa5&:ij»  C»mr.  Fiw  F'?«jc  at. — ^W.i-^.tcl  Kirae-^  *&:  Gowfiler  cooiides;  rUw 

fa  ti.e  !>.rtb«^Tera  pert  *A  W:'.s*wi  O^ntr:  S-ws  B«rtteasteiiy  4  miles 

Ovcikty  U>  its  e«:-cji:iet^!e  wlii  S^c^I^es  Crwt  nortk«e$t  o€  Sample,  ami 

SA3n>]zs  CiizK. — Lavus  V^^^szrri  rises  S  siil^s  svotkeftst  o<  HaOettSTille; 
fL*j-<  soG'h-^fi^erij'  12  b;.«s  isico  Naiidad  RiTitr  (wluck  diacfaarses  into 
Laraca    EiTer,   theoce    t*>    MAk;i^>>c\la    Baj  and   Galf   <rf  Mexico)    near 

8a3^i>o:s  Cix£k.  Cixa*  T*9j^ — Ev  vrin  C«an:y;  xises  in  at?&tt?TD  part  of 
coimty;  flo^s  Dortbca>;er;y  14  miles  into  Saiuiies  Creek  (tcibatary  to  the 
Gfiada.Tipe>  east  of  WestboflL 

SjLxarr^s  Cwxk,  Ca^tixma.^s  F».'SK. — Gt.'cxales  Coantj;  small  stream  flowing 
south  Li.d  wt^st  of  Yorkto^u  in  SMCtbenk  port  of  covnty  into  Sandier 
Creek,  ar.«l  thus  to  Goailaicpe  Rirer. 

Kax&iejs  C2£ek« — Gonzale:?  and  DeWitt  O'lK^ne^":  Ca^lefnans  or  Main  Fork 
rlsefi  in  tlie  western  part  of  Gonzales  County ;  flows  sootheasterly  31  miles 
through  Gt^nzales  Co  mty,  xh^n  l."i  nii:e<  thn>u^  De  Witt  County,  entering 
Gnadnlupe  River  2  miles  northwest  of  Coero. 

Saxo  CnxK. — Atas^xKa  Connty ;  a  small  tributary  to  Sesteailero  Creek 
(thent-e  to  Nueces  River  throujih  Ala^^^ls^l  and  Frio  rirers),  risinit  In 
northwestern  part  of  eonnty  and  flowing  sontberiy  8  miles. 

Hakd  CafXK. — Brown  County;  near  Thrifty  in  the  western  part  of  county; 
flows  Rix  miU*s  into  Jim  Xeil  Creek  (tributary  to  Pecan  Bayou  and  tbds 
to  the  Colorado).    Coleman  topographic  map. 

Haxd  Cbeck. — Collingsworth  County:  a  stream  flowing  northeasterly  through 
southeastern  part  of  county  into  Salt  Fork  of  Red  River  (tributary 
through  Prairie  Dog  Town  Fork  of  the  Red  to  Red  RiY«r  aiHl  thus  to  the 
ilifwlHfilppl) ;  length,  8  miles. 

Haxd  Cbekk. — Collingsworth  and  Childress  counties;  rises  in  the  southeiasteni 
Iiart  of  C^lling5(worth  Cotinty;  flows  souttieastward  12  miles  to  its  inter- 
aeetion  of  Texas-Oklahoma  boundary  line  at  tlie  eastern  line  of  C^ldres:^ 
(bounty  about  4  miles  Wiuth  of  tlie  northeastern  comer  of  county:  thence 
MouthenMterly  12  miles  tlirough  Harmon  County,  Oklahoma,  into  Prairie 
I>*»g  Town  Fork  of  Red  River  (tributary  to  Red  River  and  thus  to  the 

MfSHlMSippi). 
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£Und  Cbexk. — Crosby  Countj-;   rises  4  miles  southeast  of  Crosbyton;   flows 
sontheasterly  11  miles  Into  Davidson  Creek    (tributary  to  White  River 
and  thus  through  Salt  Forlv  of  Brazos  River  to  the  Brazos)  near  Holt's 
store  in  southeast  part  of  county. 
Sand  Greek. — Garza  County;   rises  3  miles  southeast  of  Post  City;   flows 
easterly  U  miles  into  North  Fork  of  Double  Mountain  Fork  of  Brazos 
River    (tributary  through  Double  Mountain  Fork  of  the  Brazos  to  the 
Brazos). 
Sand  Creek.^— Grayson  County ;  rises  5  miles  northwest  of  Shernaan  in  central 
part  of  county;  flows  southeasterly  5  miles  into  Postoak  Creek  (tributary 
to  Choctaw  Creek,  thence  to  Red  River,  and  thus  to  the  Mississippi)  in 
southern  edge  of  Sherman  city  limits.    Deulson  topographic  map. 
Sand   Creek. — Grimes  C3ounty;  an   intermittent   stream   flowing  to   a   point 
8<intheast  of  the  town  of  Navasota  where  it  enters  Walker  Creek  and  thus 
to  Brazos  River;  length,  7  miles.    Navasota  topographic  map. 
Sand  Creek. — ^Mason  and  Llano  counties;  small  intermittent  stream  5  miles 
long  flowing  along  the  boundary  of  Mason  and  Llano  counties  north  of 
Castell ;  empties  into  Elm  Oeek  and  thus  through  tlie  Llano  to  Colorado 
River.     Llano  topographic  map. 
Sand   Creek. — ^Wheeler   and   Collingsworth   counties;    rises    in   soutl^westera 
part  of  Wheeler  (Dounty;  flows  southerly  112  miles  into  Salt  Fork  of  Red 
River  (tributary  to  Prairie  Dog  Town  Fork- of  the  Red  and  thus -through 
Red  River  to  the  Mississippi)  in  the  western  part  of  Collingsworth  CJounty. 
Sand  Creek. — ^ZavalU  County;   small  intermittent  stream  in  northern  part 
of  county;  flows  southward  10  miles  to  its  junction  with  Nueces  River 
5  miles  south  of  La  Pryor.    Uvalde  topographic  map. 
Sakd  Spring  Creek. — Llano  (Ik>unty;  a  small  intermfttent  stream  4  mUes  in 
length  flowing  into  Johnson  Oeek  which  connects  with  Llano  River  (tribu- 
tary to  the  (Colorado)   southeast  of  Valley  Springs  in  the  northern  part 
of  the  county.    Llano  topographic  map. 
Sandt  Creek. — ^Austin  0)unty ;  rises  6  miles  east  of  New  Ulm  In  central  part 
of  county;  flows  easterly  7  miles  Into  Mill  Creek   (tributary  to  Brazos 
River)  3  miles  southwest  of  BellvUle. 
Sakdy  Creek. — ^Bastrop  CJounty ;  small  stream  13  miles  In  length  In  the  central 
part  of  the  county;  Joins  Walnut  Creek   (tributary  to  Colorado  River) 
2  miles  southwest  of  Hills  Prairie.    Flatonia  and  Bastrop  topographic  map. 
Saxdy  Creek. — ^Brazos  Countj;  an  easterly  flowing  stream  8  miles  long  join- 
ing Navasota  River  (tributary  to  Brazos  River)  opposite  Madison-Grimes 
county  line. 
Sandt  CREEK.'-^<!k>lorado,  Wharton^  and  Jackson  counties;  rises  In  the  south- 
western part  of  (Colorado  Countj;  flows  southeasterly  and  southerly  16 
miles  along  the  southwestern  boundary   of  dJolorado   County,   12   miles 
through  the  western  part  of  Wharton  County,  then  14  miles  through  Jack- 
son County  into  Navidad  River  (thence  to  Lavaca  River,  Matagorda  Bay 
and  Gulf  of  Mexico)  southwest  of  Ganado. 
Sandy  Creek. — CJooke  and  Grayson  counties;   rises  about  3  miles  north  of 
Callisburg  In  the  eastern  port  of  Cooke  County;  flows  easterly  14  miles 
into  Mineral  CJreek  (tributary  to  Re<l  River  and  thus  to  the  Mississippi) 
about  3  miles  north  of  Steedman  In  the  northwestern  part  of  Grayson 
County.    Denlson  t(HK>graphic  map. 
^AKDT  Creek. — Fannin  County;  rises  in  northeastern  part  of  county;  flows 
northerly  5|  miles  into  Bois  d'arc  Creek  (tributary  to  Red  River  and  thus 
to  the  Mlsalaaii^i). 
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-a:r*  .  '  -•  'Z^'i    t  !»*--»  -  .«.>*%  CVat  r»c«  «<^  ftiiiM  Khw  and  ckBS  t«  the 

*^---T    ■  i.nx. — ^-:'t:j        .i^:—-    r.**^    :r   *««rriie9fr<TB  put  «f  ea«Bl7;  tam% 

-  — ».  »  "» -  ^ 

-  V  'w  *i..i  ^ztT'"  T  >  T_  M-t.  ii>--:  *»:.L^ :  '•-eK*^^  1<  Bi>s  into  Nccho  RiT«. 
***>•:  1   -«   1-  .->-g>>-  f*  I'^iOT- — Lj-Tftrx   O-Biry:  lisffc  ja   n^BUaiHiii  part  of 


*-    T^  <'T  ♦ 


j-T « — ' 


-  -•  L  :-  '**  -  r*:  -*•--:  :t;  r:  r-f  L .'  ^--^  «^  -^s-ry,    i:.>-y>  asrf  BstdK  topo?raphi< 

5  v:-T  «  :j  rx  — ;."iw  •  :  *  •  V  ^rtj  :  r,-*-*  \  •  TtZ-?*  «•  mt'OTf-ft  of  LiiiMOiiib;  tf*'*' 
r  r'^-3.->-'.T  i:  -  -A  'r  f  •>»^'i  ''.*.z-f  rr  tlr.c-ri  Nonk  F«*rk  of  C*ntt51*n 
•:  -r  :.^  :bir  •  .iu  .  -  ?-.^  :i-<  ^Lr^^rT  Artasssm*  leT^r  f «  the  Mjsdasirf« > 
1  :    >  -  ^-;:  ■.  f  :_  :-a  -  t^t  1-  r^fitr:!  jn  rt  -^  f  ^  ^arty ;  ffltcnrincnt. 

T>  " v^  s.  I.  ,'r    -.*-  R.T*-r   >^:i  Ji  ii :  ^  RItw-  and  tibus  to  Gulf  of  M«ii«)> 

^  \>:  Y  <^!  !iK. — >1  :_  O  --rry :  *  «::tv±z:  12  nll^s  >«r  fl^i»iix3?  into  Little  W'^ 
•:-  '  jT-.rr  •-.  :lt  ?nst?     Vnr«»^  K  •Jtl^e  i'-J  OiDenw  ia  remnl  part 

>5.N.T  <V*^K  — >-r  -  :,  ;_  r  S^ ^  '--»  -- 1--!^:  rl<*-<  i*  :be  n-^nliweiscem  coroer 
if  NV  -  n  •;  vn-j:  f  ^5  -•  --:2ie?--:rr:y  14  r  .>*  ihto  Sixmn*'  Creek  (tribo- 
';  ry  \,    S  '   i.-:-  Kl^^-r  *   i::  :-.-■  **  -:l-=c<^rr.  Tcrt  -f  5* bine  CVmnty. 

Samt  *'t-jv^  — i:  V"-:^  "  <"  ":Ty:  r--*e^  z.*iT  Cau'en:  f-^rs  sKwitberij  5  vi^^ 
:ii-.»  M„  :  :v  *  rv^t  .:-:•' i::Lry  :••  L::t:^  Brir-.t?  RiT«-  and  thus  to  ft€ 
Hr:  -<»-  '  4  r  .  »■<  r.-rri:  of  H^^m^. 

S\xiT  f^y.nK. — S.  l'^  ST  !  Ne«^'  a  o-th::^^:  rl-se?  !a  5*^:J>^ni  part  of  Sabiw 
<*■    ::t;   f  \.>  <».::*  Te^t^rrly  ^  ii : 'S  li :  •  B:^  C^'V  Creek    itribntaiy  w 

s  vX!Y  <'<-ivK. — s.  *  l!.e  ar«'  ?on  A-iri^-riae  r^-rzvj^x  rfsi»  in  scmthwcFteni  part 
«'f  >;  •  .r.*r  C-'-:i.*y :  5-.WS  «a  -ThvTt-^cerly  11  miles  icio  Ayisii  Baj^oa  <trflwh 
:•  y  •«»  A!,j-  :■:.  U:\er  ,.t  *'.  ;L-3<  :•>  :i:e  Nt^^jesi  in  the  svotbeastem  P*rt 
*'f  Si^n  A':jn:sTirie  <'«»unTy, 

S  >xT  ^^rrK.— S.-iJi:ije  O^-ucTy:  sn:All  srrvini  fiowin^  icto  Derils  Fort  Crwk 
» tr?.j';'rT  tLn''jj:h  B^r  Crv^k  t..  Ay:-h  Bayou,  ifcen  to  An^eUu  RiTer,aD<I 
Th'js  to  rv^  N>ihes>  in  s**iithwe>Tem  r«rt  of  o^»intT. 

S'.>»Y  (VirK. — Stt^.liens  ai>l  Ea<t:Ai,d  o  ir::es:  r:5«e5  7  miles  southirest  of 
r;-:«»:  f.^w^  m^nlierly  45  miies  into  Hj^-**ar*!  Creek  (whidi  ^fisrliai^ into 
^;or.7-^  Creek  anj  thn-*  ihr«»Tijh  C!»*r  F<Tk  of  Brasos  RiTer  to  the 
Bni2/^»  6  inil»-<  n-.rthwt-^t  «»f  Bre\kenri«!::e  in  nortiiwestem  part  of 
Ht*-f>».*-ii^  Crf»utity.    AJ^«DT,  Ea<ti.T-*!.  an*!  Bivi-kecritlse  tofto^raphk  maps. 

y^'VfX  ^*iro.K. — StHf.hens  County;  ri<e<  24  m::e<  iK»rtliwest  of  0&<ldo  iii««!tem 
j<;rt  of  ^--^oniy:  f1ow«  northtriy  y  n^i'.es  iRt*»  Big  C^dar  Creek,  UwDceiDto 
•'♦mz/^  Kiver.    Breckenridge  topographic  map. 
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Sandy  Ckeek. — Travis  County;  rises  3  miles  south  of  Hopewell  In  the  north- 
western part  of  the  county;  flows  southeastward  15  miles  Into  Colorado 
Iliver,  1  mile  southeast  of  Valente,     Georgetown  and  Austin  topographic 
maps. 
Sandy    Creek. — Washington    County ;    rises   5   miles   northwest    of   Brenham ; 
flows  easterly  7  miles  Into  New  Years  Creek  (trlhutary  to  Brazos  River) 
2i  miles  north  of  Brenham  In  central  part  of  county. 
Sandy  Creek. — Wise  County;  small  tributary  to  Big  Sandy  Creek  (which  dis- 
charges Into  Trinity  Ulver  through  the  West  Fork  of  the  Trinity)  north- 
west of  Decatur  In  central  part  of  county. 
Sai«8  Cseek. — La  Salle  County ;  tributary  to  Nueces  River  In  the  southeastern 

part  of  county ;  flows  southward  about  40  miles. 
Saiv  Saba  IIiveb. — Schleicher,  Menard,  Mason,  McCuUoch,  and  San  Saba 
counties;  formed  near  Fort  McKavett  and  the  Sohlelcher-Menard  county 
line  by  a  number  of  large  springs.  The  North  and  Middle  Valley  branches 
(Intermittent)  rise  west  of  Fort  McKavett  In  the  southeastern  part  of 
Schleicher  County ;  the  main  stream  flows  easterly  38  miles  through  Menard 
County,  7  miles  through  the  northwestern  corner  of  Mason  County,  20 
miles  through  the  southeastern  part  of  McCulloch  County,  then  35  miles 
through  San  Saba  County  into  Colorado  River  Si  miles  northeast  of  San 
Saba  in  the  eastern  part  of  San  Saba  County.  Area  of  drainage  basin, 
3,150  square  miles.    Gaging  stations  at  Menard  and  near  San  Saba. 

In  the  vicinity  of  Menard  and  San  Saba  lands  are  Irrigated,  but  between 
the55e  two  points  the  use  of  water  is  greatly  diminished.  Water  Is  stored 
iq,  Brady  Creek,  principal  tributary  to  San  Saba  River,  by  the  city  of 
.  Bfrady  for  municipal  use,  and  a  small  amount  of  power  is  developed  by 
use  of  the  watiu*  at  San  Saba.  At  12  miles  below  Menard,  the  river  enters 
a  portion  of  the  drainage  basin  classed  as  rough  but  Interspersed  with 
small  Irrigable  valleys.  It  traverses  this  character  of  topography  for  50 
miles,  until  it  reaches  a  point  17  miles  above  the  town  of  San  Saba,  where 
it  widens  into  a  rich  valley.  Fort  McKavett,  ^lason,  Brady,  and  San  Saba 
topographic  mapa 

See   Second   Report  of  Texas   Board   of  Water   Engineers   for   list   of 
certified  filings  of  appropriations  for  use  of  water. 
Santa  Anna  Bbanch. — Coleman  County;  southwest  of  the  town  of  Santa  Jfnua 
in  the  central  part  of  the  county ;  empties  Into  Home  Creek  and  thus  to 
the  Colorado  River;  length,  9  miles.    Coleman  topographic  map. 
Sa^ta  Gebtbudis  Creek. — Duval,  Jim  Wells,  and  Kleberg  counties ;  rises  In  the 
west  central  part  of  Duval  County ;  flows  southeastward  30  miles  through 
Duval  and   Jim   Wells  counties,   then  27   miles   through   Kleberg  County 
into  Bafflns  Bay,  an  arm  of  the  Gulf  of  Mexico. 
Santa  Feteonuxa  Cheek. — Duval,  Jim  Wells,  Nueces,  and  Kleberg  counties; 
rises  near  Shaeffer  In  the  northeastern  part  of  Duval  County ;  flows  south- 
easterly 10  miles  through  Duval  County,  20  miles  through  the  north  cen- 
tral part  of  Jim  Wells  County,  24  miles  through  the  southwestern  part 
of  Nueces  County,   then   12  miles  through   the  eastern  part  of  Kleberg 
County,  Into  Bafflns  Bay,  an  arm  of  the  Gulf  of  Mexico. 
Santo  Tomas  Creek. — ^Webb  County;  an  Intermittent  stream  in  southwestern 

part  of  county ;  flows  southerly  8  miles  Into  Rio  Grande. 
Sanz  Creek. — Bexar  County ;  rises  In  the  western  part  of  the  county ;  flows 
Into  the 'Medina  River  (tributary  to  San  Antonio  River  and  thus  to  the 
Guadalupe)  4  miles  northeast  of  Castrovllle;  intermittent. 
Saucillo  Creek. — ^^Vebb  County ;  an  Intermittent  stream ;  rises  in  the  western 
part  of  the  county ;  flows  southward  2  miles  into  Rio  Grande. 
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Saucita  Cbeek. — Presidio  County;  on  intermittent  strenm  in  northern  part 
of  county;  flows  easterly  16  miles  into  Long  Draw,  thence  to  Alamiu 
Creek  (tributary  to  Rio  Grande)  1  mile  west  of  Bogel.  Marfa  topographic 
map. 

Saus  ob  lMPEB£iLisT  Cbeek. — Kinney  and  Mavericic  counties;  rises  near  Spof* 
ford  in  Kinney  County;  flows  southerly  8  miles  through  Kinney  County, 
then  continues  the  same  course  25  miles  through  Maverick  County  to  its 
junction  with  Rio  Grande,  approximately  2  miles  north  of  Eagle  Pass;  in- 
termittent.   Brackett  topographic  map. 

Sauz  Olmos  Creek. — Starr  and  Zapata  counties;  rises  in  the  northeast  comer 
of  Zapata  County ;  flows  southerly  7,")  miles  into  Rio  Grande  3  miles  south- 
east of  Rio  Grande  City  in  the  southern  part  of  Starr  County. 

Sawyeb  Branch. — Erath  County;  rises  south  of  Dublin  in  southern  part  of 
county;  flows  southerly  3  miles  into  Resley  Creek  (tributary  to  tlie  I-efm 
and  thus  through  Little  Elver  to  the  Brazos) ;  intermittent.  Steplien%-ille 
topographic  map. 

Sawloq  Cbeek. — Guadalupe  County ;  rises  near  Capote  School,  in  southeastern 
part  of  county ;  tributary  to  Guadalupe  River ;  intermittent  San  Marctw 
topographic  map. 

Sawmill  Canyon. — Brewster  County ;  rises  in  western  part  of  county,  2}  miles 
northwest  of  Sawmill  Mountain ;  flows  southeasterly  41  miles  into  Ter- 
lingua  Creek  (tributary  to  Rio  Grande)  ;  intermittent.  Terlingua  topo- 
graphic map. 

ScABBOBouGHs  Creek. — Lavaca  County;  rises  In  southwestern  part  of  county; 
flows  southeasterly  5  miles  bet\ieen  Big  Brushy  and  Clarks  Creek  into 
Clarks  Creek  (tributary  to  Lavaca  River,  Matagorda  Bay,  and  GgM  ot 
Mexico). 

ScHEP  Creek. — Mason  County;  a  stream  flowing  through  ^central  part  of  the 
county  into  the  Llano  (tributary  to  Colorado  River) ;  length,  10  miles. 
Mason  topographic  map. 

ScHiLLA  Bayou. — Harris  County ;  a  small  tidal  bayou  in  the  southeastern  part 
of  the  county ;  flows  northeasterly  al>out  1  mile  into  Ship  C^hannel  ( Bufl^o 
Bayou)  near  Penn  City,  thence  to  Galveston  Bay  and  Gulf  of  Mexico. 

School  Creek. — Lampasas  County;  rises  east  of  Lometa;  flows  easterly  16 
miles  Into  Lampasas  River  (trlbutarj-  through  Little  River  to  the  Brazo:^). 
Lampasas  topographic  map. 

School  Ckeek. — Young  and  Jack  counties;  rises  In  the  northeastern  part  of 
Young  ClJounty;  flows  northeasterly  10  miles  into  West  Fork  of  Trinity 
River  (tributary  to  Trinity  River),  In  northwestern  part  of  Jack  County. 

ScooLEB  C^EEK. — Rusk  Couuty ;  rises  al>out  6  miles  southwest  of  Henderson; 
flows  southeasterly  9  miles  into  Big  Shawnee  Creek  and  thus  through 
Angelina  River  to  the  Neches. 

Scott  Bayou. — Cass  and  Marion  counties ;  rises  about  5  miles  northwest  of  Lodi 
(Marlon  County),  In  southern  part  of  Oiss  County;  flows  southerly  8  miles 
into  Black  Cypress  Bayou  (tributary  to  Caddo  Lake  through  Big  Cypres* 
Bnyou  and  thus  through  Red  River  to  the  Mississippi)  about  3  miles  north 
of  Jefferson,  In  central  part  of  Marion  County. 

Scott  Branch. — Gillespie  CJounty;  flows  northeastward  7  miles  into  Pedenufles 
River  (tributary  to  Colorado  River)  7  miles  southwest  of  Harper,  in  titt 
southwestern  part  of  the  county.    Kerrville  topographic  map. 

Scott  Creek. — Cooke  CJounty;  rises  about  4  miles  southwest'  of  Gainesville; 
flows  southeasterly  10  miles  into  Elm  Fork  of  Trinity  River  (tributary  to 
Trinity  River)  at>out  4  miles  west  of  Bums.    Gainesville  topographic  niapi 
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ScOTTs  Cb££k. — ^Mari^n  County;  rises  near  Cass-Marion  county  line  4  miles 

•     i^-est  of  Lodl;  flows  southerly  7  miles. Into  Black  Cypress  Bayou  (tributary 

to  Ferry  and  Caddo  lakes  through  Big  Cypress  Bayou,  thence  through  Red 

Biver  to  the  Mississippi)  2^  iulles  north  of  Jefferson,  in  central  part  of 

county. 

Scott  Creek. — Stephens  and  Young  counties;  a  stream  flowing  northeasterly  3 
miles  into  Brazos  River  1  mile  north  of  Young-Stephens  county  -'ine. 

ScBUGGAN  Branch. — Tarrant  Coimty ;  small  stream  flowing  into  West  Fork  of 
Trinity  River  (tributary  to  the  Trinity)  about  5  miles  west  of  Fort  Wortli. 
Fort  Worth  topographic  map. 

ScsuGGs  Creek. — Caldwell  County;  small  stream  In  southeastern  part  of 
county;  flows  into  Sandy  Fork  of  Peach  Creek,  and  thus  through  Peach 
Creek  to  Guadalupe  River;  intermittent.     Flatonla  topographic  map. 

Seals  Cbkek. — Caldwell  County;  rises  near  McCutcbeon  School  In  the  south- 
ern part  of  the  county;  flows  southeasterly  9  miles  into  San  Marcos  River 
(tributary  to  the  Guadalupe)  2  miles  southwest  of  Luling.  San  Marcos 
topographic  map. 

Seals  Gully. — Harris  County;  rises  in  northwestern  part  of  county  2i  miles 
southeast  of  Willow  Siding;  flows  southeasterly  5  miles  into  Cypress 
Creek ;  intermittent    Louetta  and  Spring  topographic  maps. 

Seco  Creek. — Medina  and  Frio  counties;  rises  in  the  northwestern  corner 
of  Medina  CJounty;  flows  southeastward  40  miles  into  Hondo  Creek  (trilm- 
tary   to  Nueces  River  through  the  Frio)   5  miles  southwest  of  Yancey. 

Second  Elm  Creek. — ^La  Salle  County ;  small  Intermittent  stream  in  western 
part  of  county;  flows  southeasterly  about  20  miles  to  its  junction  with 
I^is  Raices  Creek  (tributary  to  Nueces  River). 

Second  or  Middle  Yequa  Creek. — ^Lee  and  Williamson  counties;  rises  in 
southeastern  corner  of  Williamson  CJounty;  flows  southeasterly  30  miles 
to  its  confluence  with  First  Yegna  Creek  to  form  Yegua  Creek  (tributarj'^ 
to  Brazos  River)  about  5  miles  southeast  of  Dime  Box  in  southeastern 
part  of  Lee  County.    Bastrop  topogi'aphlc  map. 

Second  Creek. — Lipscomb  County;  rises  3  miles  southwest  of  Kiowa;  flows 
southerly  10  miles  into  Wolf  Creek  (tributary  through  North  Fork  of 
Canadian  River  to  the  Canadian  and  thus  through  Arkansas  River  to  the 
Mississippi)  6  miles  northwest  of  Valley  Park  In  western  part  of  county. 

Skminole  Canyon. — Terrell  County  ;  rises  In  southwestern  part ;  flows  easterly 
about  7  miles  into  Sanderson  Canyon   (tributary  to  Rio  Grande)  ;  Inter- 
mittent.    Indian  Wells  and  Dryden  Crossing  topographic  maps. 
Seneca   Burro   (Jreek. — Dallam   County;    an   intermittent   stream    rising    in 
southern  part  of  Cimarron  County,  Okla.,  and  flowing  southerly  to  Its 
Junction  with  Rabbit  Ear  Creek  (tributary  to  Coldwater  Creek,  and  thus 
through  Beaver,   North   Fork  of  Canadian,   and  Arkansas -rivers  to   the 
Mississippi)  in  northern  part  of  Dallam  0)unty,  Tex. 
Besteadero  Creek. — Atascosa  County;  rises  In  the  northwestern  part  of  the 
county;   flows  southeasterly  8  miles  into  Atascosa  River    (tributary   to 
Nueces  River  through  the  Frio). 
Sekger  Gully. — Harris  County;  rises  In  northwestern  part  of  county  2§  miles 
southwest  of  Spring;  flows  southeasterly  3  miles  into  Cypress  Creek ;  inter- 
mittent.   Spring  topograpliic  map. 
Settlers  Crebk. — Childress  Comity;  a  stream  7  miles  long  flowing  southeast- 
eriy  7  miles  through  northeastern  part  of  county  into  Spiller  Creek  (trlbu* 
tary  through  Prairie  Dog  Town  Fork  of  Red  River  to  Red  River  and 
thus  to  the  Mississippi). 
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Shaftexs  Lake. — Antlrews  i'ountr:  we*t  of  Lo^sdoD  in  northwestem  part  of 
county;  ontiet.  North  Concho  River  (tributary  through  Concho  River  to 
the  Colorado) ;  smalL 

Shaftes  Caxyo:^. — Terrell  County;  rises?  in  southwestern  part  near  Loma 
Vista;  flows  southerly  6  miles  into  Rio  Grande;  intermlttenL  Dryden 
Crossing  topographic  map. 

Shajjnon  Creek. — Grayson  C4>uniy ;  rises  4  miles  northeast  of  Sherman ;  flows 
easterly  6  miles  into  Choctaw  Creek  (tributary  to  Red  River,  which  dis- 
charges into  the  Mississippi). 

Shawnee  Creek. — Angelina  County;  rises  in  the  central  part  of  cotmty  about 

5  miles  southeast  of  Homer ;  flows  southeasterly  17  miles  into  Neches  River 
about  5  miles  southwest  of  Dunkin. 

Shawnee  Creek. — Grayson  County;  rises  about  3  miles  east  of  Pottsboro  in 
northern  part  of  county:  flows  intermittently  northeasterly  6  miles  into 
Red  River  (tributary  to  Mississippi  River)  al>out  a  mile  west  of  Missouri, 
Kansas  &  Texas  Railway  bridge  north  of  Denlson.  Denison  topographic 
map. 

Shawnee  C*reek. — Rusk  County ;  rises  in  central  part  of  coimty  4  miles  north- 
east of  Henderson ;  flows  southwesterly  28  miles  into  Angelina  River 
(tributary  to  Xeches  River,  thaice  through  Sabine  Lake  to  Gulf  of  Mexico). 

Shawnee  Creek. — Red  River  Cotinty;  rises  about  6  miles  southwest  of  Avery 
in  southeastern  part  of  county ;  flows  southerly  13  miles  into  Sulphur  River 
which  discharges  into  the  MississifH^^i  through  Red  River. 

Shaws  Creitv. — Mills  County ;  a  small  stream  6  miles  southeast  of  Big  Valley 
in  tlie  soutljern  part  of  county;  flows  4  miles  into  Colorado  River.  San 
Saba  topographic  map. 

Shekp   Ranch    HoLrx>w. — ^Eastland    County;   a    stream   flowing   northeasterly 

6  miles  into  Elm  Creek  (tributary  to  Sabanna  River  and  thus  through 
Leon  and  Little  rivers  to  the  Brazos)  7  miles  south  of  Carbon  in  southern 
part  of  county.    Eastland  topographic  map. 

Shepherds  Creek. — Madison  County;  rises  in  western  part  of  county;  flows 
southwesterly  10  miles  into  Navasota  River  (tributary  to  the  Braxos) 
southwest  of  Zulch. 

Shinoak  Branch. — Comanche  and  Elastland  counties;  rises  near  Gorman  in 
southeastern  part  of  Eastland  Coimty ;  flows  southerly  5  miles  into  Sabanna 
River  (tributary  tlirough  Leon  River  to  Little  River  and  thus  to  the 
Brazos)  9  miles  northwest  of  De  Leon  in  northern  part  of  CTomanche 
County.    Eastland  topographic  map. 

SHIRI.EY  Branch. — Shackelford  and  Throckmorton  counties;  a  southerly  flow- 
ing stream  joining  Clear  Fork  of  Brazos  River  (tributary  to  the  Brazos) 
rj  miles  east  of  Fort  Griffin  in  northeastern  part  of  Shackelford  County; 
length,  5  miles.    Albany  topographic  map. 

Shoal  or  Jackson  Creek. — Cass  CJounty;  rises  about  2  miles  southeast  of 
DouglasvUle ;  flows  northeasterly  61  miles  into  Sulphur  River  (tributary 
to  Red  River  and  thus  to  the  Mississippi).  Linden  and  New  Boston  topo- 
graphic maps. 

Shoal  Creek. — Coryell  County;  an  Intermittent  stream  flowing  northeasterly 
6  miles  into  Leon  River  (tributary  to  IJttle  River  and  thus  to  the  Brazos) 
near  Twin  Mountuins  in  central  imrt  of  county.  Gatesville  topographic 
map.  • 

Shoal  Creek. — Travis  County;  rises  2  miles  south  of  Duval  in  the  central  part 
of  the  county ;  flows  southerly  9  miles  Into  CJolorado  River  in  the  western 
part  of  the  City  of  Austin.    Austin  topographic  map. 
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Shobt  Caitton. — Jeff  Davis  County ;  a  stream  8  miles  long  rising  7  miles  north- 
west of  Fort  Davis  in  Davis  Mountains  and  flowing  northeasterly  to  its 
Junction  with  Limpia  Creek   (tributary  through  Paisano  Creek  to  Pecos 
River  and  thus  to  Rio  Grande)  13  miles  northeast  of  Fort  Davis.     Fort 
Davis  topographic  map. 
Short  Cbekk. — Wichita  County ;  rises  9  miles  east  of  Electra  In  liorthern  part 
of   county;   flows   southerly   into   Lost   Creek"   (tributary   through   North 
Fork  of  Buffalo  Creek  to  Buffalo  Creek,  thence  through  Wichita  River  to 
Red  River  and  thus  to  the  Mississippi)  ;  intermittent     Barwise  School 
topographic  map. 
Shout  Creek. — Hunt  County ;  rises  about  2  miles  north  of  Wolfe  City  in  northern 
part  of  the  county  near  northern  boundary  of  county;  flows  southerly  4 
miles  Into  South  Sulphur  River  (tributary  to  Sulphur  River  and  thus  to 
the  Mississippi  through  Red  River). 
Shokes  Creek. — Childress  and  0>ttle  counties;  rises  about  9  miles  southwest 
of  the  town  of  Childress  in  southwestern  part  of  Childress  County ;  flows 
southeasterly  13  miles  into  Pease  River  (tributary  to  Red  River  and  thus 
to  the  Mississippi)  in  northern  part  of  0}ttle  County. 
SiBLEYs   Creek. — Throckmorton  County;   a  stream  flowing  southwesterly  1| 
miles  into  Clear  Fork  of  Brazos  River  (tributary  to  Brazos  River)  north 
of  Fort  Grifl5n  in  southern  part  of  county. 
SiERBrTA  DE  LA  Cbuz  Cbeek. — Potter  and  Oldham  counties ;  rises  in  southeastern 
part  of  Oldham  County ;  flows  northeasterly  20  miles  into  Canadian  River 
(tributary  to  Arkansas  River  and  thus  to  the  Mississippi)  2  miles  southeast 
of  Amy. 
Silver  CREEK.-r-Borden  County;  small  stream  in  the  eastern  part  of  county 
flowing  southerly  8  miles  to  its  junction  with  North  Fork  of  Colorado 
River  (tributary  to  the  Colorado)  north* of  Durham. 
Silver  Oeek. — Llano  County;  flows  into  Sandy  Creek  (tributary  to  CJolorado 
River)    near  Potato  Hill  in  southern   part  of  county;   length,  4  miles. 
Llano  topographic  map. 
Silver  Creek. — Freestone  County;  small  stream  flowing  into  Alligator  Creek 
(tributary  through  Buffalo  and  Upper  Keechi  creeks  to  Trinity  River)  in 
southwestern  part  of  county. 
Silv'er  Creek. — Mitchell  County ;  small^  tributary  to  Colorado  River  north  of 

Silver  In  the  southeastern  part  of  the  county ;  length,  3i  miles. 
Silver  Creek. — Parker  and  Tarrant  counties;  rises  about  2  miles  southwest 
of  Veal  Station  In  Parker  County;  flows  southeasterly  into  West  Fork  of 
Trinity   River    (tributary   to  Trinity   River)    9  miles  northwest  of  Fort 
Worth  in  western  part  of  Tarrant  CJounty;  length,  16  miles.    Weatherford 
and  Fort  Worth  topographic  maps. 
SiL\T3  Lake. — Harris  County;   7i   miles  southeast  of  Humble;   outlet,   Saa 
Jacinto  River  which  discharges  into  Gulf  of  Mexico;  one-half  mile  long 
and  one-twentieth  mile  wide.    Harmaston  topographic  map. 
Silver  1<,ake. — Kinney  County ;   in  northern  part  of  county ;   near  Swanters 
ranch;   outlet.   West   Nueces   River;   no  inlet   shown  on   map;   length,  2 
miles.    Nueces  topographic  map. 
SiLVEBMiNE  CJreek. — Llauo  County;  an  intermittent  stream  flowing  through 
tlie  southern  part  of  the  county  into  Sandy  Creek  and  thus  to  the  Colo- 
rado; length,  3  miles.    X^lano  topographic  map. 
SiMs  Bayou. — Harris  County ;  rises  in  the  southern  part  of  the  county ;  flows 
northeasterly  13  miles  into  Ship  Channel   (Buffalo  Bayou)    (and  thus  to 
Galveston  Bay  and  Gulf  of  Mexico)   near  Clinton;  tidal  4  miles  In  its 
lower  course.    Almeda,  Bell  aire,  and  Park  Place  topographic  maps. 
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^  lu.'x  B4T',r-. — r't:>.a  •.-1.-7  :  r.-i?*  a  -  c:  S  3»-  --tf  stici^vest  «f  OKrtlia9^: 
fi-f-r*  «a>r*rrj  I^  31-  -5*  :.  c*-  >a  ».::*■  £  '-^  a^»  -n  S  mi>*  s*iaEh  rf  Palaifci 

Srrsrrrx  feL*-^*^  h. — <";i.:t^.  •VvLiry;  Br-i*  •  ::>n.  :  «sl11  iBtvrmUtest  stream 
t-z-ak  :r,z  Ir.f^'  F.  iitt  ^^'ivcc  ^lui  -;:;«»  :!ir*.c -^  Sam  Hafni^  KiT^fC  ta  tbe  Giada- 

KixMizx  Chezx. — Vpf-ULW  *'**'si^'z'  «aa^  :--«Tu-nr-^  ^tivui  iofviii^  into  San 
AuXfj^\4r  R:T«r  4  !&:.»-!&  ^-c'^  "f  >..::  .V:.:*>^«-.  aiiii  ti;^i2«  ;«>  the  Gaailftliipe:.  San 
Ar>trifkk>  f<"ifir/2Tar»f*ic  Qafi. 

i^iXMiLZ  Ckeek. — Liano  rv^ontj:  ri9««  2  nLi'ieiK  tt>rtiiir<>s  of  Oxford,  in  sontfaem 
fjort  of  fr>nr.*r;  C».w»  w.r'Lwani  V)  md^e^  inco  Uaik)  Rirer  (trilMttary  to 
thff  Colorado »  ft  mli^  vest  of  tL«  tovn  of  Linnoc    Linno  tepofvmpt^c  mail. 

KfXMiLE  CnzK.~.S<.b.ii^  Cviintv ;  rLse^  about  4  uules  iiorth  of  tiie  oamer  of  New* 
t/Hi  ami  Ja«pfr  «jantj4>s.  in  the  sooth^rn  part  of  the  eanmty :  lows  easterly 
18  inllwi  Into  SsibiDe  River  Dear  Fainial*». 

htxHiLK.  r*BeKK. — YoTUijc  Tofinty ;  a  Ntivam  flo^rins  nonberlj  6  miles:  into  Brazos 
KJrcr  2  mil^  »ft*t  of  New  Cattle.  In  western  part  of  conntj. 

Mix  HiUtfrtzM  Ckkkik. — Stephens  Couiit}-;  a  f^mall  intermittent  stream  flowing 
iviotheaivtwarri  Z  miles  into  Hiiiibard  Greek  (trfbatary  to  Gonzales  Creek, 
tUf'St^'f^  thrtmzU  Clear  Fork  of  Brazoe  BiTer  to  tlie  Brazos)  soutliwest  of 
i^rymml  FnlK  in  Dortfiem  part  of  county.    Bred^enridge  topo^rapUc  ma^ 

MuTrxMMiiJ:  ^'bkkic— Fort  Bend  and  Austin  conntie^;  a  stream  6  miles  loo? 
lUmXtm  rw/rtheaifterly  along  tbe  Fort  Bend-Aostio  county  line  into  Brazos 
nirtr. 
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SxLXbLirr  4JtasEK, — Donley  Cktunty;  a  stream  Gi  milefi  long  flowing  southerly 
thft>ugh  northeastern  part  of  county  to  Whltefisb  Creeks  thence  to  Salt  Fork 
of  Red  River  and  tluis  through  Prairie  Dog  Town  Fork  of  the  Red  and 
Red  rivers  to  the  Mississippi. 
Skikout   Cke£K. — ^Jones  County;  an  intermittent  stream  rising  near  Skinout 
Mountain  and  flowing  northeasterly  10  miles  into  California  Creek  (tril)u- 
tary   through  Clear  Fork  of  Brazos  River  to  the  Brazos)   northwest  of 
Anson,  in  western  part  of  county.    Roby  topographic  map. 
Skunk  Assova — Oldliam  Countj' ;  rises  18  miles  west  of  Cheyenne;  flows  north- 
erly  into  Canadian  River   (which  dlsdmrges  into  the  ^Mississippi  through 
-  Arkansas  River  f^lO  miles  west  of  Cheyenne,  in  northern  part  of  county ; 
length,  10  miles;  intermittent. 
Skusk  Crkek.^ — Lipscomb  Count>- ;  an  intermittent  stream  rising  10  miles  north 
of  Liipscomb  and  flowing  southeasterly  to  its  junction  with  Wolf  Creek 
(tributary  through  North  Fork  of  Canadian  River  to  the  Canadian  and 
thos  through  Arkansas  River  to  the  Mississippi)  6  miies  east  of  Lipscomb, 
in  eastern  part  of  county. 
Slapham  Cheek. — Red  River  County ;  rises  about  4  miles  southeast  of  Clarks- 
ville;  flows  southerly  4  miles  into  Guest  Creek  (tributary  through  Cuthaud 
Creek  to  Sulphur  River  and  thus  through  Red  River  to  the  Mississippi). 
SLAUQHTE&  Cbeek. — Travls  County ;  an  intermittent  stream  in  the  southern  part 
of  the  county ;  rises  near  Cedar  Valley ;  flows  southeastward  13  miles  into 
Onion  Creek  (tributary  to  Colorado  Riyer)  1  mile  west  of  Bluff  Springs. 
Austin  topographic  map. 
SucKBocK  Creek. — Bianco  and  Llano  counties;  rises  5  miles  west  of  Round 
Mountain,  in  northern  part  of  Blanco  C>>unty;  flows  northerly  10  miles  to 
its  junction  with  Colorado  River  4^  miles  west  of  the  town  of  Marble  Falls, 
near  the  Llano-Burnet  county  line.     Blanco  and  Burnet  topographic  maps. 
Sloan  Cbeek. — Fannin  0)unty;  rises  about  5^  miles  southeast  of  Bonham  In 
central  part  of  county;  flows  northerly  8  miles  into  BoLs  d'Arc  Creek 
(tributary  to  Red  River  and  thus  to  the  Mississippi)  4  miles  northeast  of 
Bonham. 
Slough  Branch. — Shelby  County;  short  stream  flowing  into  Tancha  Bayou 
(tributary  to  Sabine  River)  northeast  of  Center  In  northeastern  part  ot 
county. 
SLoroH  Creek. — Franklin  County;  small  stream  in  northern  part  of  county 
flowing  southeasterly  3  miles  Into  Whiteoak  Bayou  (tributary  to  Sulphur 
River,  thence  through  Bed  River  to  the  Mississippi).  ^ 

SLoroH  Creek. — Lamar  County;  rises  in  northwestern  part  of  county;  flows 
northerly  7  miles  into  Red  River  (tributar>'  to  the  Mississippi)  near  Direct, 
near  northwestern  corner  of  count}'. 
Smeathers  Creek. — Lavaca  County;  rises  about  3  miles  east  of  Hankhaua; 
flows  southeasterly  11  miles  into  Rocky  Creek  (tributary'  to  Lavaca  River. 
Matagorda  Bay  and  Gulf  of  Mexico)  4  miles  southwest  of  Hallettsviile. 
Smith  (3reek. — Ellis  County;  small  stream  flowing  into  Trinity  River  In  the 

eastern  part  of  the  county. 
SuiTH  Cbisk. — Franklin  (bounty;  small  stream  4  miles  long  in  southwestern 
part  of  county  flowing  southeasterly  to  Big  Cypress  Creek,  thence  to  Caddo 
Lake,  and  thus  through  Red  River  to  the  Mississippi. 
SirrrH  Creek. — Grimes  County;  small  stream  flowing  westward  and  soutli- 
westward  10  miles  into  Ben  Fort  Creek  (tributary  through  Navosota  River 
to  Brazos  River)  in  north  central  part  of  county. 
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SmrH  Cttnc — G^.-ix^:*^  C-  -zr-j:  ^zi^Z  ir.-'-mintTz  so^eun  northwest  of  Gon- 
zales Bear  retsz^^  of  €>-ir.tT:  ic-xm  ?i^is-hierij'  9  nfie*  into  Sab  llarcoe  Hirer 
<titbata77  to  t'lte  •iTatla^-^t***.     F'iT.tia  u^'^jmpkic  BMp. 

Smith  t.'etint, — Huh^aIqi^  Cncnty ;  ns^il  iEterE-irzent  stream  aoulhwcgt  o£  tbe 
town  uf  Lnlinr  in  rbe  D«Ytl:ex«tera  fojt  of  tbe  comty;  flows  into  S«n 
Marcu«  Rirtfr  t  xrzl  -ztMjj  10  tbe  ^riza^it]^;*^  1.    Sob  lisrcos  toposmphic  map. 

ftjiTTH  f^MEEK^  »»ETH  Fo«K  OT. — Goczal^s  CoTttty:  liRs  BDTtbwest  of  tbe  town 
of  GofizaI<?«':  fl^ws  in:o  Smith  Creek  (and  thns  to  San  Marros  BIv»  tiibn- 
tarx  to  tbe  G'j;.'ia!a[iei ;  iiitermitteot.    FTatonia  tnfxt^raphic  map. 

Smith  Cseek,  T^t  Fokk  of. — G<FCxale«  Coonty;  iiorthm<*a4  of  Gonzales;  onites 
with  Smith  Creek,  and  tfai»  to  Saa  Marrea  Rirer  (tilWarT  to  GnadaMpe 
Kirerl  ;  iiiTennittent.     Flaronia  topo^n{--hlc  ciap. 

Smokt  Cscek. — Brewster  Coontj;  formed  12  miles  north  of  Beed  Camp  hi 
CUaos  MoQutains  hj  spring  mmamed  on  map:  flows  sooth westerty  hito 
Rio  Gracde  7  miles  west  of  Reed  Cac:r;  istennittent.  Chisos  Mountains 
topogrxiphlc  map. 

8in:uaj3s  Bayol. — Oill^oixn  County;  a  tidal  stream  in  western  part  of  the 
coonty  at  the  month  of  Gnadalnpe  River:  flows  into  Mission  Lake  and  thns 
throngh  Gnadaiope  Bayon  to  San  Antorao  Bay  and  thence  to  Gnlf  of  Mexica 

SxAiLUM  i'KEKK. — Shackelfofd  County;  rise^?  2  miles  north  of  All>any;  flows 
easterly  8  miles  into  Salt  pn»njr  of  Hubhard  Creek  (tribntary  through 
Habbard  to  Gonzales  Creek,  thence  throush  Clear  Fork  of  Brazos  River 
to  the  Brazos  I  7  miles  east  of  Alliany.    Albany  topographic  map. 

SxAKE  C^BEEK. — Fort  Beod  County;  rijaes  in  the  western  part  of  the  county; 
flows  southerly  11  miles  into  Sjin  Bernard  River  and  thus  to  Gulf  of  Mexico. 

SxAKE  Ckekk. — Jack  County;  joins  Carrolls  Creek  I  tributary  to  West  Fork  of 
Trinity  Ulver  and  thus  to  the  Triniiy)  southeast  of  the  town  of  Jacksbt>ro 
fn  the  sfjuthem  part  of  this  county. 

SxAKE  C^^BEEK. — McLeunau  County;  an  intermittent  stream  rising  near  Hlll- 
McLennan  County  line  and  flowing  southwesterly  4  miles  into  Aquilla  Creek 
(which  diiwliarges  into  Brazos  River)  3  miles  s«>uthe«st  of  Tyson  In  north- 
em  part  of  county.    Waco  topographic  map. 

Snake  Creek. — Tom  Gre<*n  County ;  a  stream  16  miles  long  flowing  through  the 
eastern  part  of  the  county  to  its  junction  with  Llpan  Creek  (tributary  to 
Conr-ho  River  and  thus  to  the  Colorado.)    San  Angelo  topographic  map. 

Soap  Creek. — Ellis  County ;  a  northerly  flo>vlng  stream  joining  Motmtain  Creek 
(tributary  to  West  Fork  of  Trinity  River,  thence  to  the  Trinity)  in  north- 
western part  of  county;  length,  7  miles.  Cleburne  and  Fort  Worth  topo- 
graphic maps. 

S<ka(;ke  Bayou. — Panola  (IJounty:  rises  about  4  miles  northeast  of  DeBerry; 
flows  southerly  25  miles  into  Sabine  River  about  5  miles  southwest  of  Logan. 

Son  Crkkk. — Mason  County;  a  stream  7  miles  lor.g  southwest  of  Fredonia  in 
the  northeastern  part  of  the  county;  empties  into  Loafer  Creek  (tributary 
to  Tiger  Creek  and  thus  through  San  Saba  River  to  the  Colorado).  Mason 
toi>ographlc  map. 

Sorbet,  Creek. — CJomal  (!?ounty;  rises  near  Oanes  Mill  in  northeastern  part 
of  county;  emptit*8  into  Potter  Creek,  thence  to  Guadalupe  River;  inte^ 
tnlttent. 

Sot'TH  Bea\tr  (^eek.— Foard  and  Wilbarger  counties;  rises  in  southeastern 
part  of  Foard  (*ounty ;  flows  easterly  18  miles  into  Beaver  Creek  (tributary 
to  Wlehlta  River  and  thus  through  Red  River  to  the  Mississippi)  in  south- 
wcHtern  part  of  Wilbarger  County. 
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South  Bbab  Cbbek. — Parker  County ;  rises  at  Parsons  in  the  southeastern  part 
of  county;  flows  southeasterly  8  miles  into  Bear  Creeli  (tributary  to  Clear 
Fork  of  Trinity  Biver,  and  thus  to  the  Trinity  through  West  Fork  of 
Trinity  River)  about  2  miles  north  of  Virgile.    Weather  ford  topographic 
map. 
South  Bidais  Cseek. — Grimes  and  Walker  counties^  rises  near  Bedias  in  the 
northeastern  part  of  Grimes  County ;  flows  northeasterly  10  miles  through 
Grimes,  then  13  miles  through  Walker  County  into  Bidais  Creek  (tributary 
to  Trinity  River)  northeast  of  Sion. 
South  Bingham  Ckeek. — Montague  CJounty;  an  intermittent  stream  joining 
Bingliani  Branch  (which  discharges  into  Clear  Creek,  thence  to  Elm  Fork 
of  Trinity  River  and  the  Trinity)  southeast  of  Forestburg.    Montague  topo- 
graphic map. 
South  B&adt  Creek. — Menard,  Concho,  and  McCulloch  counties ;  rises  10  miles 
south  of  Eklen,  in  the  northeastern  part  of  Menard  CJoimty ;  flows  northeast- 
ward 21  miles  through  the  corner  of  Concho  CJounty  Into  Brady  Creek 
(tributary  to  Colorado  River  through  the  San  Saba)  10  miles  west  of  Brady, 
in  the  western  part  of  McChilloch  County.    E^n  topographic  map. 
South  CJow   Bayou. — McLennan  and  Falls  counties;   rises  3  miles  north  of 
Moody,  in  southern  part  of  McL.ennan  County ;  flows  southeasterly  16  miles 
to  its  Junction  with  the  North  CJow  Bayou  to  form  Cow  Bayou  (tributary  to 
the  Brazos)  1  mile  north  of  Mooresville,  In  western  part  of  Falls  County. 
Temple  topographic  map. 
South   Copperas  Creek. — (Comanche  County;   rises  northeast  of  May,   near 
Brown-Comanche  county  line;  flows  northeasterly  11  miles  into  Copperas 
Creek   (tributary  through  Leon  and  Little  rivers  to  the  Brazos)  4  miles 
southeast  of  Sipe  Springs,  in  western  part  of  county.    Brownwood  and 
Eastland  topographic  maps. 
South  CJottonwood  CJbeek. — ^Armstrong  County;  southeastern  part;  a  head- 
water stream  of  CJottonwood  Creek  (tributary  to  Mulberry  Creek  and  thus 
through  Prairie  Dog  Town  Fork  of  Red  River  and  Red  River  to  the  Mis- 
sissippi) ;  length,  5  miles. 
South  Ck)SBAL  Creek. — Ck>lllng8worth  County ;  rises  in  northeastern  part  of 
county  and  flows  northeastward  2  miles  to  North  Corral  Creek  (tributary 
to  Elm  Fork  of  Red  River  and  thus  through  North  Fork  of  Red  River  to  the 
Red  and  thus  to  the  Mississippi). 
South  Fish  Creek. — Cooke  County;  rises  about  3i  miles  west  of  Marysvllle, 
in  northern  part  of  county;  flows  easterly  11  miles  to  its  junction  with 
North  Fish  Creek  to  form  Fish  Creek  (tributary  to  Red  River  and  thus  to 
the  Mississippi )  about  6|  miles  east  of  Marysville.    Gainesville  topographic 
map. 
South  Grape  Cbeek. — Gillespie  County;  Joint  Pedernales  River  (tributary  to 
the  Colorado  2  miles  southwest  of  Stonewall,  in  the  southern  part  of  the 
county;  length,  11  miles.    Fredericksburg  topographic  map. 
HouTH  JiM  Ned  Creek. — Coleman  County;  small  stream  flowing  into  Jim  Ned 
Creek  (tributary  to  Pecan  Bayou  and  thus  to  the  CJolorado)  in  northwest- 
em  part  of  county,  southeast  and  northeast  of  Atoka;  length,  13  miles. 
Abilene  and  Ballinger  topographic  maps. 
South  Leon  Creek. — Ck)manche  County ;  rises  in  southwestern  corner  of  county 
at  an  approximate  altitude  of  1,600  feet  above  sea  level;  flows  northeast- 
erly 25  miles,  passes  through  the  village  of  Newburg.  into  Leon  River 
(tributary  to  Little  River  and  thus  to  the  Brazos)  2  miles  north  of  Slloam. 
Brownwood  and  Hamilton  topographic  maps. 
117992*— 19— WSP  448 15 
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Mi^T.fv »  :  [crfffjufiHit.     Ka*^.  ^rfitiiita.  wad  H^lcHlttM  i 
SofTTH   K.'j»«^-n  'Vizza. — L*?!  ^a«  voonr    ;  r-iMK*  .umr  B4*uite;*ir; 

«as-**r*r  13  aul**^  !nri>  EsaC  Fork  <rf  Trtiurf  Kmer   i  j.|fc^. 

r-nr'  **<  '^■•lary;  aiiwf  e«a»r*T  IS  mil^m  m  x  point  S  ■wT« 
I5*-t''''«,  w.wT^  i»  *trtKrf  ?lo4aa«f  Cnn*  »«T!?wrary  r.^  Lemt 

Biles  t»  to  pmeOm^  wtin  >onk  P%Io  P*.=to  Cfcvk  to  &vrm  P^jt*  riaoi 
«'rf^«fc  ftnimnry  to  Braxn**  EItct*  tt  Xiiuzn:^  lo  w>^i1i»€«um  pftrt  4€  Paj» 
Pir.t#>  Govntj.    Eaadtari.  gCf^^MMnJe.  and  Paio  Ptnte  nnw|i  BiifciiL  ■«& 

ftorTH  pAtrrr  Cfcnnc- — Era*h  Crt«a*y;  r*-****  ^  aiil«»  nortk  «f  S«»9Ihbt1:>; 
ft*r*-'»  iMttbemsccrty  12  ■!:.<«  t^  its  jiartUJo  witli  ?(ortk  P^t»^j  Crwk  w 
farm  Palmy  Qreek  f  trfbotary  to  Bruos  Kt^ct)  l  nde  ipest  «C  Btvff  I^ie 
iw  n*>r^h*»m  i»Tt  flf  <^«hft-    Sr^pli^iTin^f  t'>fwcnplLie  wmp, 

fVyrm  Kobx  Fbcav  «b  Ciiimii  C^hbc — Jotafenm  and  KUis 
4  miie4  wxjtJi  of  Cnfott  in  tfae  a»Mitii  t:«^trul  p«rt  6€ 
p«^UbeaMeriy  30  utiles  to  a  pa'ij:^  in  l1^  ^noUxweBtcn  part  of  Kllii  O^M7, 
*  fi*^tv  Ir  >»ti»  the  Xorrh  Ffw*  of  P**tib  Crw>k  forming  P^cas  Oc«^  i  trilm- 
tary  to  RiebisBd  Creek  vdA  Trfnirr  RH«r».    CMmae  Mfjo^r^ikie  — f 

f^orm  Pr^rM  Cttnc— Moore  C/rrtrr:  ri**^  In  <on*!i  centrml  part  <rf  coQnty; 
riow^  *^:*Tf'r:y  8  m:.*^  into  Flim  Creek  (trflwitary  to  Cknadfaa  K^w; 
whK'h  flijwriuirsre*  into  the  Mis«i.«rtppl,  thrcwirfi  Arkansas  Rfr^-)  near 
Potter- 5Ioore  Oiunty  line. 

«orTH  RocKT  Cbezk.— Bnmet  Ccranry:  riaes  3  miles  northwest  of  SunnjUnc 
in  northeajftem  part  of  conntT;  flows  easterly  14  miles  to  its  Junction  wltfc 
North  RrK-ky  Creek  to  form  R^icky  Cr<H*k  itriburary  to  l-*Tni?*ffl*g  Bfrer 
and  thoii  rhrou^  TJrrle  River  to  the  Bnizo^i  southwest  of  tbe  village  of 
Oakalla.    0»finretowTi  and  Bomet  topographic  inape$. 

SotJTH  Saj^dt  Ckixk. — Colorado  and  Lavaca  <-otint}es;  snsH  straam  flewii^ 
southeaster  I J  akin^  tiie  line  between  Cotora<k>  and  Lavaca  counties  to  its 
juoction  with  Sandy  Creek  (tributary  to  Naridad  KiT»;  tbe  Lavaca, 
MataKorda  Bay.  and  Golf  of  Mexico)  in  the  soutlieni  psrt  of  CokMrado 
Oiiinly, 

HoT'TH  W.%f .MT  Ckbkk. — Robertson  County;  rises  at  Owensrllle;  flows  westerly 
Into  Walnaf  <*reek  (tributary  to  Little  iSrazos  River  and  tlnis  to  tlie 
Hra/Am)  4  miles  northeast  of  Calvert. 

Hiffnn  Wn.rx>w  Crcttk. — Llano  County;  a  small  Intennitteiit  trfbotaiy  thro«ffc 
North  WlUlow  Creek  to  San  Fernando  Creek  and  thus  through  Llano 
River  to  the  <Vdorado  In  t!ie  northwestern  part  of  the  coiraty;  length, 
4  miU'H,    Llano  topographic  map. 

HoiTTif  Cosvno  Draw. — Schleicher  Ootinty;  an  intermittent  water  coarse  to 
the  northern  part  of  the  county:  flows  northward  10  miles  into  South 
Concho  River  (tiibntary  to  Concho  River  and  thus  to  the  Colorado).  Fort 
McKnvett  and  Han  Aogeio  topographic  maps. 
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South  Bosque  Rives. — McLennan  County;  rises  3  miles  southeast  of  Oglesby 
near   Coryell-McLennan   County   line;   flows  northeasterly   24   miles  into 
Bosque  River  (tributary  to  Brazos  River)  5  miles  above  mouth  of  Bosque 
River,  4  miles  northwest  of  Waco  in  central  part  of  county.    Temple  and 
Waco  topographic  maps. 
SoxTTH  BosQU£  RivEB. — ^Erath  County;  rises  5  miles  north  of  Lingleville;  In 
western  part  of  county;  flows  southeasterly  14  miles  into  Bosque  River 
(tributary  to  the  Brazos  River)  1  mile  north  of  Stephenville.    Stephenville 
topof^raphic  map. 
South  Coivcho  Riveb. — Tom  Green  and  Schleicher  counties ;  rises  8  miles  north- 
east of  Eldorado  in  the  central  part  of  Schleicher  County  at  an  approximate 
altitude  of  2,400  feet  above  sea  level ;  flows  northward  13  miles  through 
Schleicher,  then  28  miles  tlirough  Tom  Qreen  County  to  its  confluence  with 
Nortli  Concho  River  forming  Concho  River   (tributary  to  the  Colorado) 
in  the  city  of  San  Angelo  near  the  central  part  of  Tom  Green  County; 
drainage  area,  3,260  square  miles.    Sherwood  and  San  Angelo  topographic 
maps.    (See  Concho  River). 
South   Fobk  of  Sabine  Riveb. — Rockwall  and  Hunt  counties;  rises  about  2 
miles  east  of  Chisholm  in  Rockwall  County ;  flows  easterly  19  miles  to  its 
Junction  with  Caddo  Fork  of  Sabine  River  (thence  to  Sabine  River)   in 
the  southeastern  corner  of  Hunt  County. 
South  Lu^no  Riveb. — Edwards  and  Kimble  counties ;  rises  in  the  north  central 
part  of  Eklwards  County  at  approximate  altitude,  2,300  feet  above  sea 
level ;  flows  northeastward  55  miles  to  its  confluence  with  North  Llano 
River  at  Junction  near  the  center  of  Kimble  County,  forming  Llano  River 
(tributary  to  Colorado  River).    A  large  part  of  the  flow  of  Llano  River 
is  contributed  by  South  Llano  River.     (See  Llano  River).    Rock  Springs 
topographic  map. 
South  Pease  Riveb. — Motley,  Dickens,  and  Cottle  counties;  formed  about  4 
miles  southeast  of  Roaring  Springs  in  southwestern  part  of  Motley  County 
by  confluence  of  Olive  Fork  of  Pease  River  and  Walnut  Creek;  flows 
northeastward  into  Middle  Pease  River  (tributary  through  Peasp  River 
to  Red  River  and  thus  to  the  Mississippi)  about  10  miles  northwest  of 
Padncah  in  western  part  of  Cottle  County ;  length,  42  miles. 
South  Sulphub  Riveb. — Fannin,  Hunt,  Delta,  Lamar,  and  Hopkins  counties; 
rises  in  the  southern  part  of  Fannin  County  about  a  mile  south  of  Bailey ; 
flows  southeasterly  and  easterly  60  miles  to  its  junction  with  North  Sulphur 
River  forming  Sulphur  River   (tributary  to  Red  River  and  thus  to  the 
Mississippi)  at  the  comer  of  Lamar,  Delta,  and  Hopkins  counties,  4  miles 
northeast  of  Sulphur  Bluff. 
South   Wichita  Riveb    (Salt   Fobk  of  Wichita,  ob   South   Fobk  of   Biq 
Wichita). — Dickens,  King,  Knox,  and  Baylor  counties;  rises  in  the  north- 
eastern part  of  Dickens  County;  flows  easterly  85  miles  to  its  junction 
with  North  Wichita  River  to  form  Wichita  River  (tributary  to  Red  River, 
which  discharges  into  the  Mississippi)  east  of  Noview  in  northwestern  part 
of  Baylor  County. 
SowELLS  Cheek. — Comanche  and  Erath  counties ;  rises  near  Dublin  in  southern 
part  of  Erath  County;  flows  southwesterly  into  Leon  River  (tributary  to 
Little  River  and  thus  to  the  Brazos)  2  miles  southwest  of  Camden  in 
southeastern  part  of  Comanche  County.    Stephenville  and  Hamilton  topo- 
graphic mapa 
Spade  Bbanch. — Dickens   County;    small   stream   flowing   into   Duck   Creek 
(which  discliarges  into  Brazos  River  through  the  Salt  Fork  of  the  Brazos) 
3  miles  southeast  of  Spur  in  southern  part  of  county ;  length,  8  miles. 
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BPAinsH  Oak  Ckeek. — Caldw^l  Coonty ;  rhaes  sooth  of  Dale  in  the  nordieast- 
ern  part  of  the  county;  Ikrnn  into  Dry  Creek  (trfbntary  throng  Plum 
Creek  to  the  Ban  Marcos  Rtrer  and  thus  to  the  Gnadatnpe).  San  Marcos 
topographic  map. 

Spanish  Oak  Cukk. — ^Travis  and  Burnet  conntlea;  small  stream  following 
line  hetweeo  Trarls  and  Burnet  connties  S  miles  to  its  Junction  with 
Colorado  River,  8  miles  southeast  of  Smithwick.    Burnet  topograi^c  map. 

SPABsam  Creek. — ^Burnet  County :  rii^es  4  miles  northwest  of  Fairland  in  the 
southern  part  of  county ;  flows  southeastward  6  miles  into  Backbone  Creek 
(tributary  to  Colorado  River)  ahout  1  mile  north  of  Granite  Mountain. 
Burnet  topographic  map. 

Spebb  Cbeek. — San  Augustine  Comity ;  rises  about  6  miles  west  of  San  Angos- 
tine;  flows  southwesterly  17  miles  into  Attoyac  Bayou  (tributary  to 
Angelina  river  and  thus  to  NeclH«  River)  west  of  Broaddus  in  the  sonth- 
u^estem  part  of  the  county. 

Spbncsb  Cebkk. — Presidio  County;  rises  at  Bpeocer  Spring  9  miles  west  ot 
Shafter  in  western  imrt  of  CDunty;  flows  southwesterly  into  Rio  Grande 
at  Borracho;  intermittent.    Roidoso  and  Sliafter  topographic  maps. 

Spicer  Cbxbk« — Bastrop  County;  Just  north  of  Bastrop  in  tlie  north  cratml 
part  of  tlie  county;  tributary  through  Piney  Creek  to  Colorado  River. 
Bastrop  topographic  map. 

Spindletop  Batou. — Jefferson  and  Chambers  counties;  rises  in  the  southwest- 
em  part  of  Jefferson  County;  flows  westerly  into  Elm  Bayou  (tributary 
to  East  Bay  Bnyou,  thence  to  I;^:>t  Galveston  Bay  and  Gulf  of  Mexico). 

Sptixeb  OB  Buck  Cbkek,  Nobth  Fork. — £>onl^  and  Collingsworth  counties; 
rises  in  the  southeastern  part  of  rKmley  l^»unty;  flows  southeasterly  10 
miles  into  Spiller  Creek  (tributary  to  Prairie  I>og  Town  Fork  of  Red 
River  and  thus  through  Red  River  to  the  Mississippi)  in  the  southwestern 
part  of  Collingsworth  Ounty. 

Spilucb  OB  Buck  Creek. — Donley,  ColUngswortli,  and  Childress  counties;  rii^es 
In  southeastern  part  of  Donley  County ;  flows  southeasterly  49  miles  to  its 
intersection  with  Texas-Oklahoma  boundary  line,  then  three  miles  throuj^h 
Harmon  County,  Oklahoma,  into  Prairie  Dog  To\>'n  Fork  of  Red  River 
(tributary  to  Red  River  and  thus  to  the  Mississippi). 

Spbino  Branch. — Waller  County ;  rises  5  miles  east  of  tlie  town  of  Hempstead; 
flows  southwesterly  15  miles  into  the  Brazos. 

Spriko  Branch. — Harris  County ;  small  stream  flowing  southerly  2}  miles  into 
Buffalo  Bayou  (tributary  to  Galveston  Bay  and  thus  to  Gulf  of  Mexico) 
in  the  southern  part  of  the  county.  Hillendahl  and  Houston  Heights  topo- 
graphic maps. 

Gpring  Branch. — King  (bounty;  small  stream  rising  in  the  eastern  part  of 
county  and  flowing  northerly  5  milen  into  South  Wichita  River  (tributary 
to  Wichita  River  and  thus  through  Red  River  to  the  Mississippi). 

Spring  Branch. — Jones  (Jount>' ;  an  intermittent  stream  rising  5  miles  east  of 
Anson  in  northeastern  part  of  county ;  flows  northeasterly  10  miles  to  a 
point  near  Avoca,  where  it  enters  California  Creek  and  thus  throng  Clear 
Fork  of  Brazos  River  to  the  Brazos.    Anson  topographic  map. 

Spring  Branch. — Bastrop  C3ounty;  rises  in  the  south  central  part  of  the 
county ;  flows  into  Sandy  Creek  and  thus  through  Walnut  Greek  to  Colo- 
rado River;  length,  2  miles.    Flatonia  topographic  map. 

Spring  Creek. — Cooke  County ;  flows  southeasterly  15  miles  into  Blm  BV>rk  of 
Trinity  River  (tributary  to  the  Trinity)  in  the  southern  part  of  the 
County.     Gainesville  topographic  map. 
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Sfbino  Cbexk. — Dawson  Ck>anty;  a  stream  approximately  10  miles  in  length 
rising  in  the  northeastern  part  of  the  county  and  flowing  into  Colorado 
River. 
Sfbinq   CBEiac* — ^Edwards  Connty;  a  tributary  in  the  southeastern  part  of 
the    county;   flows  northeasterly  8  miles  to  its  Junction  with  Pulliam 
Greek   thence   to   Nueces   River    north   of   Military    Mountain.     Nuecea 
topograpliic  map. 
Spbino  Creek. — Gillespie  County;  a  stream  flowing  southeasterly  13  miles  to 
Its  Junction  with  Pedernales  River  (tributary  to  Colorado  River)  9  miles 
west  of  Fredericksburg  in  the  southwestern  part  of  the  county.    Kerrvllle 
topographic  map. 
Sfbino  Creek. — Gonzales  County;  rises  northwest  of  Possumtrot  in  northern 
part   of  county;   small  intermittent   tributary   to   Sandy   Fork   of  Peach 
Creek,  thence  to  Peach  Creek  and  Guadalupe  River.    Flatonia  topographic  * 
map. 
SPBnva  Cbeek. — ^Hutchinson  and  Moore  counties;  rises  3  miles  west  of  White 
Deer   Creek   in   northern  part  of  Carson  County;   flows  northerly  into 
Canadian  River   (tributary  through  Arkansas  River  to  the  Mississippi) 
4  miles  east  of  Plemons  in  eastern  part  of  Hutddnson  County. 
Spuno  Cbeek. — Jasper  County ;  flows  southwesterly  5  miles  Into  Neches  River 

in  the  northwestern  part  of  the  county. 
Spbcvq  Cbeek. — ^Nolan  and  Taylor  counties;  rises  4  miles  southwest  of  Dora 
in  the  southeastern  part  of  Nolan  Ck)unty;  flows  southeastward  12  miles 
in  Valley  Creek  (tributary  to  Colorado  River)   5^  miles  east  ofi  Hylton 
in  the  southwestern  part  of  Taylor  County.    Sweetwater  topographic  map. 
Spbino  Cbeek. — Parker  County;  rises  south  of  Weatherford  along  the  Santa 
Pe  Railway  in  southern  part  of  the  county;  flows  southerly  7  miles  into 
Brazos  River  3  miles  northwest  of  Center  MilL    Weatherford  topographic 
map. 
SpBiifo  Cbeek. — ^Potter  and  Moore  counties;  a  stream  2  miles  long  rising  in 
the   northeastern   comer  of  Potter   County  and   flowing  northerly   into 
Canadian  River  (tributary  to  Arkansas  River  and  thus  to  the  Mississippi) 
in  the  southeastern  corner  of  Moore  County. 
Spama   Cbeek. — Schleicher,  Crockett,   Irion   and  Tom  Green  counties;   rises 
4  miles  south  of  the  comer  common  to  Schleicher,  Irion,  and  Crockett 
counties;  flows  northeastward  27  miles  through  Irion  County,  then  13 
miles  through  Tom  Green  County  into  Middle  Concho  River   (tributary 
to  South  Concho  River,  and  thus  through  the  CJoncho  to  CJolorado  River) 
8  miles  southwest  of  San  Angelo  in  the  westem  part  of  Tom  Green 
County.    Valley  lands  are  irrigated  in  vicinity  of  Mertzon  and  Sherwood. 
Sherwood  topographic  map. 
Spbing  CJbeek. — Victoria  County;  small  stream  in  central  part  of  county;* 

Joins  Guadalupe  River  2  miles  north  of  the  town  of  Victoria. 
Spbino  Cbeek. — ^Anderson  CJounty ;  small  stream  In  northwestern  part  of  county 

flowing  southwesterly  7  miles  into  Trinity  River. 
Spbinq  C^beek. — ^Bandera  County;  small  intermittent  stream  in  eastern  part 
of  county;  Joins  Medina  River  (tributary  through  San  Antonio  River 
to  the  Guadalupe)  3)  miles  northwest  of  Bandera. 
Spbino  Cbeek. — ^Blanco  County;  flows  into  North  Grape  Creek  (tributary 
through  Pedernales  River  to  Colorado  River)  west  of  Sandy  in  the 
westem  part  of  the  county;  length,  4  miles.  BYederlcksburg  and  Blanco 
topographic  maps. 
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»»fir.**3.  jar:  ni.  *;tima'. —  li* 

-i-hi-.-iry   lurnun.  l-i-'ni*-  Il-*r  n   -mt 

^»«:-'t    'i^iK. — isin**'   Timrr 

fftsy-'Q  Okeel.— ^.r«<r  *^-  *i:K7  -  r^cfr  jk  tinL,l»<t  yifx  4^  c^^bc? 

b'nkviRKffrc  put  ^  t*m^--XF  jaI  <«cc?!L3^  S£J3  F-.rk  if 

to    Mi^RflK^i. 

»*^a»i  pan  osf  <y<=.TT  rLt>  C--»  Cr-^et    ■trrt-ra.ry  ti^-s^  Sadt  r«k 
Ret!  Eivrr  m  Prairie  IK^  T.-ra  F«c4l  «tf 
K:t»^'  to  lii**  Mi*»a*«^^^    :  icCtr:!.  r^  Ki.««L 

::!""'«  iKfrtbea^^^^.T  ^«  =.^.<s  irtA  Ss.*!  F  rt  4^f  itod  SiPU  tliftwliij  tkrooidi 

Pr>lrie  Dor  Tovn  Fork  «f  £>««  Rit^  cip  tke  Med  sai  &■§  te  MliiiwiiHii 

RiT«r). 
K/^:xc  Ckzk. — Erat^  Cr*:srxj:  ui  cdtSTK^rd  novic^  ccraue  8  Kilee  Iobc^  JoiA- 

a.^  Bo^q«e  River  <  tr-'^oitarT  t^  tibe  Bnzn^  •  3  miles  vest  ml  Hioo  ia  SMitb- 

MTi  p»rt  of  cwiLtx-    Hayr:  «  aikd  i^T<^-?*-tTa:^ 
KMtfxc  Cbcck. — Gill*-^ioe  aod  Ma^c:  •r<ir.t>»?:  e 

r«aft  of  Ma*40D  O^ontT  aB4  ik-^nbem  rAit  of  GrLrt^«foe  CoHity ;  flows  •  Biles 

V»  iu  jcBeti^n  t:i1i  IV%ter  Czve^  l:.  1  iLbs  thnra^  Ummo  tttwmr  to  tbe 

HMbi'CG  Cbczx. — GrtTi«^»!i  OmLtr:   ri«**  i^-mr  Macrmi^;  flows  sovtkweBterij  8 

riiijp*  into  RaL^  Civek  « tributary  in  !<♦•  <iii  B*»i25  Crwl,  and  thus  throu^ 

FT.m  Fork  nf  Triritj  R:ver  ti»  xLe  Trii-:ty>  aN*at  3  miles  sootli  of  OoOiits- 

Till*?;    intermiltent.     Deiii**jo    t'.>pugna{ihic   ciapL 
Kfstxc  Cwxk. — OriiD<*«  Cnnntr :  trfbctsrv  tr>  HoTlaDd  Oeek  (wUcb  discharges 

into  NavaJ<ota  River  aL*l   thu<  t^*  tin*  Bnaiz<.tei»    oortbesst  of  the  towo  of 

NarajsoCa«     Navasota    topographic   map. 
HFEr?fo  OnxK^ — ^Kerr  County;   flows  Into  Jobnsoii  Creek    (tribotarr  to  the 

OiiadaIar«»  at  Re^cort  in  tbe  DortfaesFtem  part  of  county.    KerrrfDe  topoi;- 

rapMc  map. 
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Spbuvq  Crekk. — ^Kendall  County;  small  stream  flowing  through  southeastern 

part   of  county  into  Guadalue  Riv^. 
Spring  Cbeek. — ^Leon  County;  rises  about  1  mile  southeast  of  Bobbins;  flows 

southeasterly  7  miles  into  Boggy  Creek  (tributary  to  Trinity  River). 
Spring  Creek. — ^Live  Oak  County ;  rises  in  the  southwestern  part  of  the  county ; 

flows  northeasterly  18  miles  into  Nueces  River  at  Mikeska. 
Spring   Cheek. — Motley  County;   rises  in  the  eastern  part  of  county;  flows 
eastward  8  miles  into  Middle  Pease  River  (tributary  through  Pease  River 
to  Red  River  and  thus  to  the  Mississippi)  about  2  miles  north  of  Teepee 
City. 
Spring  Creek. — Motley  County;  small  stream  in  southwestern  part  of  county 
flowing  into  Walnut  Creek    (tributary  to  South  Pease  River  and  thus 
Uirough  Middle  Pease,  Pease,  and  Red  rivers  to  the  Mississippi). 
Spring  Creek. — Robertson  County ;  small  stream  flowing  southwesterly  11  miles 

into  Little  Brazos  River  (tributary  to  Brazos  River)  north  of  Benohley. 
Spring  Cbeek. — San  Saba  CJounty;  rises  north  of  the  town  of  San  Saba  in 
northeastern  part  of  the  county ;  flows  5  miles  into  Colorado  River.    San 
Saba    topographic  map. 
Spring    Cbeek. — Sabine  County;   small  stream  flowing  into   Richland  Creek 
(thence  to   Sixmlle  Creek  and   Sabine  River)    In  southeastern   part  of 
county. 
Spring  Creek. — Shackelford  County;  rises  near  Callahan-Shackelford  county 
line;  flows  northerly  12  miles  to  a  point  2  miles  south  of  Rising  Sun  in 
western  part  of   Shackelford  County,  where  it  enters  Deadman   Creek 
which  discharges  into  Brazos  River  through  the  Clear  Fork  of  the  Brazos. 
Anson  and  Albany  topographic  maps. 
Spring  Creek. — Waller,  Harris,  and  Montgomery  counties ;  rises  in  northeastern 
part  of  Waller  County ;  flows  easterly  forming  the  boundary  between  Waller 
and  Harris  counties  for  11  miles  (practically  from  its  source)  then  40  miles 
between  Montgomery  and  Harris  counties  to  its  junction  with  San  Jacinto 
River   (thence  to  Galveston  Bay  and  Gulf  of  Mexico),  2  miles  north  of 
Hvmble.    Josei^,  Waller,  Hockley,  Rose  Hill,  Stuebner,  Spring  and  Weeden 
topographic  maps. 
Spring  Cbeek. — Young,  Archer,  and  Throckmorton  counties;  a  southward  flow- 
ing stream  Joining  Brazos  River  at  Spring  Oeek  in  northeastern  part  of 
Throckmorton  County ;  length,  7  miles. 
Sprino  GmxY. — ^Harris  County;  rises  in  northwestern  part  of  county,  3i  miles 
northeast  of  Louetta;  flows  southeasterly  3i  miles  into  Cypress  Creek 
(tributary  to  Spring  Creek) ;  intermittent    Louetta  and  Spring  topographic 
maps. 
Spring  Lake. — (McFarland  Lake) ;  Bowie  CJounty;  about  41  miles  southeast  of 
Maud,  in  southern  part  of  county ;  formed  by  an  old  channel  of  Sulphur 
River   (which  discharges  into  the  Mississippi  through  Red  River).     New 
Boston  topographic  map. 
Spur  Creek. — Runnels  Ck)unty;  a  small  intermittent  stream  south  of  Ballinger 
in  the  southern  part  of  the  county;   flows  4  miles  into  Colorado  River. 
Ballinger  topographic  map. 
Spbinq   Gully. — ^Harris  County;    formed  4   miles   southwest   of  Crosby   by 
Ingrando  Marsh ;  flows  easterly  one-half  mile ;  from  this  point  it  continues 
as  Granite  Creek   (tributary  to  San  Jacinto  River  and  thus  to  Gulf  of 
Mexico) ;  Intermittent    Harmaston  topographic  map. 
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8tkbe;b  Creek. — ^Bosque  Gonnty;  rises  two  miles  west  of  Walnut  in  northern 
pert  of  connty ;  flows  easterly  28  miles  into  Brazos  Riyer  2  miles  east  of 
Fowler.    Granbury  and  Clebnrne  topograpliic  maps. 
Stbelman  Branch. — ^Montague  Ckranty;  a  small  intermittent  stream  flowing 
into  Mallard  Creek  (tributary  to  Denton  Creek,  then  through  Elm  Fork 
of  the  Trinity  to  Trinity  River)  northwest  of  Mallard.     Montague  topo- 
graphic map. 
Stebtbs  CREacK.-^Robert8on  and  Limestone  counties;  rises  5  miles  northwest 
of   Thornton  in   southwestern   part  of  Limestone  County;   flows  south- 
easterly 27  miles  into  Navasota  River  (tributary  to  Brazos  River)  7  miles 
south  of  the  Limestone-Robertson  County  line. 
Stkpkkns  Crkek. — Wichita  County;  rises  7  miles  northwest  of  Iowa  Park; 
flows  southerly  8i  miles  into  North  Fork  of  Buffalo  Creek    (tributary 
through  Wichita  River  to  Red  River  and  thus  to  the  Mississippi) ;  inter- 
mittent   Clara  and  Iowa  Park  topographic  maps. 
Stbfpe  Creek. — ^Brown  County;  a  stream  to  the  north  and  west  of  Ricker  in 
the  southeastern  part  of  the  county ;  flows  into  Pecan  Bayou  and  thus  to 
Colorado  River;  length,  13  miles.     Brownwood  topographic  map. 
Sterling    Creek. — ^Reagan,    Glasscock,    and    Sterling   counties;    rises   in    the 
northern  part  of  Rcmgan  County ;  flows  northeastward  35  miles  into  North 
Concho  River  (tributary  to  Concho  and  Ck)lorado  rivers)  4  miles  southeast 
of  Sterling  City  near  the  center  of  Sterling  County. 
Stbwart  Creek. — ^Bowie  County ;  a  small  stream  rising  about  3  miles  northeast 
of  Sims  and  flowing  into  Anderson  Creek  (tributary  to  Sulphur  River  and 
thus  through  Red  River  to  the  Mississippi )  in  western  part  of  county.    New 
Boston  topographic  map. 
Stewarts  Creek. — Denton  County ;  joins  Elm  Fork  of  Trinity  River  (tributary 

to  Trinity  River)  in  southeastern  part  of  county. 
Stivf  or  Buffaix)  Creek. — Collin  County ;  rises  2  miles  east  of  Melissa :  flows 
southeasterly  6  miles  into  Sister  Gkove  Creek   (tributary  to  East  Fork 
of  Trinity  Biver,  and  thus  to  the  Trinity)  about  2  miles  south  of  Altoga. 
Stills  Cveek. — ^Anderson  County;  rises  about  8  miles  southeast  of  Palestine; 

flows  easterly  12  miles  into  Neches  River  in  the  eastern  part  of  county. 
^TiLLHOUSB  CRnoc — Moutaguo  County;  small  intermittent  stream  flowing  to 
a  point  north  of  Salona,  where  it  enters  Denton  Creek,  and  thus  to  Elm 
Fork  of  Trinity  River  (tributary  to  the  Trinity).    Montague  topographic 
map. 
STILI.WELL  Creek. — ^Brewster  County;  an  intermittent  stream  in  southeastern 
part  of  the  county ;  flows  southeasterly  13  miles  into  Rio  Grande,  15  miles 
northeast  of  Boquillas.    Chisos  Mountains  topographic  map. 
Stink  Cseek, — ^Nolan  County ;  an  intermittent  stream  7  miles  long  flowing  into 
Sweetwater  Creek  (tributary  through  Clear  Fork  of  Brazos  River  to  the 
Brazos)  2  miles  east  of  Eskota  In  northeastern  part  of  county.     Sweet- 
water and  Roby  topographic  maps. 
Stone  Bayou. — Shelby  0)unty;   small    tributary   to   Sabine   River   north   of 

Hamilton  in  southeastern  part  of  county. 
Stone  Bridge  Creek. — Mason  County;  a  small  Intermittent  stream  flowing 
through  the  eastern  part  of  the  county  south  of  Bodevllle  into  Herman 
Creek  (tributary  to  Llano  River  and  thus  to  the  Colorado)  ;  length,  4 
miles.  Mason  topographic  map. 
Stone  Coal  Branch. — Robertson  County ;  small  stream  flowing  southwesterly 
34  miles  into  Duck  Creek  (tributary  through  Navasota  River  to  the 
Brazos)  north  of  Lake. 
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8T7i.raT7B  Rives. — ^Red  River,  Franklin,  Titus,  Morris,  Bowie,  and  Caae  coun- 
ties ;  formed  4  miles  northeast  of  Snlphar  BInff  at  the  eastern  extremity 
of  £>elta  Ck)imty  by  Junction  of  North  and  South  Sulphur  rivers;  flows 
easterly  75  miles,  crosses  eastern  boundary  of  State  10  miles  south  of 
Texarkana,  thence  continuing  in  an  easterly  direction  15  miles  to  a  point 
about  2  miles  northeast  of  Doddridge  in   the  southern  part  of  Miller 
County,  Ark.,  where  it  enters  Red  River  (tributary  to  the  Mississippi). 
I>aiiigerfleld,  New  Boston,  Linden,  Texaiicana,  and  Atlanta  topographic 
maps. 
StrwyLowEB  CREEK.^Wilbarger  and  Wichita  counties ;  rises  in  eastern  part  of 
'Wilbarger  County;  flows  southeasterly  8  miles  into  Beaver  Creek  (tribu- 
tary to  Wichita  River  and  thus  through  Red  River  to  the  Mississippi)  In 
the  southeastern  part  of  Wichita  County. 
Sttfpuc  Jack  Cbeek. — Lavaca  C5ounty;   rises  3  miles  southeast  of  Yoakum; 
flows  southeastward   10  miles   into  Clarks   Creek    (tributary   to  Lavaca 
River,  Matagorda  Bay  and  Gulf  of  Mexico)  in  southwestern  part  of  county. 
SirruKBLAND  Canton. — King  and  Stonewall  counties ;  small  intermittent  stream 
5  miles  long  flowing  southerly  into  Salt  Fork  of  Brazos  River  and  thus 
to  the  Brazos. 
SuTHEiRLANDs  CsEEK. — JacksoD  County ;  small  stream  in  northern  part  of  county 
flowing  southeasterly  into  Brushy  Creek  (thence  to  Sandy  Creek,  Navldad 
and  Lavaca  rivers,  Matagorda  Bay,  and  Gulf  of  Mexico). 
SwAGBR  CuEXK. — Shackelford  County ;  rises  8  miles  northwest  of  Albany ;  flows 
northwesterly  12  miles  into  Clear  Fork  of  Brazos  River  (tributary  to  the 
Brazos)  In  northwestern  part  of  county.    Anson  and  Albany  topographic 
maps. 
SwArANo  CasaxK. — Titus  County ;  rises  about  6  miles  west  of  Mount  Pleasant ; 
flows  southerly  14  miles  into  Big  Cypress  Bayou  (tributary  through  Caddo 
Lake  to  Red  River  and  thus  to  the  Mississippi )  in  the  southeastern  part  of 
county. 
SwiacTWATEB  CsEEK. — Comauche  County ;  rises  near  Logan  Gap  2  miles  east  of 
Whitville  in  southern  part  of  county ;  flows  northeasterly  15  miles  into 
Copperas  (Rush)  Creek  (tributary  through  Leon  and  Little  rivers  to  the 
Brazos)   7  miles  southwest  of  DeLeon.     Brownwood  and  Eastland  toiM>- 
graphic  maps. 
Sweetwater  Creek. — Jones,  Fisher,  and  Nolan  counties ;  rises  near  Maryneal ; 
flows  northeastward  45  miles  into  Clear  Fork  of  Brazos  River  (which  dis- 
charges into  the  Brazos)  4  miles  southeast  of  Newman  in  western  part  of 
Jones  County.    Sweetwater  and  Roby  topographic  maps. 
Swindlers  Cbeek. — Newton  County ;  small  stream  flowing  into  Plum  Creek 
(tributary  to  Sabine  River  through  Little  Cow  Creek)  about  4  miles  east 
of  Burkeville. 
Swan  Lake. — Galveston  (bounty;  south  of  Texas  CJity  in  central  part  of  the 

county  on  the  west  side  of  Galveston  Bay,  thence  to  Gulf  of  Mexico. 
Sycamore  Branch. — Burnet  CJounty;  stream  2  miles  long  in  the  northwestern 
part  of  the  county ;  tributary  to  Colorado  River.    Burnet  topographic  map. 
Sycamore  Creek. — Burnet  CJounty ;  small  stream  flowing  into  Colorado  River 
4  miles  east  of  Marble  Falls  in  the  southern  part  of  the  county ;  length,  7 
miles.    Burnet  topographic  map. 
Sycamore  Creek. — (Ik)oke  C!k)unty ;  a  small  intermittent  stream  flowing  into  Red 
River    (tributary   to  the  Mississippi)    in  extreme  nortlieastem  part  of 
county.    Deniaon  topographic  map. 
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\KCHA  Bayott. — Shelby  CJounty;' rises  about  2  miles  north  of  Tlmpson  in  the 
northwestern  part  of  the  county ;  flows  easterly  36  miles  into  Sabine  River 
0  miles  southeast  of  Dacha. 
INCH  A  Batou,  South  Fobk. — Shelby  County ;  rises  about  8  miles  southwest  of 
Shelbyville;  flows  northeasterly  18  miles  into  Tancha  Bayou  (tributary  to 
Sabine  River)  9  miles  northeast  of  Shelbyville. 
UfK  Cbxkk. — King  CJounty ;  rises  in  northwestern  part  of  county ;  flows  south- 
easterly 7  miles  into  Willow  Creek  (tributary  to  South  Wichita  River  and 
thus  through  Wichita  and  Red  rivers  to  the  Mississippi). 
ankaba  Obeek. — Karnes  County ;  north  of  Helena  in  the  eastern  part  of  the 
county;  flows  southwesterly  11  miles  into  Ecleto  Creek  and  thus  through 
San  Antonio  River  to  the  Quadalupe. 
ANKKB8I.T  Cbeek. — ^Tltus  Couuty ;   rises  about  5  miles  northwest  of  Mount 
Pleasant  in  western  part  of  county ;  flows  southeasterly  10  miles  into  Big 
Cypress  Bayou  (tributary  to  Caddo  Lake  and  thus  through  Red  River  to 
the  Mississippi),  In  the  southern  part  of  the  county. 
^ANTABD  Bbanch. — Bell  CJouuty ;  rises  in  northern  part  of  county;  flows  Into 
Leon    River   and    thus   to    Little   River    west   of   Howard;    intermittent. 
Tempel  topographic  map. 
^APADo    Canton. — ^Presidio   County;    an    Intermittent    stream    flowing   south- 
westerly 8  miles  entering  Rio  Grande  4  miles  southeast  of  Santiago  in 
soothem  part  of  county.    Polvo  topographic  map. 
Tabancahuas   Cbkek. — ^Duval   County;   small   Intermittent   tributary   to   San 
Diego  Creek    (thence  to  Gulf  of  Mexico  through  Chiltipin,  Pinias,  and 
Santa  Petronilla  creeks  and  Baflins  Bay)  in  northeastern  part  of  county. 
tABKiNeroN  Creek. — Liberty  County;  rises  in  the  northwestern  part  of  the 
county;  flows  southerly  to  its  Junction  with  Luces  Bayou   (tributary  to 
East  San  Jacinto  River,  San  Jacinto  River,  and  Gulf  of  Mexico)   in  the 
west  central  part  of  the  county. 
Tabbant  Cbeek. — ^Motley  C5ounty ;  rises  in  southeastern  part  .of  county ;  flows 
northeasterly  4^  miles  into  Salt  Creek  (tributary  through  South  Pease  to 
Middle  Pease  River  and  thus  through  Pease  and  Red  rivers  to  the  Mis- 
sissippi). 
Tatlobs   Bayou. — Harris  County;   rises   in   the   southeastern   comer  of  the 
county ;  flows  southwesterly  4^  miles  into  Taylor  Lake,  thence  to  Clear  Lake 
(th«ice  to  Galveston  Bay  and  thus  to  Gulf  of  Mexico)   about  li  miles 
west  of  Seabrook;  tidal  about  2  miles  in  its  lower  course.    La  Porte  and 
Seabrook  topographic  maps. 
Tatiobs  Bayott,  Nobth  Fork. — Jefferson  County ;  rises  about  2  miles  north  of 
Morey  in  the  western  part  of  the  county ;  flows  southeasterly  into  Taylors 
Bayou  and  thus  through  Sabine  Lake  to  Gulf  of  Mexico,  21  miles  south- 
west of  LaBelle;  length,  8  miles. 
Tayiobs  Bayou. — .Jefferson  County;  rises  in  western  part  of  the  county  in  a 
fresh-water  marsh  north  of  Hamshire ;  flows  easterly  30  miles  Into  Sabine 
Lake  (thence  through  Sabine  Pass  to  the  Gulf  of  Mexico)  2  miles  south  of 
Port  Arthur ;  tidal  to  a  point  near  the  center  of  county ;  channel  irregular ; 
10  to  15  feet  deep  and  200  to  400  feet  wide  along  the  lower  portion. 
Taylob  Cbeek. — Lampasas  and  Coryell  counties;  rises  near  Beecham  Gap  In 
southern  part  of  Coryell  CJounty;  flows  southwesterly  7  miles,  passing 
through  the  town  of  Kempner  into  Lampasas  River   (tributary  through 
Little  River  to  the  Brazos)   in  southeastern  imrt  of  Lampasas  (bounty. 
C^tesviUe  topographic  map. 
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TKRifiLK  Ckeek. — Dallas  and  Ellis  counties;  rises  about  2  miles  north  of 
Cedar  Hill;  flows  southeasterly  85  miles  Into  Trinity  River  in  the  north- 
eastern part  of  Ellis  County.    Dallas  topographic  map. 

TKI71JII.K  Cbeek. — Fannin  County;  rises  In  southeastern  part  of  county;  flows 
southerly  4  miles  into  North  Sulphur  River  (tributary  to  Sulphur  River, 
thence  through  Red  River  to  the  Mississippi). 

Tb2V2£1i^  Cbeek. — Jasper  and  Orange  counties;  rises  about  3  miles  southeast 
of  Evadale  in  southwestern  part  of  Jasper  County;  flows  southwesterly 
6  miles  Into  Neches  River  In  northwestern  part  of  Orange  County. 

Teivmile  Cbeek. — ^Tom  Green  County;  northeast  of  the  City  of  San  Angelo; 
an  Intermittent  stream  flowing  8  miles  through  the  northeastern  part 
of  the  county  Into  Concho  River  (tributary  to  the  Ck>lorado).  Hayrick 
topographic  map. 

Ten  MILK  Dbaw. — Sutton  County;  a  small  stream  flowing  through  the  south- 
eastern part  of  the  county  to  Its  junction  with  North  Llano  and  thus 
through  the  Llano  Into  Colorado  River;  length,  9  miles.  Rock  Springs 
topographic  map. 

Ten  KEY  Cbeek. — Caldwell  County;  rises  two  miles  north  of  McMalan;  flows 
southwesterly  9  miles  into  Plum  Creek  (tributary  to  San  Marcos  River  and 
thus  to  the  Guadalupe)  2  miles  southwest  of  Tilmon.    San  Marcos  topo- 
graphic map. 
Tequesquttb  (>b^x. — ^Kinney  and  Maverick  counties;  rises  5  miles  nouth  of 

Newel ;  flows  southwesterly  15  miles  Into  Rio  Grande  near  Quemado. 
Temlinqva  Cbeek. — ^Brewster  Count>  ;  small  stream  rising  in  the  southwestern 
part  of  the  county  and  flowing  southerly  50  miles  Into  Rio  Grande  2  miles 
south  of  Terllngua  Abaja.     Terllngna  and  Chlsos  mountains  topographic 
maps. 
Tenth  Cavalby  Cbeek. — Wichita  County;  rises  7i  miles  northeast  of  Electra 
near  Sunshine  School ;  flows  northerly  about  7  miles,  where  It  probably  sinks 
into  the  sands;  tributary  through  Red  River  to  the  Mississippi;   Inter- 
mittent   Barnise  School  and  Clara  topographic  maps. 
Terbett  Dbaw. — Schleicher  and  Sutton  counties ;  rises  in  the  northwestern  part 
of  Sutton  County;  an  intermittent  stream  flowing  Into  San  Saba  River 
(tributary  to  the  (Colorado)  a  mile  west  of  Fort  McKavett  In  the  south- 
eastern part  of  Schleicher  County ;  length,  17  miles.    Fort  McKavett  topo- 
graphic map. 
Texas  (^beek. — Cass  County ;  rises  near  the  Texas-Arkansas  boundary  line  1 
mile  northeast  of  Bloomburg;  flows  northerly  81  miles  into  Little  Cypress 
Creek  (tributary  to  Sulphur  River  and  thus  through  Red  River  to  the  Mis- 
sissippi) about  one-half  mile  southeast  of  Cass.    Atlanta  topographic  map. 
The  Bayou. — Waller  CJounty ;  rises  north  of  Howth  In  the  northwestern  part  of 
the  county ;  flows  westerly  6  miles  Into  Brazos  River.    Howth  topographic 
map. 
The  Long  Dbaw. — ^Brewster  County;  rises  4  miles  north  of  Terlingua;  flows 
southeasterly  12  miles  Into  Terllngua  Creek  (tributary  to  Rio  Grande)  4 
miles  north  of  Terllngua  Abaja  In  southern  part  of  county;  intermittent. 
Terllngua  topographic  map. 
Theiss  Gully. — Harris  County ;  rises  in  northwestern  part  of  county  21  miles 
northeast  of  Louetta;  flows  southeasterly  3i  miles  into  Spring  Gully  and 
thus  to  Cypress  and  Spring  creeks ;  intermittent.    Louetta  topographic  map. 
Thibd  Cbeek.— Lipscomb  County ;  a  stream  6  miles  long  flowing  southerly  into 
Wolf  Creek    (tributary  through  North  Fork  of  Canadian  River  to   the 
Canadian,  and  thus  through  Arkansas  River  to  the  Mississippi)  8  miles 
west  of  Lipscomb  in  western  part  of  county ;  Intermittent 
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KBRA.  Br^AHOA  Cbkek. — CuTTy  County,  N.  Mex.,  and  Deaf  Smith  and  Randall 
countiee,  Tex. ;  rises  In  northern  part  of  Curry  County,  N.  Mex.,  Jtakes  an 
easterly  course  75  miles  and  flows  Into  Prairie  Dog  Town  Fork  of  Red 
River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4  miles 
nortlieast  of  Canyon  In  western  part  of  Randall  County;  dry  channel, 
carrying  food  waters  at  rare  Intervals;  course  and  origin  not  definite. 
IGKB  Cbkek. — ^Burnet  County ;  flows  Into  Colorado  River  2  miles  southwest  of 

tbe  town  of  Marble  Falls;  length,  4  miles.    Burnet  topographic  maps. 
tOKB  OMcmr. — Jasper  County;  small  stream  flowing  into  Baer  Creek  (tributary 
to  Angelina  River,  and  thus  to  the  Neches)  In  the  northern  part  of  the 
county. 
?iaKR  CsEKK. — ^Mason  and  McCulloch  counties;  a  stream  flowing  through  the 
southeastern  part  of  McCulloch  and  the  northeastern  part  of  Mason  County 
Into  San  Saba  River  east  of  Camp  San  Saba ;  length,  11  miles.    Brady  and 
Mason  topographic  maps. 
riOBB  Cbkek. — San  Augustine  and  Sabine  counties;  rises  about  5  miles  south- 
east of  San  Augustine  In  northern  part  of  San  Augustine  County;  flows 
southeasterly  7  miles  into  Palo  Gaucho  Bayou  (tributary  to  Sabine  River) 
in  northwestern  part  of  Sabine  County. 
TiMBEB  OB  Cboss  Timbeb  Crerk.— Cooke  and  Grayson  counties;  risen  about  2 
miles  southwest  of  Calllsburg  in  Cooke  County;  flows  southeasterly  14 
miles  Into  Jordan  Creek   (tributary  through  Isle  du  Bois  Creek  to  Elm 
Fork  of  the  Trinity,  thence  to  Trinity  River)  about  2  miles  southwest  of 
Collinsville   In   Grayson   County.     Gainesville   and   Denlson    topographic? 
maps. 
Timbeb  Cbuek. — Fannin  County ;  rises  3  miles  northwest  of  Bonham  in  western 
part  of  county ;  flows  northeasterly  9  miles  into  Bols  d*Arc  Creek  (tributary 
to  Red  River  and  thus  to  the  Mississippi)  51  miles  north  of  Dodd  City. 
TncBEB  Cbkek. — ^Hunt  County;  small  stream  flowing  into  CJowleach  Fork  of 
Sabine  River  (thence  to  Sabine  River  through  Caddo  Fork  of  the  Sabine) 
in  the  east  central  part  of  the  county. 
Timbeb  Cbeek. — Roberts  (IJounty;  rises  near  western  line  of  county  in  south- 
western comer;  flows  northerly  14  miles  into  Canadian  River  (tributary 
to  Arkansas  River  and  thus  to  the  Mississippi)  8  miles  north  of  Peaceville. 
TiMMONS  Cbeek. — ^Panola  County;   small  stream  flowing  into  Tuttle  Creek 
(tributary  to  Jackson  Creek  and  thus  to  the  Sabine)  in  the  northwestern 
part  of  the  county. 
TiNSLET  CsoEEK, — Crouzales  (Douuty ;  a  small  Intermittent  stream ;  rises  in  nortli- 
eastem  part  of  county;  flows  into  Denton  Creek  (tributary  to  Peach  Creek 
and  thus  to  Guadalupe  River)   southwest  of  Possumtrot.     Flatonia  t<»po- 
grai^c  map. 
ToDOs  Santos  CJbeek. — ^Frio  County;  rises  In  the  southwestern  part  of  the 
county;  flows  easterly  11  miles  into  Leona  River  (tributary  through  Frio 
River  to  Nueces  River)  west  of  Derby. 
ToLLBTT  Cbeek. — ^Lamar  Ounty ;  rises  about  4i  mlle^  southeast  of  Petty  in 
fionthwestem  part  of  county  near  western  boundary  of  county ;  flows  south- 
easterly 6  miles  into  Bourland  Creek  (tributary  to  North  Sulphur  River, 
thence  to  Sulphur  River  and  thus  through  Red  River  to  the  Mississippi). 
Tom  Cbeek. — Comal  County;  near  Cranes  Mill  in  central  part  of  county :  small 

intermittent  stream  flowing  into  Guadalupe  River. 
Tom  Ball  Cbeek. — Motley  (IJounty ;  rises  in  western  part  of  county ;  flows  north- 
eastward 21  miles  into  Pease  River  (tributary  to  Red  River  and  thus  to 
the  Mississippi )  in  northern  part  of  county. 
117992'— 1ft— W8P  448 16 
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Third  or  West  Tmua  Cbeek.— Lee  and  Bastrop  counties;  rises  about  i  i 
east  of  McDade  In  nortliern  part  of  Bastrop  County;  flows  easterly  3 
miles  Into  Second  Yegua  Creek  (tributary  through  Tegua  Creek  to  Bmeu 
lUver)  about  2  miles  north  of  Deobau  In  central  part  of  Lee  County.  Bw- 
trop  topographic  map.  , 

Thomas  Cbkek.— Bandera  County ;  small  tributary  to  Williams  Creek  (tbean 
to  the  Nueces  through  Hondo  and  Frio  rivers)  In  the  southern  part  of  «•  ] 
county ;  flows  southwesterly  3  miles. 

Thomas  LAKE.-Ca.ss  County;  about  2  miles  north  of  Bryans  Mill;  length, «»• 
proximately  5  miles;  formerly  a  channel  of  Sulphur  River  (tributarr  t. 
Ked  River,  which  discharges  Into  the  Mississippi). 

Thompson  BsANCH.-Jones  County ;  an  Intermittent  stream  rising  near  SlonflW 
Mountain  In  western  part  of  county  and  flowing  northeasterly  L^imlw  m 
California  Creek  (tributary  through  Clear  Fork  of  Brnzos  River  to  Oe 
Brazos)  2  miles  southwest  of  Lenoir.    Anson  topographic  map. 

THOMPSON   BRAXcn.-Parker  County;  a  small  strean.  joining  V^iUow 
(tributary  to  South  Fork  of  Trinity  River,  and  thus  through  tl**"" 
of  Trinity  Kiver  and  West  Fork  of  the  Trinity  to  Trinity  River    abouH 
„,Iles  norih  of  the  town  of  Weatherford.    Weatherford  topographic  rnai. 

Thompson  CiiEEK.-Bowle  County ;  rises  about  1  mile  southeast  of  Corley ;  m* 

^  rthea^ly  4  miles,  pa.sses  through  Big  and  Maiden  ^akes  to  S„P  « 
River,  which  discharges  Into  the  Mississippi  through  Ked  River,  inter 
mlttent.     Now  Boston  topographic  map.  ,„„™ittH,t 

Thomson  CaEEK.-Gonzales  County;  rises  near  Pos.sumtrot;  ^maU  mtermlt^ 
Tributary  to  S.mly  Fork  of  Peach  Cr«.k,  thence  to  Peach  Creek  and  Gu.*^ 
lupe  River.     Flatonia  topographic  map. 

THOMPSONS  (^KEEK.-Brazos  County;   rises  in  western  part  of  county, 
southerly  10  miles  into  Brazos  Kiver  7  miles  south  of  Brym 

THOKNsor.  CREEK.-Jack  and  Wise  counties;  small  stream  flowing  inloG^^ 
creek   (tributary  to  West  Fork  of  Trinity  Uiver  and  ^^^^  J^J^^^^^^^^^ 
tn  the  southeastern  part  of  Jack  and  soutinv..tern  par   of  ^^^^^^^^^^ 

ivart  of  Hall  County;  flows  northeasterly  10  ^''f'^'\^'Z\^^^^ 

Fork  of  Red  River  (tributary  to  Red  River  and  thus  to  the  Mississippi 

in  western  part  of  Childress  County.  ^     .  «  miia  pass  oi 

TnoT-cHiNu  CKHKK.-Tyler  and  Hardin   counties;  rises  about  ^ J"     ^'^ 

W<K>dvllie  in  Tyler  County;  flows  southerly  27  miles  into  Alnb  tn    tm 

( tributary  to  Neches  River)  6  miles  north....  of  K.,nn^ Hnnlm  (  mmt 

Threaiwiu.  Creek.— Gillespie  and  Mason  con 

Harp<>r  In  Gillespie  County ;  flows  northPJ 

and   tlnis  to  Llano   River   (tributnrr 

Mason   to|>ographic  maps. 
TiiREKMiiJC  Creek. — Edwards  Counts 

part  of  county;  unir.^  ^vir' 
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TxsBSA  Blanca  Gbeek. — Curry  Ck)unty,  N.  Mex.,  and  Deaf  Smith  and  Randall 
counties,  Tex. ;  rises  In  northern  part  of  Curry  County,  N.  Mex.,  .takes  an 
easterly  course  75  miles  and  flows  Into  Prairie  Dog  Town  Fork  of  Red 
River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about  4  miles 
northeast  of  Canyon  in  western  part  of  Randall  County;  dry  channel, 
carrying  food  waters  at  rare  Intervals;  course  and  origin  not  definite. 
TiGKB  Gbeek. — ^Burnet  County ;  flows  into  Colorado  River  2  miles  soathwest  of 

the  town  of  Marble  Falls;  length,  4  miles.    Burnet  topographic  maps. 
TiGKB  Cbeek. — Jasper  County ;  small  stream  flowing  into  Baer  Creek  (tributary 
to  Angelina  River,  and  thus  to  the  Neches)  in  the  northern  part  of  the 
county. 
TzoEB  Cbeek. — ^Mason  and  McCulloch  counties ;  a  stream  flowing  through  the 
.    southeastern  part  of  McCulloch  and  the  northeastern  part  of  Mason  County 
Into  San  Saba  River  east  of  Camp  San  Saba ;  length,  11  miles.    Brady  and 
Mason  topographic  maps. 
TiGKK  Cbeek. — San  Augustine  and  Sabine  counties;  rises  about  5  miles  south- 
east of  San  Augustine  in  northern  part  of  San  Augustine  County;  flows 
southeasterly  7  miles  into  Palo  Gaucho  Bayou  (tributary  to  Sabine  River) 
irk  northwestern  part  of  Sabine  County. 
TncBEB  OB  Cboss  Timbeb  Cbeek. — Cooke  and  Grayson  counties;  risef^  about  2 
miles  southwest  of  Calllsburg  in  Cooke  County;  flows  southeasterly  14 
miles  into  Jordan  Creek   (tributary  through  Isle  du  Bols  Creek  to  Elm 
Porfe  of  the  Trinity,  thence  to  Trinity  River)  about  2  miles  southwest  of 
Colllnsville   in   Grayson   County.     Gainesville   and    Denison    topographlf 
mapsL 
Timbee  Creek. — Fannin  County.;  rises  3  miles  northwest  of  Bonham  In  westz-nj 
part  of  county ;  flows  northeasterly  9  miles  into  Bols  d'Arc  Creek  (trf*»^"' 
to  Red    River  and  thus  to  the  MLssissippi)  5f  miles  north  of  DfMlH  • 
TuiBEE  Creek. — Hunt  County;  smnll   stream  flowing  into  Cowlf*ft 
^^      Sabine  River  (thence  to  Sabine  River  through  Caddo  Fork  of  ta*-  - 
^B^    in  the  east  central  part  of  the  county. 

^^^^tacBEB  Cbeek. — Robertas  County;   rises  near  western  line  of  * " 
western   corner;  flows  northerly  14  miles  into  Canadian  Jc    - 
to  Arkansas  River  and  thus  to  the  Mississippi)  3  iiiMes  WfrtM^i 
:MONa   Cbeek,— Panola   County;    small    stream    flowing  ioim 
Mrlhutary  to  Jackson  Creek  and  thus  to  the  Sabine)  lo  1^ 
part  of  the-^    county. 
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TT^jcrr  Cbxk. — A'am^hb  O  nacr :  n«»  sa  v^  nwi'iafiiiB  part  of  tbe 
c?  ;i.t;  ;  1- -r*  -m 'i^:i.*r*'j  4  -e:^  •»  iz^'*  Laxtzjftbs  Crw^  mitiaij  to 
X>we»  fci -^r  ta*»=  ^*cm  ^*«  M.-r»ei  asid  FKii  nwHT  - 

TrsxjtT  OBXK. — BATff^era  ftcc  Ct^l^i^^  c*<xnc:>fs;  .uha  a  wmmti^trntmrnrm  psrc  oC 

ft.Tcr  icn'  iiary  ■#•  it*  N:>--i»  lir.'Cca.  Frw  RiT«"»  at  UMpiA  !■  tke  Dortb- 
*^*t*-rB  par:  <rf  CTuit  i;*  «=.^. 

mtQti^tA^fTm  port  «f  B*^d  i:t?c:=:T :  t^m^  m^'semactrtj  IS  BileB  iBt»  Leoa 
Hr  «r  f  tr.*>Gtar7  ttT«?cz&  LiiiW  RlTief  to  ine  Brmaob^ »  2  iiIm  ■octiiwest  of 

TrmttT  f  "MCLK- — Briso*  m»i  HaJ  c*H-r-ti«=: ;  n«e»  In  eo:s«crB  pan  of  Briscoe 
roir.-j:  fi.Tr*  *• -':.-^-r-r:j  4  m:.*^  itto  Litue  Red  RiTer  ttritatary  to 
Frairte  I>i?  To«-d  Fi«rK  **f  B«d  Riwr  ai^!  (£»  n  riarfc  Red  Rtver  to  tke 
Muwijwim-i  >  in  tbe  weMera  part  of  Hall  Cnonty, 

Tt-wtrr  Ckccx. — Briaa*  at-l  Amtftroo^  e» •as ties;  risea  ia  imrtkera  part  of 
l5ii>/rK*  CVur.ty ;  fiowa  Dortfaeriy  aboit  2  amea  tauv  Prairie  Dag  To>vn  Fork 
tfvf  Red  River  Itributary  to  Red  Rirer  a£Hl  tbaa  to  tke  Miwwni|i|ii >  alwat 
oTtt^-h»\f  mile  B<jrtb  of  tike  0oatltera  booiHlaiT  of  tbe  coaoty  ia  aootbera  part 
of  nmoTj. 

TirxKt.r  Cbiek. — Cai^  O'ontj;  snail  intermittent  stream  towiag  iato  Mill 
iytt-k  (tribatarj  to  Flat  Creek  and  tints  tiiroosh  Black  CypceaB  Bapoa  to 
hin  Cyprem  Bayon  tlience  throogk  Cacldo  L^ke  to  Bed  Rirer  and  tlios  to 
the  MlH-iwtippii,  ab*iat  5  miiea  west  of  Uaden  in  «>estem  part  of  county. 

Tvurr  r.*BDCic.— Caj«  County ;  rises  3  miles  eost  of  Hashes  Spriocs  in  soathem 
part  of  coonty ;  flows  soutbeasttfly  4  miles  into  Husbes  Oeek  (trlbntsry 
tbrotueti  BUu-k  Cypress  Bayon  to  Big  Cyprew?  Bayoa.  tlience  thronsii  Ferry 
sriil  Cs'UJo  lakes  to  Bed  River  and  thus  to  the  Missiarippi)  8  miles  north 
of  AiitMPsr. 
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TxjmKKT  Gbbkk. — Clay  CJounty;  rises  alH>Tit  11  miles  nortbwest  of  Henrietta  in 
north  central  part  of  the  county;  flows  southeasterly  11  miles  Into  Little 
Wichita  River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  about 
6^  miles  northeast  of  Henrietta. 
TuMncY  Obeek. — ^Donley  CJounty ;  rises  about  41  miles  south  of  Jericho,  in  the 
northern  part  of  county;  flows  southeasterly  10  miles  Into  Salt  Fork  of 
Red  River  (tributary  to  Prairie  Dog  Town  Fork  of  Red  River  and  thus 
through  Red  River  to  the  Mississippi),  7  miles  northeast  of  C^rendon. 
TUBKET  Cbkek. — Goliad  CJounty ;  rises  in  the  northeastern  part  of  county,  flows 
7  miles  southeasterly  into  Perdido  Creek  (tributary  to  Coleto  Creek  and 
thus  to  Guadalupe  River)  near  Germantown. 
TnsKKT  OB  Mistletoe  Cbeek. — Goliad  County;  small  stream  in  northeastern 
part  of  county;  flows  southeasterly  7  miles  into  Coleto  Creek  (tributary  to 
Guadalupe  River). 
TuBKEY  Ceeek. — Erath  and  Palo  Pinto  cotmties ;  rises  north  of  Shelving  Rock 
near  E2rath-Eastland  County  line;  flows  northerly  7  miles  into  South  Palo 
Pinto  Creek  (tributary  to  Palo  Pinto  Creek  and  thus  to  Brazos  River)  2 
miles  south  of  Mingus  Lake  in  southwestern  part  of  Palo  Pinto  County. 
Stephenville  topographic  map. 
TUEKEY  Obeek. — ^Fort  Bend  County ;  rises  in  the  southern  part ;  flows  southeas- 
terly into  C!ow  Creek  and  thus  to  Brazos  River. 
TiTBKET  Creek. — Grimes  County ;  rises  In  western  part  of  county ;  flows  south- 
westerly 5  miles  from  E2rwin  to  its  Junction  with  Navasota  River  (tributary 
to  Brazos  River).    Navasota  topographic  map. 
TuBKET  Obeek. — ^Harris  County;  rises  2i  miles  southwest  of  Genoa;   flows 
southeasterly  and  southwesterly  5  miles  into  Clear  Creek   (tributary  to 
Clear  Lake,  Galveston  Bay,  and  Gulf  of  Mexico)  ;  partially  Intermittent. 
Genoa  topographic  map. 
TuKKET  Cbeek — fiLarris  County ;  rises  5  miles  northeast  of  Addicks  near  Katy 
Out  Off  Road ;  flows  southwesterly  5i  miles  Into  Buffalo  Bayou  ( tributary 
to  Sabine,  Trinity,  and  Galveston  bays,  and  thus  to  Gulf  of  Mexico)  ;  inter- 
mittent   HlUendahl  topographic  map. 
TuBKET  C^BEEK. — ^Hall  BUd  Motley  counties;  rises  in  southwestern  part  of  Hall 
County;  flows  southeasterly  14  miles  into  Pease  River  (tributary  to  Red 
*  River  and  thus  to  the  Mississippi)  about  6  miles  wuthwest  of  Northfleld  in 
northern  part  of  Motley  County. 
TUBKEY  Cbeek. — Hopkins  and  Rains  counties;  rises  in  southwestern  part  of 
Hopkins  County ;  flows  southerly  10  miles  into  Lake  Fork  of  Sabine  River 
(tributary  to  the  Sabine)  in  northeastern  part  of  Rains  County. 
TuBKEY  Ceeek. — Hunt  County;  rises  near  Wolfe  City  in  northern  part  of 
county;  flows  southwesterly  4  miles  Into  South  Sulphur  River  (tributary  to 
Sulphur  River,  thence  through  Red  River  to  the  Mississippi). 
*  TuBKET  Cbeek. — ^Johnson  County ;   rises  1  mile  south  of  Marystown  in  the 
northern  part  of  the  county;  flows  southeasterly  11  miles  to  a  point  4 
miles  southeast  of  Alvarado  in  eastern  part  of  tlie  county,  where  it  enters 
North  Fork  of  Pecan  Creek,  and  thus  through  Pecan  and  Richland  creeks  to 
Trinty  River.    Cleburne  topographic  map. 
TuBKET  Cbeek. — ^Kinney,  Uvalde,  and  Zavalla  counties;   rises  In   the  south- 
eastern part  of  Kinney  County ;  flows  southeasterly  7  miles  through  Kinney 
County,  15  miles  through  the  southwestern  part  of  Uvalde  County,  then 
32  miles  southerly  through  the  western  part  of  Zavalla  County  into  Elm 
Creek  (tributary  to  the  Nueces)  near  Crystal  City.    Brackett  and  Uvalde 
topographic   maps. 
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rPxTBTUB  Cbxkk. — ^Blatagorda  Ck)imty;  rises  in  the  western  part  of  the  county; 
flows  southwesterly  6  miles  into  Turtle  Bay,  thence  to  Matagorda  Bay  and 
Gulf  of  Mexico. 
TuBxus  Hole  Creek. — ^Motley  Ck>unty;  rises  in  northeastern  part  of  county; 
flows  easterly  9  miles  into  Middle  Pease  River  (tributary  to  Pease  River 
and  thus  through  Red  River  to  the  Mississippi). 
rruHivovEB  Cbeek. — Oorycll  County ;  small  stream  flowing  northeasterly  7  miles 
into  Leon  River   (tributary  to  Little  River  and  thus  to  the  Brazos)   at 
Straws  Mill  in  central  part  of  county.     Gatesville  topographic  map. 
TtJTXLB  Branch. — Fayette  (bounty;  southeast  of  Muldoon  in  the  central  part 
of   coimty;   a  small  intermittent  tributary   through   Pinoalc  to   Buclmer 
Creek,  and  thus  to  Colorado  River;  length,  3  miles.    Flatonia  topographic 
map 
TxTTTLB  Creek — ^Panola  County;   northwestern  part  of  county;   flows  south- 
westerly 3  miles  to  its  Junction  with  Rogers  Creek  (thence  to  Sabine  River 
through   Jackson   Creek) 
T^mv  Branch. — ^Leon  County;  small  stream  flowing  into  Upper  Keechl  Creek 

(tributary  to  Trinity  River)  in  northeastern  part  of  the  county. 
T^TTN  Greek. — ^Van  Zandt  and  Henderson  counties;  rises  in  southwestern  part 
of  Van  Zandt  County;  flows  southwesterly  into  Odar  Creek  (tributary  to 
Trinity  River)  about  6  miles  northwest  of  Phantom  in  northwestern  part 
of  Henderson  Ounty. 
rrwoMiLB  Creek. — ^Edwards  County;  a  small  intermittent  stream  in  southern 
part  of  the  county;  unites  with  West  Nueces  River  (tributary  to  Nueces 
River)  Just  below  Ellis ;  flows  easterly  6  miles.    Nueces  topogrpahic  map. 
Uwiow  Creek. — Victoria  C>)unty;  rises  near  Guadalupe  In  the  central  part  of 
the  county ;  flows  eastward  12  miles  into  Lavaca  Bay  and  thus  to  Mata- 
gorda Bay  and  Gulf  of  Mexico. 
Upper  Keechi  Creek. — Freestone  and  Leon  counties ;  rises  in  central  part  of 
Freestone  County ;  flows  southeasterly  43  miles  into  Trinity  River  in  north- 
eastern part  of  Leon  County  about  9  miles  southeast  of  Navarro. 
Upshur  Creek. — ^Brazos  County;  the  stream  flows  southeasterly  5  miles  from 
the  town  of  Millican  into  Navasota  River   (tributary  to  Brazos  River)  ; 
intermittent    Navasota  topographic  map. 
Vaug  Creek. — ^Wlse  County;  rises  5  miles  south  of  Boonsville:  flows  north- 
easterly 15  miles  Into  West  Fork  of  Trinity  River   (tributary  to  Trinity 
River)  about  5  miles  southeast  of  Paradise. 
Valentine  Branch. — ^Tom  Green  County;  southwest  of  the  town  of  Miles  in 
the  northeastern  part  of  the  county ;  an  intermittent  tributary  to  Concho 
River  and  thus  to  the  Colorado ;  length,  11  mllea    Hayrick  topogrophic  map. 
Valley  Branch. — Ellis  and  Hill  counties ;  rises  2  miles  south  of  Files  Valley ; 
flows  northeasterly  6  miles  into  North  Fork  of  Pecan  Creek  (tributary  to 
Trinity  River  through  Pecan  Creek)  in  southwestern  part  of  Ellis  CJounty. 
Cleburne  topographic  map. 
Valley  Branch. — Ctonzales  County;  northwest  of  Nickel  in  northeastern  part 
of  county;  small  Intermittent  stream  flowing  into  Peach  Creek  (tributary 
to  Guadalupe  River).     Flatonia  topographic  map. 
Valley  Branch. — ^Johnson   County;   small   stream  flowing  to  Walnut  Creek 
(tributary  through  Mountain  Creek  to  West  Fork  of  the  Trinity  River 
and  thus  to  Trinity  River)  about  4  miles  northwest  of  Pleasant  Point.    Fort 
Worth  topographic  map. 


Digitized  by 


Google 


iMOf  a  mile  natli 


5  into 

T'""'?:'^    T»    "v**!     x."^**.    ^^    t    i*>*  "Ta.  JE*»    mo   i 

■r    1^  -  1:1.'-        .:!»  ^^:^    i- ^  r      r-7i:i.--  T.  "Im  0«hucm^  •   4  bUks  e«t 
i  „-    jz    n    -!i*-   !• —::*-■  1-3-  -r^   ^'^r^     r    ''•^    -nmrr      ^>^mcifc«ftiPl  and  Fort 

Tcvj0i»  I^YWC. — !»iia  Xi;rL- ::i»*    '  .in  r     ^^-^  *  '**'nr  i  aiil«^  !»tfrt]iw<K  of  Sib 


Co«a'T :  r.:4iPs  ta  ii»»  ^'a'iu*ra  p*rt  «if  tte  e««Bt7 :  •••' 
'  4V  i««:eKT  CTwiM      T^ai^jin^  ^j^  Me^iiOA  «'«Kicc«s :  rises  in  ifti»  aoMkrtst- 
^         (>mmf,  thm  »wm0m  -fcrv-ani  M^1.=a  •  Vcz.:t  Ln:..  H.  ciA>  Oecfc  <criMix7 


; 


Digitized  by 


Google 


OAZBTTBBB  OF  STREAMS  OF  TBXAB.  249 

VioTOKiA  Canton. — Culberson  County ;  an  intermittent  stream  in  western  part 
of  connty;  flows  northeasterly  12  miles  into  Salt  Lake  25  miles  north  of 
Van  MotiL    Van  Horn  topographic  map. 
YicTOBiA   Cbkkk. — ^Montagoe  County ;  rises  about  4  miles  north  of  Bowie  in 
western  part  of  county;  flows  northerly  9  miles  into  Bast  Belknap  Cre^ 
( tributary  to  Belknap  Creek  and  thus  through  Red  River  to  the  Mississippi) 
4  miles  west  of  Lucky.    Montague  topographic  map. 
VfTJ.AqF.  Cbeek. — Cass  County ;  rises  2  miles  south  of  Hughes  Springs  in  south- 
western part  of  county;  flows  east^ly  4i  miles  into  Hughes  Creek  (tribu- 
tary through  Black  Cypress  and  Big  Cypress  bayous  to  Ferry  Lake,  thence 
to  Caddo  Lake  and  thus  through  Red  RiTor  to  the  Mississippi)  3  miles 
north  of  Avinger. 
Yhjlasx  Cbxek. — ^Bllis  County;  rises  north  of  Bnnis,  in  the  eastern  part  of 
county :  flows  southeasterly  18  miles  into  Trinity  River  iu  the  southeastern 
part  of  the  county. 
Vtt.t.acm   Cxebk. — ^Harrison   County;   rifies  at   Scottsville  in   eastern   part  of 
county;  flows  norttieasteriy  18  miles  into  Caddo  Lake  (tributary  to  Red 
River,  and  thus  to  tlie  Mississippi)  in  the  northeastern  part  of  the  county. 
Viu.A(K  Cbbek. — Montague  County;  rises  about  a  mile  west  of  Salmon  School 
in  northern  part  of  county;  flows  northeasterly  8i  miles  into  Red  River 
(tributary  to  Mississippi  River)  a  mile  northeast  of  Old  SpaniflOi  Fort; 
intermittent    Montague  topographic  map. 
VnxAGE  Ckebk. — Johnson  and  Tarrant  counties ;  rises  about  one-half  mile  east 
of  Joshua  in  the  northern  part  of  Johnson  County ;  flows  northeasterly  26 
miles  into  West  Fork  of  Trinity  River  (tributary  to  the  Trinity)  8  miles 
northwest  of  Arlington  In  Tarrant  County.    Cleburne  and  Fort  Worth  topo- 
graphic maps. 
VnjjkGE  Cbekk. — Van  Zandt  and  Smith  counties;  rises  in  the  eastern  part  of 
Van  Zandt  County;  flows  northeasterly  12  miles  into  Sabine  River  near 
Silver  Lake  near  the  northwestern  corner  of  Smith  County. 
Vnj.ABEAT.  Cbeek. — ^W^b  County;  a  small  tributary  to  Prieto  Oeek  (thence  to 

Nueces  River)  in  eastern  part  of  county. 
ViNCK  Batou. — ^Harris  County;  a  tidal  stream;  rises  in  the  southeastern  part 
of  the  county;  flows  northerly  4  miles  into  Ship  Channel  (Buffalo  Bayou) 
and  thus  to  Galveston  Bay  and  Gulf  of  Mexico  1  mile  northwest  of  Pasa- 
dena ;   liistorically   important  as  **  San  Jacinto  Battlefield."     Deepwater 
topographic  map. 
ViHCE  Bayou,  Ltftle. — Harris  County ;  rises  in  the  southeastern  part  of  county ; 
flows  northwesterly  4  miles  into  Vinoe  Bayou  (tributary  to  Buffalo  Bayou 
^  and  thus  to  Giflf  of  Mexico)  1  mile  northwest  of  Pasadena;  intermittent. 

Deepwater  topographic  map. 
Violet  Cbeek. — Kendall  County;  tributary  to  Guadalupe  River  in  the  central 

part  of  the  county  south  of  Sisterdale. 
Waddells  Cbeek. — CJrosby  County;    rises  near  Crosby-Dickens  County  line; 
flows  southwesterly  4  miles  into  White  River  (tributary  to  Salt  Fork  of 
Brazos  River  and  thus  to  the  Brazos)  in  eastern  part  of  county. 
Wagon   Cbebk. — Armstrong   0)unty ;   southern  part ;   flows  southeastward   7 
miles  into  Gypsum  Creek   (tributary  to  Prairie  Dog  Town  Fork  of  Red 
River  and  thus  tlirough  Red  River  to  the  Mississippi). 
Wagon  CJbeek .-Collingsworth  CJounty,  Tex.,  and  Beckham  County,  Okla. ;  rises 
in  northeastern  part  of  Collingsworth  (bounty,  Tex.;  flows  northeastward 
1)  miles  to  its  intersection  with  Texas-Oklahoma  boundary  line,  thence 
easterly  into  Elm  Fork  of  Red  River  (tributary  to  Nor*ai  Fork  of  Red 
River  and  thus  through  Red  River  to  the  Mississippi). 
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Waqor  TncRKB  Gbbek.^ — ^YooDi^  and  Stephens  counties;  rises  near  Oaiboodato 
in  southweatem  part  of  Yonn^  Gonnty;  flows  aontheasterly  5  mika  into 
Clear  FortL  of  Brasoa  River  (tribotaiy  to  Braaos  BlTer)  in  northern  part 
of  Stephens  County.    Breckenridge  toposrapliic  map. 

Wakefuxd  Lakx. — Gray  Connty ;  a  prairie  lake  in  sonthwestem  part  of  county; 
outlet,  McClelland  Creek  (trihotary  to  North  Fork  of  Red  River  and  thus 
thiough  the  Red  to  MtasiHsippi  River) ;  area  about  1  sqnare  mile. 

Walkees  Bkajvch. — ^Tarrant  Coonty ;  amali  tributary  to  West  Foiic  of  Trinity 
River  (which  discharges  into  the  Trinity)  sooth  of  Smitlifield.  Fort 
Worth  topographic  map. 

Waiters  Branch. — Ellis  County ;  amali  stream  flowing  into  Village  Creek  and 
thus  to  Trinity  River  in  soutlieastem  part  of  county. 

Walkeb  Cuxk. — Camp  County;  rises  alMmt  3  miles  southwest  of  Pittsburg; 
flows  nortlieastward  8  miles  to  Big  Cypress  Cre^  thenoe  to  Caddo  Lake 
and  thus  through  tlie  Red  to  Mississippi  River. 

Walker  Creek. — Comanche  and  Erath  counties;  rises  near  Mount  Airy  in 
southwestern  part  of  Erath  County ;  flows  southwest^iy  5  miles  into  Leoo 
River  (tributary  to  Little  River  and  thus  to  the  Brazos)  81  mUes  soutlieast 
of  De  Leon  in  northern  part  of  CTomanche  Omnty.  St^tienville  topo- 
grapliic  map. 

Wauucr  Creek. — Grimes  County;  a  southerly  flowing  stream  6  miles  long 
joining  Smith  Oeek  and  thus  tlirough  Ben  Fort  Creek  to  Navasota 
River,  thence  to  tlie  Braaos. 

Walker  CTr^k. — Grimes  County;  rises  east  of  Wood  in  southern  part  of 
county;  flows  southwesterly  into  Braaos  River  11  miles  northwest  of 
€!ourtney.    Navasota  topographic  map. 

Walker  Creek. — Presidio  Ounty ;  an  intermitt»it  stream  16  miles  long  rising 
in  Tierra  Vieja  Mountains  5  miles  southeast  of  San  Carlos  and  flowing 
southerly  into  Capote  Oeek  (tributary  to  Rio  Grande)  4  miles  northeast 
of  San  Antonio,  Mexica    San  Carlos  t(^>ographic  map. 

Walker  Creek. — Roberts  County;  a  small  Int^-mittent  stream  6  miles  long 
flowing  southerly  into  Canadian  River  (tributary  tlirough  Arkansas  River 
to  the  Mississippi)  5  miles  northeast  of  Peaceville  in  northwestern  part  of 
county. 

Wallace  Branch. — ^Blanco  (bounty;   rises  in  the  northeastern  part  of  the' 
county ;  flows  into  Cypress  Creek,  and  thus  through  Pedemales  River  into 
the  Colorado ;  length,  S  milea    Blanco  topographic  map. 

Wallace  Branch. — Johnson  (bounty;  a  southerly  flowing  stream  4  miles  la 
length  uniting  with  Nolands  River  (tributary  to  the  Braaos)  8  miles  south- 
east of  Munroe  in  western  part  of  county.    Cleburne  topogra^c  map. 

Wallace  Creek. — San  Saba  CJounty;  a  stream  15  miles  long  Joining  the  San 
Saba  (tributary  to  Colorado  River)  4i  miles  west  of  the  town  of  San  Saha 
in  the  eastern  part  of  the  c-ounty.    San  Saba  topographic  map. 

Waller  Creek. — Cooke  County;  small  intermittent  stream  flowing  into  Elm 
Fork  of  Trinity  River  (tributary  to  the  Trinity)  west  of  Muenster  in  tlw 
southwestern  part  of  the  county.    Gainesville  topographic  map. 

Waller  Creek. — ^Travis  County;  rises  north  of  the  city  of  Austin  In  the 
central  part  of  the  county ;  flows  southerly  5  miles,  passes  through  the  city 
of  Austin  into  Olorado  River  one-fourth  mile  below  Congress  Avenue 
viaduct.    Austin  topographic  map. 

Wallete  Creek. — Milam  and  Lee  counties;  rises  in  southern  part  of  Milam 
County;    flows   southerly    into   Cross   Creek    (tributary    throng    Second 
Yegua  Creek  to  Yegua  Creek  and  thus  to  the  Brazos)   1  mile  east  of 
Florence ;  partially  intermittent    Bastrop  topographic  map. 
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WAiiOoPB  Cbekk. — Condio  and  McOolloch  countiefl;  small  crtream  in  north- 
western part  of  McOulloch  and  northeastern  part  of  Concho  Gonnty ;  flows 
through  Salt  Creek  into  Colorado  River;  lengtht  7  miles.  Bd«i  topo- 
graphic map. 

Wautut  Cbeek. — ^Anderson  County ;  rise%in  the  northern  part  of  the  county ; 
flows  southeasterly  20  miles  into  Neches  River  near  the  International  & 
Great  Northern  Railway  crossing  in  eastern  part  of  the  county. 

Wajlsuxjt  Cbeek. — ^Austin  County;  rises  2  miles  northwest  of  New  Ulm;  flows 
easterly  8  miles  into  West  Fork  of  Mill  Creek  (tributary  through  Mill 
Creek  to  Brazos  River)  6  miles  northeast  of  New  Ulm,  in  western  part  of 
county. 

WAU<iUT  Greek. — Comanche  and  Erath  counties;  rises  2  miles  southwest  of 
Dublin^  in  southern  part  of  Erath  County;  flows  southwestward  11  miles 
into  Leon  River  (which  discharges  into  the  Brazos  throu^  Little  River) 
2  miles  southwest  of  Camden.  Stephenville  and  Hamilton  topographic 
maps. 

Wauvut  Creek.— Caldwell  and  Bastrop  counties ;  rises  in  the  northern  part  of 
Caldwell  Ckmnty  near  Lytton  Springs ;  flows  easterly  9  ndles  through  Cald- 
well County,  then  19  miles  through  Bastrop  County  into  Ck>lorado  River  If 
miles  northwest  of  Upton.  San  Marcos,  Bastrop,  and  Flatonia  topographic 
maps. 

Walnut  Creek. — Camp  County;  rises  in  northwestern  part  of  county;  flows 
northeasterly  4  miles  into  Big  Cypress  Creek,  thence  to  Caddo  Lake  and 
thus  through  Red  River  to  the  Mississippi. 

Walnut  Cbeek. — ^Donley  0)unty;  rises  in  northeastern  part  of  county;  flows 
southeasterly  5  miles  into  Whitefish  Creek  (tributary  to  Salt  Fork  of 
Red  River  and  thus  tluxmgh  Prairie  Dog  Town  Fork  of  the  Red  and  Red 
rivers  to  the  Mississippi). 

Walnut  Creek. — ^Falls  County ;  an  eastward  flowing  stream  9  miles  long  Joining 
Brazos  River  in  central  part  of  county  east  of  Lott. 

Walnut  Creek. — Gillespie  County;  small  stream  west  of  Cherry  Spring,   in 
northern  part  of  county ;  flows  northward  6  miles  into  Beaver  Creek  (tribu- 
tary through  Llano  River  to  the  (Ik>lorado).    Kerrvllle  topographic  ma|). 
Walnut  Greek. — Grayson  County ;  rises  at  Red  Branch,  in  northwestern  part 
of  county;  flows  easterly  5  miles  into  Mineral  Creek   (tributary  to  Red 
River  and  thus  to  the  Mississippi)   about  a  mile  south  of  (3edar  Mills. 
Denison  topographic  map. 
Walnut  Cbvbk. —  Grimes,  Waller,  and  Montgomery  counties ;  rises  in  southeast- 
em  part  of  Grimes  County ;  flows  southeasterly  4  miles  through  Grimes,  8 
miles  through  Waller,  then  8  miles  through  Montgomery  (Dounty  into  Spring 
Creek  (tributary  to  West  San  Jacinto  River,  San  Jacinto  River,  and  Gulf 
of  Mexico). 
Walnxtt  Creek. — ^Hood  County;  small  stream  flowing  southerly  7  miles  into 
Brazos  River,  2  miles  south  of  Acton,  in  northeastern  part  of  county.    Gran- 
bury  topographic  map. 
Walnut  Creek  or  Rose  Bayou. — ^Houstpn  County ;  flows  northeasterly  14  miles 

into  Neches  River  in  the  eastern  part  of  the  county. 
Walnut  (Jreek. — Jasper  County;  rises  about  2  miles  east  of  Jasper;  flows 

southwest^ly  16  miles  into  Neches  River. 
Walnut  C!reek. — Johnson,  Tarrant  and  Dallas  counties;  rises  about  3  miles 
northwest  of  Alvarado,  in  Johnson  County ;  flows  northeasterly  24  miles 
bito  Mountain  Creek  (which  discharges  into  Trinity  River  through  West 
Fork  of  the  Trinity)  4  miles  northwest  of  Cedar  Hill,  in  Dallas  County. 
Cleburne,  Fort  Worth,  and  Dallas  topographic  maps. 
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Wauott  Cbeek.— Kanfman  Goanty;  joins  Ferris  Fork  of  Oedar  Creek  (trfta- 
tary  to  Cedar  Creek  and  Trinity  River)  in  southeastern  part  of  coonty. 

Walnut  Cbekk. — ^Llano  and  Blanco  counties;  rises  in  tlie  northern  part  of 
Blanco  County;  flows  northward  IJl  miles  into  Sandy  Creek  (tributary  to 
tlie  Colorado)  1)  miles  south  o4  Sandy  Mountain,  LOano  County.  Burnet 
and  Blanco  topographic  maps. 

Wau^ut  Cbeek. — ^Motley  County ;  rises  alKmt  4i  miles  east  of  Lymaa,  In  south- 
westa^  part  of  county;  flows  soutlieastward  13  miles  to  Its  confluence 
with  Oliver  Fork  of  South  Pease  River  to  form  South  Pease  River  (tribu- 
tary through  Middle  Pease  River  to  Pease  Rivor  and  thus  through  the  Red 
to  Mississii^i  River)  about  4  miles  southeast  of  Roaring  Springs;  bead- 
water  stream  of  South  Pease  River. 

Walntjt  Ckeek. — Orange  CJounty;  small  stream  Joining  Keches  River  in  tlie 
northwestern  part  of  the  county  southeast  of  Fletch^. 

Walnut  Creek. — ^Palo  Pinto  County ;  a  stream  4  miles  long  flowing  southeast- 
erly into  Middle  Creek  (tributary  to  Palo  Pinto  Oeek  and  thus  to  Brasos 
River)  in  southern  part  of  county  2  miles  northeast  of  Strawn.  Palo  Pinto 
topographic  map. 

Walnut  CTbeek. — Roberts  County ;  rises  in  southwestern  part  of  county ;  flows 
northerly  19  miles  to  Canadian  River  (tributary  to  Arkansas  River  and 
thus  to  the  Mississippi)  7  miles  northeast  of  Peaceville,  in  northwestern 
part  of  county. 

Walnut  Cbeek. — Robertson  County;  rises  in  northern  part  of  county;  flows 
south  westward  15  miles  into  Little  Brazos  (tributary  to  Brazos  River)  3 
miles  northwest  of  Calvert 

Walnut  Cbkek. — Sabine  Ck>unty ;  rises  in  southern  part  of  county ;  small  head- 
water tream  of  Sixmlle  Creek  (tributary  to  Sabine  River). 

Walnxtt  Cbeek. — ^Travis  Ck>unty ;  rises  Just  south  of  Merrilltown  in  the  northern 
part  of  the  county ;  flows  southerly  14  miles  into  Colorado  River,  2  miles 
southeast  of  Fort  Prairie  in  the  central  part  of  the  county.  Austin  topo- 
graphic map. 

Walnut  C^beek. — Upshur  County;  rises  about  4  miles  south  of  Coffeeville  in 
eastern  part  of  county;  flows  southerly  9  miles  into  Little  Cypress  Creek 
(tributary  through  Caddo  Lake  to  Red  River  and  thus  to  the  Mississippi) 
near  Jameson. 

Walnut  CJbeek. — ^Waller  County ;  small  stream  rising  5  miles  west  of  Howth 
in  the  northwestern  part  of  the  county  and  flowing  southerly  5  miles  into 
Brazos  River,  4  miles  west  of  Hempstead.    Howth  topographic  map. 

Walnut  Cbkek. — Wise  County;  a  small  tributary  to  West  Fork  of  Trinity 
River  (which  discharges  into  the  Trinity)  in  the  southeastern  part  of  the 
county. 

Walnut  Cbeek. — Washington  CJounty;  rises  8  miles  northwest  of  Burton; 
flows  southeasterly  9  miles  into  East  Fork  of  Mill  Creek  (tributary  to 
Mill  Creek  and  thus  to  the  Brazos)  7  miles  west  of  Brenham  in  western 
part  of  county. 

WAI.NUT  Cbeek. — Wise,  Parker,  and  Tarrant  counties;  rises  at  Agnes  in  the 
northern  part  of  Parker  CJounty;  flovrs  easterly  20  miles  into  West  Fori: 
of  Trinity  River  (tributary  to  the  Trinity)  about  8  miles  east  of  Azle  In 
Tarrant  County.    Weatherford  and  Fort  Worth  topographic  maps. 

Wandebeb  CJbeek. — Hardeman  and  Wilbarger  counties;  rises  about  6  miles 
southwest  of  Quanah  in  the  central  part  of  Hardeman  CJounty;  flows 
northeasterly  81  miles  Into  Prairie  Dog  Town  Fork  of  Red  River  (trlba- 
tary  to  Red  River,  which  discharges  into  the  Mississippi)  in  northwestern 
part  of  Wilbarger  County. 
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Wasd  8i>«ii9o  BiULNCH. — Bowle  Oonntjr ;  aboat  5  miles  sontheftBt  of  New  Boston ; 
small  tributary  to  Rock  Creek  (which  discharges  ttiroogli  Langmii  Creek 
into  Sulphmr  Rl^er  and  tlms  thioogh  Red  Rivor  to  tlie  Mlsstssippi). 
Waxd  OB  Waqnsx  Cbhc. — ^Bowle  County;  rises  about  7  miles  northwest  of 
Texarkana;  flows  southeasterly  8  miles  to  its  jancti<Mi  with  Harris  Creek 
about  li  miles  south  of  Texarkana  to  form  Hurricane  Oeek  (tributary  to 
Sulpliar  RUer  aad  thus  through  Red  Ri^er  to  the  Mississippi)   in  the 
eastern  part  of  ttie  county.    Texarkana  topogn^hlc  map. 
WAn>  Obi^. — ^Bowie  CJounty ;  rises  about  5  miles  south  of  DeKalh;  flows  south- 
westerly 7  miles  into  Ross  Oeek   (tributary  through  Basaett  Creek  to 
Sulphur  River  and  thus  through  Red  River  to  the  Mississippi)  about  3^ 
miles  nortiiweet  of  Bassett  la  west^n  part  of  counuty. 
Wasd  Can^. — Hopkins  County;  small  tributary  to  Garrett  Creek  (theiice  to 
Lake  Fork  of  Sabine  and  Sabine  rivers)  in  southwestern  part  of  county. 
Wabd  Ckebk. — ^Lamar  and  Red  River  countlee;  rises  about  a  mile  east  of  Blos- 
som in  the  eastern  part  of  Lamar  0>unty;  flows  southeasterly  16  miles 
into  Chithand  Creek   (tributary  to  Sulphur  River  and  thus  through  Red 
River  to  the  Mississippi)  about  Oi  miles  southwest  of  Bagwell  in  western 
part  of  Red  River  County. 
Wasds  Okeek. — Medina  County;  flows  southeasterly  6  miles  to  its  Junction 
with  Hondo  River   (thence  to  Nueces  River  through  Frio  River)   in  the 
nortbern  part  of  the  county. 
Wabiwn  Creek. — ^Anderson  County;  small  stream  5  miles  long  flowing  south- 
easterly into  loni  Creek  (tributary  to  Neches  River)  in  southeastern  part 
of  county. 
yfhMusT  Lake. — ^Donley  County;  about  a  mile  southeast  of  Leila;  an  expan- 
sion of  Lake  Creek  (tributary  to  Salt  Fork  of  Red  River,  thence  to  Prairie 
Dos  Town  Fork  of  tlie  Red  River  and  thus  through  Red  River  to  the 
Mississippi). 
WAflSKif  C!sEEK. — King  County ;  a  small  stream  rising  in  northeastern  part  of 
county  and  flowing  into  Polecat  Creek  (tributary  through  Farrers  Creek 
to  Middle  Fork  of  Wichita  River  and  thus  through  North  Wichita  River 
and  Red  River  to  the  Mississippi). 
Wabrino  Creek. — Hamilton  County;  rises  5  miles  northeast  of  PottsviUe  near 
Hamilton-Comanche  county  line;  flows  northeasterly  14  miles  into  Leon 
River  (tributary  to  Little  River  and  thus  to  the  Brazos)  81  miles  north- 
east of  Gentry  Mill.    Hamilton  topographic  map. 
Wash  Bbakoh. — Palo  Pinto  Ck>unty;  a  nnall  stream  flowing  easterly  2  miles 
into  Brazos  River  at  Red  Bluff  in  eastern  part  of  county.     Palo  Pinto  topo- 
graphic map. 
Washfta  River. — ^Roberts  and  Hemphfll  counties;  rises  near  Bfiami  in  south- 
eastern part  of  Roberts  County ;  flows  easterly  about  85  miles  to  its  inter- 
section of  the  Texas-Oklahoma  boundary  line  5  miles  southeast  of  Grem  In 
southeastern  part  of  Hemphill  County ;  thence  takes  a  southeasterly  course 
to  its  junction  with  Red  River  (tributary  to  the  Mississippi)  In  southern 
part  of  Oklahoma  10  miles  northwest  of  Denlson,  Tex. 
Washboard  Canyon. — Brewster  and  TDerrell  counties;  rises  in  southwestern 
part  of  Terrell  County; 'flows  southeasterly  12  miles,  crossing  Brewster- 
Terrell  County  line  Into  San  Francisco  Oeek  (tributary  to  Rio  Grande) 
near  junction  of  Brewster-Terrell  CJounty  line  with  Rio  Grande;  inter- 
mittent    Indian  WeUs  t(^)ographlc  map. 
Washboard  Creek. — ^Mllls  and  EUimlKon  counties;  rises  in  northern  part  of 
Mills  (bounty ;  flows  northeasteriy  6  miles  Into  O>whouse  Oeek  (tributary 
through  Leon  to  Little  River  and  thus  to  the  Brasos)  8  miles  northwest 
of  Indian  Gap.     Brownwood  and  Hamilton  topographic  maps. 
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Wasp  Gbbkk. — ^Kendall  Goonty ;  rises  near  Welfare  in  coitral  part  of  county; 
flows  into  Qnadalnpe  Riyer. 

Wateb  <tt  Sw^erwATia  Cukk. — Gray  and  Wheeler  counties,  Tex^  and  Boger 
Mills  and  Beckham  connties,  OkUu;  rises  in  northeastern  comer  of  Gtmj 
County,  Tex. ;  flows  eastward  40  miles  to  its  IntersectUm  with  the  Texas- 
Oklahoma  honndary  line  on  east  bonndary  of  Whe^er  Gonnty,  then  sonth- 
erly  throogh  Roger  Blills  and  Be(±ham  counties,  Okla^  into  North  Fork  of 
Red  River  (tributary  to  Red  Rirer  and  thus  to  the  Mississippi). 

Wateis  Cuxk. — ^Llano  Goonty ;  an  intermittent  stream  flowing  into  Liano  River 
(tributary  to  the  Colorado)  4  miles  northwest  of  Packsaddle  in  ttie  easton 
part  of  the  county ;  length,  5  miles.     Llano  topographic  map. 

Watebholb  Branch. — ^Bastn^  County;  a  small  stream  4  iniles  in  length  ia 
south  central  part  of  county;  flowing  through  Sandy  Gredc  into  Wahmt 
Creek  thence  to  Colorado  River.     Flatonia  topographic  map. 

Waterholb  C^seek. — Colorado  County ;  rises  in  the  western  part  of  the  county; 
flows  southwesterly  4  miles  into  Navldad  Riv^  (tributary  to  Lavaca 
River,  Matagorda  Bay,  and  Gulf  of  Mexico). 

Watksholb  d^KEEK. — Olorado  County;  rises  5  miles  south  of  Weimar;  flowi^ 
southwestward  7  miles  into  Navidad  River  (tributary  to  Lavaca  River 
thence  to  Matagorda  Bay  and  Gulf  of  Mexico)  near  C>>lorado-Lavaca  Ck>unty 
Una 

Watsons  (IJbeek. — Throckmorton  C!ounty;  small  stream  rising  in  northeast 
comer  of  county ;  flows  south^ly  2^  miles  into  Brasos  River. 

Watto  Creek. — Sabine  CTounty;  small  stream  flowing  easterly  5  miles  into 
Housing  Bayou   (tributary  to  Sabine  River)   in  central  part  of  county. 

Watts  Career. — Ck>lenian  Ck>unty ;  an  intermittent  stream  north  of  Santa  Anna 
in  the  eastern  part  of  the  county;  flows  into  Jim  Ned  Oeek  (tributarf 
through  Pecan  Bayou  to  the  Colorado) ;  length,  9  miles.  Coleman  topo- 
graphic map. 

Waxahachie  Creek. — Ellis  (bounty;  formed  about  3  miles  southeast  of 
Waxahaehie  by  the  imion  of  the  North  and  South  Forks  of  Waxahachie 
Creek;  flows  southeasterly  14  miles  into  Pecan  Oeek  (tributary  through 
Richland  Creek  to  Trinity  River)  near  its  intersection  with  the  south  line 
of  county. 

Waxahachie  (Dreek,  North  Fosas.  op. — Ellis  County ;  rises  in  the  northwestern 
part  of  the  county;  flows  southeasterly  15  miles  to  its  junction  with  tbe 
South  Fork  of  Waxahachie  Creek  forming  Waxahachie  Creek  (tributary  to 
Pecan  and  Richland  creeks,  thence  to  Trinity  River)  3  miles  southeast 
of  the  town  of  Waxahachie. 

Waxahachie  CJreek,  South  Fork  of. — Ellis  County;  rises  in  northwestem 
part  of  county ;  flows  southeasterly  12  miles  to  its  confluence  with  North 
Fork  of  Waxahachie  Cre^  forming  Waxahachie  Creek  (tributary  to 
Pecan  and  Richland  creeks ;  thence  to  the  Trinity)  about  3  miles  southeast 
of  the  town  of  Waxahachie. 

Weadinoton  Creek. — Stonewall  (bounty ;  a  stream  8  miles  long  flowing  easterly 
Into  Croton  Creek  (tributary  to  Brazos  River)  3  miles  northwest  of  Kiowa 
Peak  in  northeastern  part  of  county. 

Weaklet  Branch. — Ellis  County;  small  stream  flowing  through  southwestern 
part  of  county  to  a  point  east  of  Files  Valley,  where  it  enters  North  Fork 
of  Pecan  Creek  (tributary  to  Pecan  and  Richland  cre^ss  and  Trinity 
River).    Cleburne  topographic  map. 

Webster  C^reek. — Cass  Ck)unty ;  rises  al>out  11  miles  southeast  of  DouglasviUe 
in  northern  part  of  county;  flows  northeasterly  4  miles  into  Shoal  €?reek 
(tributary  to  Sulphur  River,  which  discharges  into  the  Mississippi  throngh 
Red  River).     Linden  topographic  map. 
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Weibs  Cbbkk. — ^Montgomery  Ck>aDty;  a  small  tributary  to  West  San  Jacinto 
Rivor  (thence  to  Golf  of  Mexico  through  San  Jacinto  River  and  Galveston 
Bay)  in  the  northern  part  of  the  county;  flows  southwesterly  5  miles. 

WcLCHs  Batou. — ^Falls  and  Robertson  counties;  rises  2  miles . northwest  of 
Reagan  in  eastern  part  of  Falls  County;  flows  southerly  14  miles  into 
Braxos  Biver  4i  miles  west  of  Hammond  in  western  part  of  Robertson 
Oounty. 

Welch  Gbesk. — Ooncho  Oounty;  an  intermittent  stream  8  miles  long  in  the 
western  part  of  the  county ;  flows  into  Kicfcapoo  Creek  ( tributary  to  Concho 
River  and  thus  to  the  CcHorado).    San  Angelo  topographic  map. 

Wklls  Gbbek. — ^Anderson  County ;  rises  about  2  miles  north  of  Palestine ;  flows 
northeasteriy  7  miles  into  Hurricane  Creek,  thence  to  Neches  River. 

West  Alamosa  Cbeek. — Oldham  County;  an  intermittent  stream  rising  13 
miles  aouthw^t  of  Cheyenne  and  flowing  northerly  7  miles  to  a  point  6 
miles  southwest  of  Clieyenne  where  it  unites  with  Middle  Alamosa  Creek 
(tributary  through  Omadian  River  to  the  Arkansas  and  thus  to  the  Missis- 
sippi) in  nortliweBtem  part  of  county. 

West  Belknap  (Tbebk. — Clay  and  Montague  counties ;  rises  southeast  of  BeHevue 
in  southeastern  part  of  Clay  (IJounty;  flows  northeasterly  12  miles  to  its 
conflu«ioe  with  Middle  Belknap  Oeek  to  form  Belknap  Creek  (tributary 
to  Red  River  and  thus  to  the  Mississippi)  4  miles  northwest  of  Stone- 
burg,  in  the  western  part  of  Montague  County.    Montague  topographic  map. 

West  Bkbnabd  Riveb. — ^Wharton  County ;  rtses  in  the  northeastern  part  of  the 
county :  flows  southeasterly  19  miles  into  San  Bernard  River  and  thus  to 
Gulf  of  Mexico: 

West  Bhter  (Tbeek. — ^Donley  and  Hall  counties;  rises  In  southern  part  of 
Donley  County;  flows  southeasterly  4  miles  into  Bitter  Creek  (tributary  to 
Mulberry  Oeek,  thence  to  Prairie  Dog  Town  Fork  of  Red  River  and  thus 
through  the  Red  to  Mississippi  River)  in  northwestern  part  of  Hall  County. 

West  Bbook  Creek, — Fayette  CJounty;  northwest  of  Flatonia  in  southwestern 
part  of  the  county;  small  intermittent  stream  flowing  into  Big  Fivemile 
Creek  (thence  to  Peach  Creek  and  Guadalupe  River).  Flatonia  topo- 
graphic map. 

West  Bkdshy  Gbbbk. — ^D^ta  County ;  rises  about  4  miles  east  of  Cooper ;  flows 
southeasterly  8  miles  to  its  Junction  with  East  Brushy  Creek  forming 
Brushy  Creek  (tributary  to  South  Sulphur  River,  thence  through  Sulphur 
River  to  Red  River  and  thus  to  the  Mississippi). 

West  Btippalo  Creek. — Johnson  (bounty ;  rises  at  Brushy  Knob  in  central  part 
of  county ;  flows  southerly  9  miles  to  its  junction  with  East  Buffalo  Creek 
forming  Bufbilo  Creek   (tributary  through  Nolands  River  to  the  Brazos) 
1  mile  south  of  ttie  town  of  CHeburne.    Cleburne  topographic  map. 
West  Bttfpalo  Csbkk. — Cottle  County;  rises  in  southeastern  part  of  county; 
flows  northward  6  miles  into  North  Wichita  River   (tributary  to  Wichita 
RivOT  and  thus  through  Red  River  to  the  Mississippi). 
West  Bull  CBEEK.—Travls  County ;  a  small  tributary  through  Bull  Creek  to 
Colorado  River  In  the  north  central  part  of  the  county;  length,  4  miles. 
Austin  topographic  map. 
^'e8t  Cabancahtta  Ckeek. — Jackson  County;  a  small  stream  in  the  eastern 
part  of  the  county;  flows  southerly  to  its  Junction  with  Carancahua  Creek 
(and  thus  to  Matagorda  Bay  and  Gulf  of  Mexico)  about  2  miles  north  of 
Carancahua  Bay. 
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iiJ**  =Lt:  S^:  •>«*-i  ^j:*zr±.^  ti  Prairie  r«or  T-c^*  r«»k  «C  Bed  Birw 
»r.^Ti:"a»tij- «::£*:  S^£7^/nerf  tr*?  )&iaf«;igL  •  is  wct^en  part  «r  CbOdnv 

Wb»t  >^:y  JiTTicTo  RrroL— Wkiw-,  M.-cuy.Maay-  aad  Hftiris  cooties;  ito» 

M-T^TLZ^  HiTTis  iifi  M  cirTCKry  «ii=-o«  t»  its  jcBCtMa  wftk  Bast  Sm 
J*--:i:-->  RfT^T.  ia  ti-?  :*r-r-.iiwe5cerB  cvcMr  aT  Hurii  Ommj,  to  font  Sm 
Ji'-^To  Rix«r,  tr2:--AiT  t*-  Gt:T*K<«  Baj  anl  tkas  «•  G«lf  rf  Mezicn. 

West  5?  -x^rr  CuxaL — ^W^it^  0:crix :  *=:a::  tr^-nary  t#  West  Sui  JadBto  River 
(trftcstary  to  Sui  Ja<!l::ro  RiT«r  atm!  G^tf  «r  Mexico)  fai  Uw  sovdnreBUni 
part  of  ibe  oviHty ;  £<  •«%  »^dbea.fteT^. 

Wnrr  Statz  Lnrs  Cizek.— Ol.ss  Or-crry :  rtses  abovt  2  miles  wfhwir  of  Qoea 
City  in  nortlit«.«tem  p»rt  of  e»;»wcry :  fL-yw^  ■■  1  lif  Miilj  8  sriles into  State 
Uoe  Creek  ( rribst&ry  to  Cad-lo  L^ke  m&i  thus  tiirovsik  Bed  River  to  tiie 
Mi«^<««ippi  t  i:'>ar  the  Texms-ArbLcs&s  buaniary  fine.  alMMt  one-half  Bifle 
^^njtbwe^  of  RnYaiJA.  Ark. 

WfcsT  Vaixj:t  Bh-'vch- — Moc:ta«iie  County;  snail  intermittent  stroLni;  unites 
with  Vall*fy  BraiK-h  aritiotary  to  Bed  ai>d  yRa^maipsk  rtrers)  in  extroae 
tu,rt\^'Asttfm  part  of  county.    Mootagne  t(*pagraphic  map. 

V,'ut.Kt  Ckkek. — Bell  County;  anaQ  stream  flowing  into  Little  Rirer  (tritmtary 
to  f  l«e  Bmzm  1  in  sontbem  part  of  county  nortli  of  H<^la]id ;  lengtb,  9  inileB- 
TnyUfT  U/pffisTBphic  map.' 

W  HKAT  ('uKKK,—^Ux>ke  County ;  an  intermittent  tributary  to  Clemr  Creek  ( wiiich 
ASmUHTv^  Into  Elm  Fork  of  Trinity  River,  thence  to  the  Trinity)  soutii- 
weift  ift  Hood,    Gainesville  topogrmi^c  map. 
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GsBKK. — Cooke  County;  joins  Pecan  Creek   (which  discharges  Into 
Trinity  River  through  the  Bhn  Fork  of  the  Trinity)  east  of  the  town  of 
OalnesTille.    Gainesville  topographic  map. 
Wh^elock  Cbeek. — ^Leon  County;  small  stream,  6  miles  long,  rising  in  north- 
eastern part  of  county  and  flowing  northeasterly  into  Buffalo  Creek,  thence 
to  Upper  Keechi  Cre^  and  Trinity  River. 
White  Creek. — Lampasas  County;  rises  near  Coryell-Lampasas  county  line; 
flows  southwesterly  4i  miles  into  Lampasas  River  ( tributary  through  Little 
River  to  the  Brazos)  2  miles  northwest  of  Townsen  Mills.    Lampasas  topo- 
graphic map. 
White  Canyon. — Fisher  County ;  small  intermittent  branch  of  Double  Mountain 
Fork  of  Brazos  River  rising  8  miles  northwest  of  Fisher  and  flowing  north- 
easterly 5  miles.    Roby  topographic  map. 
Whfte   Cbeek. — Llano  County;  tributary  through  Sandy  Cre^  to  Colorado 
River  in  the  southeastern  part  of  the  county ;  length,  10  miles.    Fredericks- 
biirg«  Llano,  and  Burnet  topographic  maps. 
WsrrEs  Bayou. — Chambers  County ;  a  small  tidal  stream  In  the  northern  part 
of  county ;  flows  southwesterly  3  miles  into  Turtle  Bay  and  thus  through 
Trinity  to  Galveston  Bay  and  Gulf  of  Mexico. 
Whttes  Cbeek.— Brazos  County;  small  southerly  flowing  stream  8  miles  long 

Joining  Brazos  River  west  of  Welbum. 
Wrttb  Rock  Cbeek. — Collin  and  Dallas  counties ;  rises  about  8  miles  northeast 
of  Frisco  in  Collin  County ;  flows  southerly  88  miles  into  Trinity  River  1 
mile  west  of  Miller.    Dallas  topographic  map. 
WnmB  OB  Blanco  Fobk  of  Bbazos  Riveb. — ^Kent,  Garza,  Crosby,  Floyd,  Hale, 
and  Castro  counties ;  rises  south  of  Dimmitt  in  south  central  part  of  Castro 
County ;  flows  southeasterly  180  miles  into  Salt  Fork  of  Brazos  River  (tribu- 
tary to  the  Brazos)  in  northwestern  part  of  Kent  County,  principal  tribu- 
tary to  Salt  Fork  of  Brazos  River. 
Wruk  Blxtff  Cbeek. — Somervell  County ;  an  intermittent  stream  rising  3  miles 
northeast  of  Chalk  Mountain  and  Avowing  northerly  5  miles  into  Paluxy 
Creek  (tributary  to  Brazos  River)  4  miles  west  of  Glenrose  in  western  part 
of  county.    Granbury  topographic  map. 
White  Deeb  Cbeek. — Hutchinson  and  Carson  counties;  rises  8  miles  north  of 
WWte  Deer  In  northeastern  part  of  Carson  CJounty;  flows  northerly  into 
Canadian  River  (tributary  to  Arkansas  River  and  thus  to  the  Mississippi) 
10  miles  northeast  of  Plemons  in  eastern  part  of  Hutchinson  Ck)unty ;  length, 
24  miles. 
White  Fish  C^beek. — Gray  and  Donley  counties ;  rises  in  southern  part  of  Gray 
County ;  flows  southeasterly  22  miles  into  Salt  Fork  of  Red  River  (tributary 
to  Prairie  Dog  Town  Fork  of  the  Red  and  thus  through  Red  River  to  the 
Mississippi)  in  eastern  part  of  Donley  County. 
Whtteoak  Bayou.— Harris  County ;  rises  near  Fairbanks  in  northwestern  part 
of  the  county;  flows  southeasterly  21  miles  Into  Buffalo  Bayou  (thence  to 
Galveston  Bay  and  Gulf  of  Mexico)   in  the  City  of  Houston.      Satsuma, 
Hlllendahl,  Aldlne,  and^ouston  Heights  topographic  maps. 
Whtfeoak  Cbeek  ob  Bayou. — Hopkins,  Franklin,  Titus,  and  Morris  counties; 
rises  In  central  part  of  Hopkins  County   near  Sulphur   Springs;   flows 
easterly  through  northern  part  of  Franklin,  Titus,  and  Morris  counties  into 
Sulphur  River   (tributary  to  Red  River,  which  discharges  Into  the  Mis- 
sissippi) 5  miles  north  of  Naples  in  northeastern  part  of  Morris  County; 
length,  65  miles. 
117992''— 19— wsp  448 17 
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Wichita  ob  Big  Wichita  Riveb. — Baylor,  Archer,  Wichita,  and  Clay  counties; 
formed  northwest  of  Seymour  in  northwestern  part  of  Baylor  County  by 
union  of  North  and  South  Wichita  rivers;  flows  northeastward  about  90 
miles  into  Red  River  (tributary  to  the  Mississippi)  about  3  miles  northwest 
of  Byers  in  northern  part  of  Clay  County.    Fowlkes,  Iowa  Park,  and  West 
Wichita  Falls  topographic  maps. 
WiCKsoivs  Cbeek. — ^Brazos  County;  rises  near  Tabor  in  northwestern  part  of 
connty;  flows  southeasterly  10  miles  Into  Brushy  Creek  (tributary  through 
Navasota  River  to  the  Brazds). 
WissACHJE   (Huisachb)  Cbeek. — ^Jackson  and  Calhoun  counties;  rises  in  the 
Boutbeastem  part  of  Jackson  County ;  flows  southerly  and  southeasterly  11 
miles  through  Jackson  County,  then  5  miles  throug|i  Calhoun  County  into 
Cow  Bay,  thence  to  Lavaca  Bay  and  Gulf  of  Mexico. 
WiLBASGKB  Cbeek.— San  Saba  County;  a  partially  intermittent  stream  rising 
3i  miles  northeast  of  Cowboy  in  the  northeastern  part  of  the  county  and 
flowing  14  miles  Into  Ck>lorado  River.    Brady  and  San  Saba  topograpWc 
maps. 
Wttjiabokb  Cbeek. — ^Travis  and  Bastrop  counties;  rises  in  the  eastern  part  of 
Travis  County;  flows  southeasterly  14  miles  through  Travis  County,  then 
14  miles  through  Bastrop  County  into  Colorado  River  6  miles  northwest  of 
Bastrop  in  the  central  part  of  Bastrop  County.    Austin  and  Bastrop  topo- 
graphic maps. 
Welbubn  Bbanch. — Cooke  County ;  small  stream  flowing  about  a  mile  west  of 
Marysville  In  northern  part  of  county  and  entering  South  Fish  Creek  (tribu- 
tary to  Fish  Creek,  thence  to  Red  and  Mississippi  rivers).     Gainesville 
topographic  map. 
Wild  Cat  C>beek. — Cooke  County;  small  intermittent  stream  flowing  Into  Elm 
Fork  of  Trinity  River  (tributary  to  the  Trinity)  about  3  miles  southwest  of 
Myra.    Gainesville  topographic  map. 
Wild  Cat  CvREek. — Coleman  County;  a  stream  4  miles  long;  flows  to  the  south- 
west of  the  town  of  Coleman  in  the  central  part  of  the  county ;  Joins  Colo- 
rado River  through  Home  Creek.    Coleman  topographic  map. 
Wild  Cat  Cbeek. — Hall  County ;  a  stream  4  miles  long  rising  in  western  part  of 
county  and  flowing  southeasterly  into  Little  Red  River  (tributary  through 
Prairie  Dog  Town  Fork  of  Red  River  to  the  Red  and  thus  to  the  Mississippi). 
Wild  Cat  Cbeek. — ^Henderson  and  Anderson  counties;  rises  in  southwestern 
part  of  Henderson  County ;  flows  southwesterly  11  miles  into  Trinity  River 
near  northwestern  comer  of  Anderson  County. 
Wild  Cat  C^beek. — ^WMlbarger  (bounty ;  rises  In  northwestern  part  of  county ; 
flows  southerly  7  miles  Into  Pease  River  (tributary  to  Red  River  and  thus 
f6  the  Mississippi )  about  2  miles  northwest  of  Vernon. 
Wild  Cat  C^reek. — Red  River  County ;  rises  about  3  miles  northwest  of  Detroit 
near  Lamar-Red  River  county  line ;  flows  southeasterly  10  miles  into  Ward 
Oeek   (tributary  to  Cuthand  Creek  and  thus  through  Sulphur  and  Red 
rivers  to  the  Mississippi)  in  western  part  of  county. 
Wild  Hobse  (3beek. — Jeff  Davis  and  Culberson  counties ;  rises  3  miles  southwest 
of  Chispa  In  eastern  part  of  Jeff  Davis  County ;  flows  northerly  40  miles  to  a 
point  in  southern  part  of  Culberson  Ck)unty  10  miles  north  of  Wild  Horse, 
where  It  sinks  In  sands;  Intermittent.     Chispa  and  Van  Horn  topographic 
maps. 
Wild  Horse  Cbeek. — ^Wichita  County ;  rises  In  northern  part  of  county  1}  miles 
southwest  of  Clara ;  flows  northeastward  6  miles  Into  Red  River  (tributary 
to  Mississippi ) .    Clara  topographic  map. 
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Wnxza?*'^  CszDL — Puf'ta  •p.iiiin- 

W::-_^x  »'.:_*  •  12231 — 3.1  c*.  jr:»*  ijiil  «.-•*'*• 

7  r::  --*  -'*«r  .  ^  H  ••:  _i  t^h- 

WrLri«  Cixzx:  — •  •  •    z-r^-nr  ^r*i  •  - isrj :  rsKS  ^  lie  1 

tw«  Mxrt-«-=;^rrT  a^ir!  mr<r^t!r'j  II  ilubv  ik^o  S^Jk  Fo«k  c<  Red  BiTer 
I tri^.'TtATT  «<-  Pnr-ie  L* c  T^-k^  F«r^  «^  ifee  Bed  ^ad  titae  ifci— jh  Bed  Bircr 

fort  Ql  tlm-  <f  ^JiTT :  Ar.w  «oi::;^KSk^rcrtr  <  ■"■■  c*  IB  jaactim  witife  Hoodo 
Riv^er  •::kK>cc  tv  cfae  Noecv*  st.ff*^r^  Prw  Brrer»  neer  ea«tlKr»  coonty 
Ifae- 

W  iu.:AMi»  ruEEK- — ^'--^i*"  •".irTy:  «=  l:ire!TiJr:«-t  ^^reeoi  ft<elt  Ibid  Clear 
Crt^k  (trirrtitirT  »  ELm  Fock  of  Tnany  Btvvr.  tkei  u  Tftoity  Btver) 
ID  trjgU.'jnnE^t'ni  far:  «ftf  tbe  nov^o-.    ^^iSf^vlikr  tMpO|je|iidc  OHfL 

WiLJLiAMB  OuEK. — Fajt-cte  C««:^:t  :  ri^xs  in  at-^beestas  pen  o€  covBty  4  mUes 
M*T:"h  of  La  Ora^M.^-C':  !?->ir<  a.-uU^'-j^cv^Aid  to  its  jaftiwi  with  Ootonido 
Bi^er:  lecstJu  S  mites. 

WnxiAJCft  CncEK-— c::lle3?H«  end  Blenc*^  itwntiee;  ikyws  iBto  PederHdeB  River 
itributarr  t<^  0*I**r3<i<»  Rireri  2  nuUss  «i«kv«st  ef  WeattHnook  in  the 
western  part  of  Btenco  CVtunty:  leo^tli,  6  nukiOL  FiedctickabBgg  tofio- 
^nvpblc  map. 

WiLLiAMi^  Ckezk. — J&.«fier  OHmty:  amjil  etreein  flovtag  tnto  Joiden  Cre^ 
( tribatarr  to  Imlien  Creek,  theot^  to  Angriine  end  Nedbes  riren)  in  nordh 
we#ttcni  part  of  the  couniy. 

WiixJAMe  CsErat. — ^Jeck  Coontj;  small  stream  flowing  into  Nartii  Creek  (tribu- 
tary to  West  Fork  of  Trinity  Hirer  and  tkns  to  tte  Trinity)  nortliweBt  of 
Jaeki4>oro  in  central  part  of  tJbe  couniy. 

Williams  Gilly. — Hnrris  County;  rises  4  miles  aontiieaat  of  Hnnit>le;  flows 
nouthwesterly  4^  milefc  into  Gamer  Bayou  ( tkenee  to  Greens  Bayou,  and 
tha«  through  Buffalo  Bayou  to  Gtdf  of  Mexico) ;  intermittent.  Harmaston 
topr>?raphlc  map. 

WnxiAMs  Cbeek.— lATaca  and  I>witt  counties;  a  small  stream  S  miles  k)i« 
flowlnjr  Routheartward  alonp  county  line  into  Little  Bmsliy  Creek  (whidi 
diacbar^es  into  l^vaca  River  tlirough  Chio^ete  CreA  and  thus  to  Mata- 
jronla  Bay  and  Gulf  of  Mexico). 

WTLLIAM80N  CIJbeeic— Travis  County;  rises  3  miles  northwest  of  Oak  Hill,  to 
the  wouthwestem  part  of  the  county;  flows  southeastward  14  mfles  into 
rmlon  f^eek  and  thus  to  Colorado  River,  4  miles  soathwest  of  EWvalle; 
Intermittent.    Austin  topographic  map. 

Wiui\MH<>N  (Jkeek.— Williamson  County;  rises  at  Corn  HiU;  flows  sootfaeast* 
«Tly  21)  miles  into  San  Gabriel  River  (trlbuUry  through  LltUe  River  to  the 
BrsKOH)  8  miles  southeast  of  Granger.  Taylor  and  Georgetown  topographic 
mapM. 
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WiLUKs  Obeek. — ^Howard,  Borden,  Scurry,  and  Biitchell  counties ;  rises  in  north- 
em  part  of  Howard  County ;  flows  in  a  northeasterly  and  easterly  direction 
23  miles  into  €k)lorado  River  in  the  northwestern  part  of  Mitchell  County. 

Wblos  Obeek. — Brown  County ;  rises  south  of  Brownwood  in  the  southeastern 
part  of  the  county;  flows  7  miles  into  Pecan  Bayou  (tributary  to  the  Colo- 
rado).   Coleman  and  Brownwood  topographic  maps. 

Wnjjow  Bayou. — Galveston  County ;  rises  in  the  western  part  of  the  county ; 
flows  southwesteily  3  miles  into  Halls  Bayou,  thence  to  West  Galveston  Bay 
and  Gulf  of  Mexico. 

WnxouoHBY  Branch. — Mills  County;  rises  in  northwestern  part  of  county,  2i 
miles  northwest  of  Mullen;  flows  westerly  4  miles  into  Pompey  Creek 
(tributary  to  Pecan  Bayou  and  thus  to  Colorado  River  and  Gulf  of 
Mexico) ;  partially  intermittent.    Brownwood  topographic  map. 

Wnxow  Beanch. — Colorado  County;  rises  in  the  northeastern  part  of  the 
coimty;  flows  southeasterly  8  miles  into  San  Barnard  River  (thence  to 
Oulf  of  Mexico). 

Wnxow  Branch. — Lavaca  County;  in  eastern  part  of  county;  flows  south- 
westerly 5  miles  into  Navidad  River  (tributary  to  Lavaca  River,  Mata- 
gorda Bay,  and  Gulf  of  M^co),  6  miles  south  of  Sublime. 

WiLix>w  Branch. — ^Tarrant  County;  small  stream  joining  Walnut  Creek  (tribu- 
tary through  Mountain  Oeek  to  West  Fork  of  Trinity  River,  and  thus  to 
the  Trinity)  west  of  the  town  of  Mansfield.    Fort  Worth  topographic  map. 

Wnxow  Creek. — ^Aransas  County;  rises  in  the  northern  ptirt  of  the  county; 
flows  southward  8  mUes  into  St.  Charles  Bay  and  thus  to  Aransas  Bay  and 
Gulf  or  Mexico. 

Willow  Creek. — Bastrop  County;  small  intermittent  stream  7  miles  In  length 
flowing  into  Colorado  River  3  miles  northeast  of  Smithville  in  the  south- 
eastern part  of  the  county.    Bastrop  and  Flatonia  topographic  maps. 
Willow  Creek. — Bosque  County;  rises  4  miles  west  of  Merrivale  in  southern 
part  of  the  county;    flows   southeasterly   8   miles   into   Childress   Creek 
(tributary  to  Brazos  River).    Waco  topographic  map. 
Willow  Creek. — Brewster  CJounty;  an  intermittent  stream  in  southern  part 
of  county  flowing  southerly  10  miles  into  Rio  Grande  5  miles  southeast 
of  Terlingua  Abaja.    Terllngua  and  Chisos  Mountains  topographic  maps. 
Willow   Creek. — Cooke   County ;   small   intermittent   stream   joining   Spring 
Creek  (which  discharges  into  Elm  Fork  of  Trinity  River,  and  thus  to  the 
Trinity)  south  of  Gainesville  in  the  southern  part  of  the  county.    Gaines- 
ville topoprraphic  map. 
Willow  Creek. — Cottle  (bounty;  small  stream  rising  in  southeastern  part  of 
county  and  flowing  into  North  Wichita  River  (tributary  to  Wichita  River 
and  thus  through  Red  River  to  the  Mississippi). 
Willow  Creek. — Gillespie  CJounty ;  rises  about  5  miles  northwest  of  Willow  in 
the  northeastern  part  of  the  county ;  flows  southeasterly  12  miles  into  North 
Grape   Creek    (tributary    through    Pedemales    River    to    the    Colorado). 
Fredericksburg  topographic  map. 
Wellow  Creek. — Jack  and  Wise  counties;  Joins  Gentry  Oeek   (tributary  to 
West  Fork  of  Trinity  River  and  thus  to  the  Trinity )  in  the  southeastern 
part  of  Jack  and  southwestern  part  of  Wise  County. 
Willow  Cbxek, — King  Ounty;  rises  in  the  northwestern  part  of  the  county; 
flows  southeasterly  21  miles  into  South  Wichita  River  (tributary  through 
Wichita  River  to  Red  River  and  thus  to  the  Mississippi)  about  7  miles 
east  of  Guthrie  in  central  part  of  county. 
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fcBt«nBirt«iit.     Bane  HilL  Ltf^vffta. 
Wnxov  fJkixx. — Lee  Oi«n«T :  a  1 

RjTcri  ^oQth  of  Lescin2if«.    B&sxnp 
Wnxow  CozK^ — Lktao  O-oo^y  ;  «  itreuB  I  outes  kja^  ^^jmim^  Ibcd  auidy  Credc 

itri^.itary  tr*  O^.*  ra*i-»   Ri^er-    2  aii:.^  ^npst  of  Looe  M— wtafii,  ia  the 

mmthfrrm  pare  o<  tbe  eonntj.    Umbo  vupa^rm^hic  Bap. 
Wnxow  CoKK. — Llano  CtHmtr:  aa  intn-mirtcac  afereaa  flavfa^  taito  JolnsfMi 

Crefrfc  ( tribotaiT  tiiroazh  Liaoo  KiT«r  to  tka  C  laraiiri »  m^tMaiM  of  the 

toun  of  UaiJO  in  tke  Dor^lwn  part  •>€  tke  eavtty:  fciatf^  9  rnOeB^    Llano 

tof«(j<Eraphiir  nap. 
Wnxow  CnzK. — LipaeDob  Coqdtt:  «b  intenatttCBt  atreas  flowing  aailhi  riy 

7  mil*«  Info  W.>if  Creek  (tiit.atary  throocfe  "Soc^  Fort  of  Oinadian  Blver 
to  the  Canadian  and  thus  throosh  Arfcaaaaa  Btver  to  the  Ifiartsfllppi)  6 
miiea  east  of  Upooofnh  in  eastem  part  of  cmbIj'. 

Wiix/iw  Cnzx. — MaMHi  Coant? :  ri^va  5  milea  anvat  of  FI7  Gap  la  the  eastern 
part  of  ttie  crmnty ;  flmrs  aoothea^trrty  14  arfle»  tatn  Llano  Jttrer  (tiihiitarT 
to  ttie  Coloradi*)  3  mOea  east  of  H^hris  HilL     llaacNi  topographic  map. 

Willow  Csizk. — ^MaTeiick  Coontr;  foraied  hy  the  anloD  of  two  ■treanss  not 
naiTK-d  on  map,  rMnir  near  central  part  of  csmmtj  and  flowfaifr  aootliward 

8  oiilp«;  flows  twioth^^rfy  18  BiiN*a  Into  RSo  Grande  W  miles  sootheast  of 
the  town  of  Eagle  Pa^is  In  soutem  part  of  county. 

WiLT»w  CnwxK, — MrMunpn  and  La  Salle  comit^*^ :  ri^es  !n  the  eastem  part  of 
T^  8;i!!f*  Connty:  flows  northeastertr  3  mile^  thprHijth  La  Salle  Coontr. 
then  6  mfl*^  tlirrniph  3fcMullen  County  Into  FVfo  Rlrer  <  tributary  to  the 
Xuecen) ;  length,  9  miles. 

WiLi/iw  Ckvxk. — McT^ennan  Comity;  rl<»es  at  McGregor;  flows  easterly  6  miles 
into  South  IV»sr|ne  Tllver  (tributary  to  Bosque  Hirer  am!  thus  to  the 
Brazo«)   in  the  southwestern  part  of  county.     Temple  topographic  map. 

Wnxow  Cbdck. — Parlcer  Comity ;  rises  approximately  1  mile  north  of  Peister ; 
flows  southieaxterly  13  miles  into  South  Fortt  of  Trinity  River  (tributary 
througli  Clear  Fork  of  Trinity  River  to  the  West  Fork  of  Trinity  River 
ami  thus  to  Trluity  River)  about  4  miles  southeast  of  Weath^ford. 
Weatherford  topographic  map. 

Willow  Cwmkk, — ^Boberts  and  Hnt^iinson  counties;  rises  near  Ocfailtree- 
R^iberts  county  line;  flows  soutlierty  into  Canadian  RlTer  (wliicta  dis- 
charges into  ttie  Mississippi  tlirough  Arkansas  River)  4  miles  northwest 
of  Peaceville  in  northeastern  part  of  Hutciuuson  Ck>unty. 

Willow  Cbsbk. — ^Runnels  and  Tom  Green  counties;  tributary  to  Concho  River 
(and  thus  to  the  <V»loratlo)  in  the  northeastern  part  of  Tom  Green  County 
end  8outhweHtem  part  of  Runnels  County  west  of  Miles;  length,  13  miles. 
Ilayrick  topographic  map. 

Willow  Cbkrk. — ^Travis  Coiroty ;  eastem  part  of  the  connty ;  tributary  throngh 
Kirn  niHl  Wllbnrger  creeks  to  Colorado  River;  length,  11  miles.  Bastrop 
topographic  map. 

WiLfiOw  Crrbk. — Wilson  Omnty;  rises  In  northeastern  part  of  connty;  small 
tributary  to  Elm  Fork  of  Sandies  Creek  (tributary  to  Sandies  Credc,  and 
thus  to  Guadalupe  River). 
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Wiijx)woAK  Cbeek. — Fannin  and  Hunt  counties;  rises  in  southeastern  part  of 
Fannin  County  near  tbe  southern  boundary;  flows  southeasterly  11  miles 
Into  Middle  Fork  of  Sulphur  River  (tributary  to  South  Sulphur  River,  and 
thus  through  Sulphur  and  Red  rivers  to  the  Bilsslsslppi)  In  the  northeastern 
part  of  Hunt  County. 
Whjjow  Mabsh. — Jefferson  County;  rises  near  Meeker  In  the  northern  part  of 
the  county;  flows  southeasterly  12  miles  Into  HlUebrant  Bayou  (tributary 
to  Taylors  Bayou,  and  thus  to  Sabine  Lake  and  Gulf  of  Mexico)  5  miles 
east  of  Cheek. 
Wnxow  Mabsh. — Liberty  and  Jefferson  counties ;  an  Intermittent  slough ;  heads 
in  eastern  part  of  Liberty  County;  terminates  in  Pine  Island  Bayou  (tribu- 
tary to  Neches  River)  in  northwestern  part  of  Jefferson  County;  length, 
about  25  miles. 
Willow  Springs. — Donley  CJounty;  small  stream  flowing  through  northeastern 
part  of  county  Into  Whlteflsh  Oeek  (tributary  to  Salt  Fork  of  Red  River, 
and  thus  through  Prairie  Dog  Town  Fork  of  Red  River  to  the  Red  and 
Misslssliipi  rivers). 
Wnxow  Water  Hole  Bayou. — ^Harris  County;  rises  In  the  southern  part  of 
the  county;  flows  northeasterly  5  miles  into  Brays  Bayou,  thence  to  Ship 
Channd,  Calveston  Bay,  and  Gulf  of  Mexico.     Alief  and  Bellaire  topo- 
graphic maps. 
WiLLouoHBT  Branch. — ^Mills  County ;  small  tributary  in  the  northwestern  part 
of  the  county;  flows  into  Pompey  Creek  (tributary  to  Blanket  Creek,  and 
thus  through  Pecan  Bayou  to  Colorado  River)  northwest  of  Mullen ;  length, 
4  miles.    Brownwood  topographic  map. 
Wilson  Branch. — Dickens  Ck)unty ;  flows  southerly  10  miles  to  its  Junction  with 
Duck  Creek   (tributary  to  Salt  Fork  of  Brazos  River,  and  thus  to  the 
Brazos)  2  miles  southeast  of  Steel  Hills  In  southern  part  of  county. 
Wilson  Branch. — Johnson  County;  small  intermittent  stream  west  of  Free- 
land  in  southern  part  of  county,  flowing  into  Camp  Creek,  and  thus  to 
Brazos  River.    Granbury  topographic  map. 
Wilson  Creek. — Collin  County ;  rises  about  2  miles  east  of  Cellna ;  flows  south- 
easterly 21  miles  into  East  Fork  of  Trinity  River  (tributary  to  the  Trinity) 
8  miles  southwest  of  CJulleoka. 
Wilson  Creek. — ^Johnson  County ;  a  stream  4  miles  long  flowing  southwesterly 
into  Brazos  River  at  eastern  extremity  of  "  De  Cordova  Bend  "  in  western 
part  of  county.    Granbury  topographic  map. 
WttsoN  Lake. — Bowie  CJounty;  about  61  miles  north  of  Hook's  post  office  in 
northeastern  part  of  county;  formed  by  an  old  channel  of  Red  River  (tribu- 
tary to  the  Mississippi). 
Wilsons  Creek. — Matagorda  County;  smail  tributary  to  Tres  Pnlaclos  Creek 
(thence  to  Matagorda  Bay  and  Gulf  of  Mexico)  in  the  western  port  of  the 
county ;  flows  southwesterly ;  length,  2  miles. 
Winan  Creek. — Bandera  CJounty ;  small  Intermittent  stream  in  eastern  part  of 
county;  flows  into  Medina  River  (and  tlius  through  the  San  Antonio  into 
Guadalupe  River)  5  miles  northwest  of  Bandera. 
Wind  Riveb. — Hall  and  Motley  counties;  rises  in  southwestern  part  of  Hall 
0)unty;  flows  southeasterly  16  miles  into  Pease  River   (tributary  to  Red 
River,  and  thus  to  the  Mississippi)  at  its  intersection  with  the  north  line 
of  Motley  CJounty  about  4  miles  northwest  of  Northfield. 
Windmill  Creek. — Zavalla  County;   small  intermittent  tributary  to  Turkey 
Creek  (thence  to  the  Nueces  through  Elm  Creek)  in  the  northwestern  part 
of  the  county ;  length,  9  miles.    Uvalde  topographic  map. 
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WiNTES  Cbeek  (Peabl  Streah). — Walker  aiiU  San  Jacinto  countlee;  rifles  In 
Walker  Ck>unty  a  few  miles  southeast  of  Uuntsville ;  flows  southeasterly  10 
miles  throu^jTh  Walker  County,  then  southeastward  20  mUes  through  Mont- 
gomery County  into  Elast  San  Jacinto  River  (thence  to  Gulf  of  Mexico 
through  San  Jacinto  River)  near  the  southeastern  San  Jacinto  County  line. 

Wise  Hollow  Cbeek. — Runnels  County ;  rises  south  of  Norwood  in  the  sootli* 
eastern  part  of  the  county ;  flows  into  Mustang  Creek  and  thus  to  the  Colo- 
rado; length,  7  miles;  intermittent    Ballinger  topographic  map. 

Wise  Creek. — Wheeler  County ;  a  stream  4  miles  long  flowing  soutiierly  through 
northwestern  part  of  county  into  Water  Creek  (tributary  to  North  Fork  of 
Red  River  and  thus  through  the  Red  to  the  Mississippi)  about  3  miles 
northwest  of  Mobeetle. 

Wolf  Branch. — Coryell  County;  small  intermittent  stream  flowing  southerly 
3  miles  to  a  point  west  of  New  Sugar  Loaf,  where  it  Joins  Cowhouse  Creek, 
and  thus  through  I.«eon  and  Little  rivers  to  the  Brazos.  Gatesville  topo- 
graphic map. 

Wolf  Branch. — Erath  and  Hood  counties;  flows  southwesterly  5i  miles  to  its 
junction  with  Berr>'s  Creek  (which  discharges  into  Brazos  River  througk 
Paluxy  Creek)  near  Bluff  Dale.  StephenvUle  and  Granbury  topographic 
maps. 

Wolf  Creek. — Cooke  County ;  rises  in  southeastern  part ;  flows  southerly  8  miles 
into  Isle  du  Bois  Creek,  which  discharges  into  Trinity  River  through  tiie 
Elm  Fork  of  the  Trinity.    Gainesville  topographic  map. 

Wolf  Creek. — Kerr  and  Gillespie  counties ;  rises  6  miles  northeast  of  Kerrville 
in  the  northeastern  part  of  Kerr  County ;  flows  northeastward  10  miles  into 
Pedernales  River  (tributary  to  (Colorado  River)  8  miles  southwest  of  Fred- 
ericksburg in  the  southern  part  of  Gillespie  CJounty.  Kerrville  and  Freder- 
icksburg topograplilc  maps. 

Wolf  Creek. — Llano  County ;  an  intermittent  stream  4  miles  in  length  flowing 
through  Babyhead  Creek  into  Pecan  Creek«  and  thus  through  Llano  River 
into  the  Colorado  west  of  Babyhead  in  the  northern  part  of  the  county. 
Llano  topographic  map. 

Wolf  Creek. — Motley  County ;  rises  in  the  southwestern  part  of  county ;  flows 
southeasterly  4  miles  into  Olive  Fork  of  South  Pease  River  (tributary 
through  South  Pease  and  Middle  Pease  rivers  to  Pease  River  and  thus 
through  Red  River  to  the  Mississii^). 

Wolf  Creek. — Ochiltree  and  Lipscomb  counties;  rises  7  miles  northwest  of 
Ochiltree  in  western  part  of  Ochiltree  County;  flows  westerly  across 
Ochiltree  and  Lipscomb  counties  into  Oklahoma  at  a  point  12  miles  east  of 
Lipscomb,  where  it  enters  North  Fork  of  Canadian  River  (tributary  to 
Canadian  River  and  thus  through  Arkansas  and  Red  rivers  to  the  Missia- 
9ippi)  near  Supply,  Okla. 

Wolf  Creek. — Collingsworth  (bounty;  rises  in  the  northeastern  part;  flows 
easterly  0  mUes  into  Elm  Fork  of  Red  River  (tributary  to  North  Fork  of 
Red  River  and  thus  through  the  Red  to  Mississii^  River). 

Wolf  C^eek. — Hunt  County ;  flows  into  Cowleach  Fork  of  Sabine  River  (thence 
to  Sabine  River  through  Caddo  Fork  of  Sabine  River)  about  3  miles  east 
of  the  town  of  Greenville. 

Woijr  Creek. — Palo  Pinto  0)unty ;  rises  2  milee  north  of  Brad  in  northwestern 
part  of  county;  flows  northerly  5  miles  into  Brazos  River.  Palo  Pinto 
topographic  map. 

Wolf  Creek. — Throckmorton  Coimty ;  a  northward  flowing  stream  joining  Mil- 
lers Creek  (tributary  to  the  Brazos)  near  Throckmorton-Baylor  county 
line  in  northwestern  part  of  county. 
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Wolf  Cb^kk. — ^Tyler  County ;  rises  about  3  miles  southwest  of  Ck)lme8Deil ;  flows 

southeasterly  14  miles  into  Neches  River  about  1  mile  east  of  Pedigo. 
W<tty  OkoacK.—Waahington  County;  rises  near  Gay  Hill;  flows  northerly  4 
miles  Into  Tegua  Creek  (tributary  to  Brazos  River)  2|  miles  southwest  of 
ScoflekL     Qay  Hill  topographic  map. 
Woup  Obeek. — Wichita  County;  a  stream  4  miles  long  flowing  southerly  into 
Wlc^ilta  River  (tributary  to  Red  River  and  thus  to  the  Mississippi)  in  the 
soattiwestem  part  of  the  county. 
Wour  FV>irK  OF  Tehuacawa  CkEEK. — Limestone  and  Freestone  counties;  rises 
about  5  miles  northeast  of  Mexia  in  Limestone  County ;  flows  southeasterly 
6  miles  into  Tehuacana  Creek  (tributary  to  Trinity  River)  3  miles  south  of 
Tetraacana. 
Woij-  Hoixow. — Montague  County ;  rises  about  2  miles  northwest  of  Pearson  in 
northern  part  of  county;   flows  into  Panther  Creek    (tributary  to   Red 
River  and  thus  to  the  Mississippi);  Intermittent;  very  smalL     Montague 
topographic  map. 
WoLFPBK  Ckekk. — Hopkins  County ;  rises  in  northeastern  part  of  county ;  flows 
Sf>vthea8terly  0  miles  into  Whiteoak  Bayou   (tributary  to  Sulphur  River 
and  thus  through  Red  River  to  the  Mississippi). 
Wood  Bbanch. — ^Tarrant  County ;  near  Benbrook  ;*  small  stream  flowing  into 
Marys  Creek  (tributary  to  Clear  Fork  of  Trinity  River,  thence  through 
West  Pork  of  the  Trinity  to  Trinity  River).    Weatherford  and  Fort  Worth 
topofnnphic  maps. 
Wood  or  Hickory  C^ieek. — ^Polk,  Tyler,  and  Hardin  counties;  rises  about  5 
miles  northeast  of  Klam  in  Polk  County ;  flows  southeasterly  33  miles  into 
Alabama  Creek  (tributary  to  Neches  River)  about  4  miles  northwest  of 
Village  Mills  in  Hardin  County. 
Wood  Hollow. — Erath  County;  a  short  intermittent  stream  flowing  southerly 
into   South  Bosque  River    (tributary   to  Bosque  River  and  thus  to  the 
Brazos)  northeast  of  Llngleville ;  length,  2i  miles.    Stephenvllle  topographic 
map. 
Wood  Slough. — Uvalde  CJounty ;  small  Intermittent  tributary  to  Turkey  Creek 
(thence  to  the  Nueces  through  Elm  Oeek)  in  the  southwestern  part  of  the 
county ;  length,  0  miles.    Uvalde  topographic  map. 
Woodwards  Crzek. — ^Washington  County ;  rises  4  miles  southeast  of  Brenham ; 
flows  northerly  5  miles  into  New  Years  Creek  (tributary  to  Brazos  River) 
3  mUes  northeast  of  Brenham. 
WooLEY  Bkaxch. — Lee  County ;  a  small  stream  flowing  southwesterly  5  miles 
Into  Third  Ycgua  Oeek  (tributary  to  Yegua  Creek  and  thus  to  the  Brazos) 
1  n*ile  south  of  Darden  Springs  in  western  part  of  the  county.     Bastrop 
topographic  map. 
Wrat  Creek. — ^Harrison  CJounty;  small  stream  in  northern  part  of  county 
flowing  into  Caddo  Lake,  which  discharges  Into  the  Mississippi  through 
Red  River. 
Wbibht  C^eek. — Uano  County;   small   Intermittent   stream  riaing  north   of 
Babyhead;  flows  southerly  into  Mitchell  Creek  (tributary  to  Llano  River 
and  thus  to  the  Colorado).    Llano  topographic  map. 
Wkioht  CJreek. — ^Jasper  (bounty ;  rises  in  the  central  part  of  the  county ;  flows 

southwesterly  6  miles  into  Neches  River. 
WnoHTs  Creek.— Trinity  County;  small  tributary  to  Trinity  River  in  north- 
western part  of  county. 
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WusflKB  Cbeek. — Palo  Pinto  County ;  rises  li  miles  west  of  Jacobs  Wells  ia 
soutbeastem  part  of  oounty ;  flows  northerly  9  miles  into  Palo  Pinto  Oreeic 
(tributary  to  Brazos  River)  3  miles  southwest  of  Braaos.  Palo  Pinto 
topographic  map. 

Yahkke  Creek. — ^Rockwall  County;  small  stream  flowing  into  East  Foi^  of 
Trinity  River  (tributary  to  the  Trinity)  northwest  of  Heath  in  the  soatlh 
western  part  of  the  oounty ;  intermittent.    Barnes  Bridge  topographic  map. 

Yankee  Rhea  C^beek. — Crosby  County;  rises  9  miles  south  of  Crosbyton;  flows 
easterly  6  miles  into  Davidson  Creek  (tributary  through  White  River  to  the 
Salt  Fork  of  Brazos  River  and  thus  to  the  Brasos)  in  southeastern  part 
of  county. 

Ybgua  Cbeek. — Washington,  Burleson,  and  Lee  counties ;  formed  near  Burleson- 
Lee  county  line  in  southeast  comer  of  Lee  County,  5  miles  southeast  of  Dime 
Box  by  union  of  First  Yegua  and  Second  Yegua  creeks;  flows  easterly  30 
miles,  along  Burleson- Washington  county  line,  into  Brazos  River  near  Sand 
Pit  on  Gulf,  Colorado  &  Santa  Fe  Railroad.     Gay  Hill  topographic  map. 

Yellow  Batou. — Newton  County ;  rises  about  3  miles  east  of  Farrsville ;  flows 
easterly  10  miles  into  Little  Cow  Creek  (tributary  to  Sabine  River)  about 
3  miles  southeast  of  Burkeville. 

Yellow  Branch. — Leon  County;  a  small  stream  flowing  into  Boggy  Oeek 
(tributary  to  Trinity  River)  in  southern  part  of  county. 

Yellow  Bbanch. — Stephens  County ;  small  intermittent  stream  rising  7i  miles 
northeast  of  Brecken ridge ;  flows  northwesterly  into  Gonzales  Cre^ 
(tributary  to  Clear  Fork  of  Brazos  River  and  thus  to  the  Brazos) ;  inter- 
mittent   Breckenridge  topographic  map. 

Yellowbank  Cbeek. — Lavaca  County ;  rises  3  miles  east  of  Sweet  Home ;  flows 
easterly  6  miles  into  Rocky  Creek  (tributary  to  Lavaca  River,  Matagorda 
Bay,  and  Gulf  of  Mexico)  7  miles  south  of  Hallettsville. 

Yellow  House  Riveb. — ^Lubbock,  Hockley,  and  Cochran  counties;  rises  In  t 
series  of  small  lakes  in  the  extreme  northeast  comer  of  Cochran  Onnty; 
flows  southeasterly  60  miles  into  North  Fork  of  Double  Mountain  Fork  of 
Brazos  River  (tributary  through  Double  Mountain  Fork  of  the  Brazos  to 
Brazos  River)  near  the  town  of  Lubbock  in  central  part  of  Lubbock  Ounty. 

Ygnacio  Cbeek. — McMullen  County;  small  intermittent  tributary  to  Mirasol 
Creek  (thence  to  Nueces  River)  in  the  southwestern  part  of  the  county; 
length,  3  miles. 

Yo-LO-DiGo  Cbeek. — Zavalla  and  Frio  counties;  rises  in  the  northeastern  part 
of  Zavalla  (bounty ;  flows  southeastward  12  miles  through  Zavalla  Ck>onty, 
then  3  miles  through  Frio  Oiunty  into  Leon  River  (tributary  to  Frio  and 
Nueces  rivers)  5  miles  northwest  of  Divot. 

YopoN  d^BEEK. — ^Washln^on  0>unty;  rises  in  southern  i)art  of  county;  flows 
southeastward  8  miles  into  East  Fork  of  Mill  Creek  (tributary  througli 
Mill  Creek  to  Brazos  River). 

YoBK  CJbeek. — ^Hays  and  Guadalupe  counties ;  rises  south  of  Center  Point  in 
Hays  C?ounty ;  flows  southeasterly  3  miles  through  Hays  0)unty,  tlien  16 
miles  through  Guadalupe  County  into  San  Marcos  River  (tributary  to  the 
Guadalupe)  2  miles  south  of  Prairie  Lea.    San  Marcos  topographic  map. 

YoBKS  CnERK. — Madison  County :  small  stream  flowing  Into  Trinity  River  north- 
east of  Midway  in  eastern  part  of  county. 

Youngs  Bbanch. — Lavaca  County;  small  intermittent  stream  in  northwestern 
comer  of  county ;  flows  southerly  6  milc»s  to  its  Junction  with  Lavaca  River, 
and  thus  to  Matagorda  Bay  and  Gulf  of  Mexico.    Flatonia  topographic  map; 
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Youngs  Pork  of  Anderson  Okeek. — Red  River  and  Bowie  counties ;  rises  1  mile 
east  of  Avery  in  Red  River  Ck)unty ;  flows  soutlieasterly  8  miles  into  Ander- 
son Creek  (tributary  tlirougli  Sulpliur  River  to  Red  River  and  tlius  to  the 
Mississippi)  about  2^  miles  souttiwest  of  Dekalb. 

Zacatosa  Creek. — Val  Verde  County;  rises  6  miles  north  of  Johnstone;  flows 
southerly  17  miles  Into  Sycamore  Creek  (tributary  to  Rio  Grande)  1  mile 
north  of  mouth  of  Sycamore  Creek. 

Zacatosa  Creek. — Webb  Ck)unty;  rises  in  southwestern  part  of  county;  flows 
southerly  7  miles  to  its  Junction  with  San  Isal>el  Creek  (tributary  to  Rio 
Grande)  northwest  of  Laredo;  Intermittent. 
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April  and  May,  1915.  The  area  covered  comprises  about  137  square 
miles  and  includes  the  towns  of  Berlin,  Cromwell,  Meriden,  Middle- 
field,  Middletown,  and  Rocky  Hill.  The  work  consisted  chiefly  in 
collecting  records  of  a  sufficient  number  of  wells  in  each  town  to 
furnish  adequate  data  concerning  the  ground  water.  In  connection 
with  this  study,  the  Pleistocene  glacial  deposits — till  and  stratified 
drift — which  cover  nearly  all  the  surface,  were  carefully  observed, 
and  as  they  differ  considerably  in  their  water-bearing  capacity,  they 
were  separately  mapped  (see  PL  II,  in  pocket)  as  well  as  could  be 
done  in  the  time  available  for  the  work.  The  till  consists  of  un- 
assorted gravel,  sand,  and  clay,  deposited  by  the  glacial  ice  sheet  as 
it  melted,  and  in  general  is  not  a  good  water  bearer,  because  its 
heterogeneous  material  is  unfavorable  to  the  easy  circulation  of 
groimd  water.  The  stratified  drift  consists  of  bedded  deposits  at 
glacial  materials  which  were  to  sonve  extent  assorted  and  redeposited 
by  streams  that  were  formed  largely  by  the  melting  ice,  and  because 
the  materials  are  thus  assorted  the  circulation  of  groimd  water  is 
generally  freer  in  these  deposits  than  in  the  unassorted  deposits  of 
till.  The  map  (PL  II)  shows  the  areas  covered  by  stratified  drift 
as  determined  with  special  reference  to  water-bearing  capacity. 
Detailed  study  of  the  glacial  geology  of  the  region  based  on  the 
origin  and  source  of  the  material  would  probably  result  in  con^der- 
able  changes  in  the  geologic  boundaries,  especially  in  places  where 
the  transition  from  stratified  drift  to  till  is  obscure. 

Exposures  of  the  bedrock  underlying  the  glacial  material  were 
also  noted  (see  PL  II,  in  pocket),  but  the  map  of  bedrock  gedogy 
and  its  structure  (PL  III,  in  pocket)  is  copied  wiUi  only  sli^t 
changes  from  geologic  maps  of  the  region  prepared  by  Davis  ^  and 
by  Gregory  and  Robinson.*  This  map  of  tl>e  bedrock  structure  is 
reprocluced  with  the  present  report  because  it  is  believed  that  it 
will  be  of  assistance  to  property  owners  and  to  drillers  in  forecasting 
the  kind  of  material  that  will  be  encountered  in  drilling  wells. 
Throughout  the  area  the  successive  rock  formations  are  present  in 
the  order  in  which  they  are  shown  in  the  legend  of  Plate  IIL  The 
first  rock  encountered  at  any  place  in  tlie  avesL  will  be  that  indicated 
by  the  color  at  that  point  on  the  map,  and  this  rock  is  in  most  places 
succt^ssively  underlain  by  the  other  formations  in  the  order  indicated 
in  the  legend.  For  example,  in  sinking  wells  in  the  city  of  Meriden 
the  first  rock  reached  is  the  lower  sandstone,  and  this  material 
continues  for  many  hundred  feet  down  to  the  ancient  crystalline 
rocks,  except,  possibly,  where  it  may  be  interrupted  by  dike  rocks. 

*  Dnrls,  W.  M.,  Tho  Trfasslc  formation  of  Connecticut :  V.  S.  Oeol.  Snnr^y  "Btiftoteeiith 
Ann.  Ropt.,  pt.  2,  pis.  19  and  20,  1898. 

•Gregory,  H.  E.,  and  Robinson,  H.  H.,  Preliminary  geological  map  of  ConxwctHnit: 
Connecticut  Geol.  and  Nat.  Hist.  Survey  Bull.  7,  1907. 
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At  Middletown,  bowevef,  the  first  rock  encountered  is  the  upper 
8«Bdstoi>«,  and  this  rock  is  believed  to  be  succ^sively  underlain  by 
trap  sheets  and  by  other  sandstones  that  extend  for  several  thousand 
feet  down  to  the  crystalline  rocks.  A  few  exeeptiofis  to  the  regular 
aiiecession  of  the  beds  may  be  found  in  localities  close  to  tlie  fault 
zooes,  where  blocks  of  the  different  rocks  have  been  broken  off  and 
shifted  from  their  normal  positions.  Such  displacement  and  crush- 
ing umy  explain  the  presence  of  trap  rock  in  the  Worthington 
Sebocd  well,  at  Berlin  village  (Berlin  well  46,  p.  31),  though  the 
geologic  structure  at  this  place  (section  C-D^  PL  III)  indicates  that 
the  trap  is  several  hundred  feet  below  the  surface.  It  is  probable 
aba  that  there  are  minor  faults  whose  presence  has  not  been  detected. 
The  wooded  areas  were  mapped  incidentally  (see  PL  IV,  in  p)ocket) 
because  they  affect  to  sc«ne  extent  the  storage  of  ground  water.  The 
■laps  in  this  report  also  show  certain  changes  in  the  roads  and  other 
cuHuTal  features  that  have  taken  place  since  the  area  was  ma{>ped 
topographically  by  the  United  States  Geological  Survey. 

GEOGRAPHY. 

The  State  of  Connecticut  may  be  divided  into  three  physiographic 
prervinces — the  central  lowland,  the  eaetem  highland,  and  the  western 
highland.     (See  PL  I.) 

The  area  described  in  this  report  is  in  the  soutk-central  part  of  the 
State,  «nd  is  chi^ty  in  the  central  lowland,  or  Connecticut  Valley, 
b«t  its  southeastern  end  lies  in  the  eastern  highland.  From  Con- 
Mctictit  River,  which  borders  it  both  on  the  north  and  the  east,  the 
highland  area  rises  in  steep  slopes  that  culminate  in  hills  more  than 
6^  feet  in  elevation.  The  surface  of  the  lowland  to. the  west  is  also 
bw>ken  by  numerous  hills  and  ridges,  but  the  greater  part  of  it  is 
less  than  300  feet  above  sea  level,  and  it  is  dotted  with  lakes,  ponds, 
and  marshy. 

In  the  part  of  the  central  lowland  here  considered  the  hills  and 
ridges  trend  uniformly  north-northeast.  The  most  prominent  ridge 
in  the  entire  lowland  area  of  the  State  is  that  which  forms  the  Hang- 
ing Hills  (PI.  V,  ^ )  2  or  3  miles  northwest  of  Meriden  and  which 
attains  its  maximum  height,  1.007  feet  above  sea  level,  in  West  Peak. 

Connecticut  River  is  a  quarter  of  a  mile  in  average  width  where  it 
borders  the  Meriden  area,  and  it  is  affected  by  the  tide  for  some  dis- 
tance farther  upstream,  to  the  city  of  Hartford.  Mattabesset  River, 
which  drains  most  of  the  area  and  enters  the  Connecticut  near  Mid- 
dletown, is  also  affected  by  the  tide  for  several  miles  above  its  mouth. 
Quinnipiac  River,  which  crosses  the  southwestern  comer  and  receives 
the  drainage  of  the  southwestern  part  of  the  area,  falls  60  feet  in  the 
10  miles  between  South  Meriden  and  the  tidal  limit  at  Quinnipiac. 
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AboQt  30  per  cent  of  the  Meriden  area  is  wooded  (see  PL  IV,  in 
pocket),  chiefly  with  chestnut,  oak,  and  maple.  Practically  all  the 
woods  consist  of  second  or  later  growths,  the  mature  trees  having 
long  ago  been  cut  for  timber  or  for  fuel  Numerous  wood  lots  in  the 
farming  areas  furnish  fuel  and  posts  for  local  use,  but  the  lower 
lands,  originally  heavily  wooded,  have  been  cleared  and  are  given 
over  to  agriculture. 

The  cities  of  Meriden  and  Middletown — the  principal  centers  of 
population — are  in  the  towns  of  the  same  names  in  the  southwestern 
and  southeastern  parts,  respectively,  of  the  area.  Each  of  the  otlier 
four  towns — ^Berlin,  Cromwell,  Middlefield,  and  Rocky  Hill — con- 
tains a  village  named  for  the  town,  and  a  few  other  communities  are 
scattered  throughout  the  area,  Meriden  and  Middletown  are  manu- 
facturing cities,  carrying  on  factory  and  foundry  industries.  At 
most  of  the  villages  there  are  also  factories  and  mills,  but  hay 
farming,  fruit  raising,  and  dairying  occupy  a  large  part  of  the 
population. 

Transportation  facilities  in  this  part  of  Connecticut  are  good.  The 
main  line  of  the  New  York,  New  Haven  &  Hartford  Railroad  passes 
through  the  city  of  Meriden  and  the  village  at  Berlin  station ;  the 
Valley  division  follows  the  western  bank  of  Connecticut  River  and 
passes  through  the  city  of  Middletown  and  the  villages  of  Cromwell 
and  Rocky  Hill ;  and  the  Air  Line  division  passes  through  Middle- 
field  and  Middletown.  Trolley  lines  connect  Middletown,  Meriden, 
and  Berlin  stations  and  neighboring  villages.  The  Connecticut  still 
affords  transportation  between  river  towns,  but  navigation  on  this 
old  trade  route  has  become  of  minor  importance. 

The  climate  of  the  region  is  not  severe,  the  latest  killing  frost 
usually  being  in  the  last  part  of  April,*  and  the  earliest  in  the  last 
part  of  October.*    The  mean  annual  temperature  is  about  47°  F.' 

The  average  precipitation  is  about  48  inches  and  is  fairly  evenly 
distributed  throughout  the  year,  as  shown  in  figures  1  and  2. 

These  average  figures  of  temperature  and  precipitation  are  be- 
lieved to  represent  closely  the  conditions  throughout  the  greater 
part  of  the  Meriden  area.  In  the  lowlands  bordering  Connecticut 
and  Mattabesset  rivers  and  on  the  higher  ridges  the  winter  tempera- 
tures are  probably  somewhat  lower,  however,  and  on  the  ridges  the 
precipitation  is  doubtless  somewhat  greater  than  at  Middletown.  the 
only  station  in  the  area  for  which  a  long  record  is  at  hand. 

»  Henry,  A.  H  ,  Climatology  of  the  United  States:  U.  8.  Dept  Agr,  Weather  Bareau 
BaU.  Q,  pi.  20,  1906. 
«  Idem,  pi.  19. 
•  Idem,  p.  122 ;  record  for  SouthiDgtoD,  Conn. 
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A.    HANGING  HILLS,  MERIDEN,  CONN..  FROM  BUCKWHEAT  HILL. 


B.    BLACK  POND,  MERIDEN.  CONN..  FROM  THE  NORTH. 
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FiGUBE  1. — Diagram  showing  annual  precipitation  at  Middletown,  Conn.,  1850-1913,. 

incluaive. 


FiouBB  2. — Diagram  showing  average  monthly  precipitation  at  Middietown,  Conn.^ 

1850-1913,  inclusive. 


Digitized  by 


Google 


T"       -.       -    :^.  -ia.»*^,  u:  :  Ji^i.-  Tr  I:*  3fi-„'"-;jei  ir»a  ire  Triasc 

--1  ..'  -. --  :.-.  '■: '  ••- '-'.*J.:i«»  T' ■  _^f  i*^  "int  L':ai5*£  **, -ix^ealE  of 
-*     ::-.:  -   i..-.    ^j-.-  .;  -   -  .  _l-  x  i..  i,    >_"a:r  rLl*^^*^*.!*  z — '■!»>  .>x«pie»i 

U'  •  ■   '   -  .•  •*  i,*  x-^r*  5     .—.-    *!r'C*!L  liiii  ictzi^j**!  rr.'._   ain  ;rt»in=>, 

i.'  .    -  "^  '-It*   _•  ♦i-T   T»^"  -•!    ;-f  *r-as*:iL  11. is   f  ilji^nei  tic  noses. 

:*-  '-    iz  ^   r  -'•**      -   '^»^^tt  rLj^:-^-**'   3ii:«iHCjiJ»!-  w*f»   v9CB  into 

^v  -  -  :*  :l.    -   —   -i-'-i-'-l    17  ^'.a  t!'y  T-Oey^    i;  ^i  bciicvvd  that 

LI  *  -r   '  #  j-i»^   :f  -Lif*  ru»*--^,jf  -sr*   aami  \!  i^migrtacgc  wms  oae  of 

r.-'     *Ji^  -ri^trx  TTjtf  r:trr-»**£  r.*-k  wic^e — *ai»i.  snT-eL  mad  mud — 

It-  r  zi.  \«."  ▼:._•?  ^*rL-:i:ji^r>*  ^v^r*  us-rs^  'i»rr7»:«rcs<ti  lie  floor  of  the 
Ti  '-  ^^fcr  -r  *£*a  iJiii  -*  *a^  r^-i  »*i  inccwd  bocSi  kw«r  than 
t:,i:  --or>.r.  Ti-^r  C7*aj  i^wiJ*?eE*ar  ir*^«Be»i  u^  rmOer  uhI  the 
•;.  i  :->>•: -i  :f  siii  uiii  r-ii  vtr^  rni^iAZT  itrie-'od  to  SMid- 
-  :r^  1/--  tJ-lI^  Ai  i^-Tcfc  ^.itT^^ii  i-TZ-Z  il-f  irj*:f^:i:--t  of  Tmssc 
-^  .,„-'^-jr  rL  .l:-r.  r>-i:  n^i  I-r  :t-  ^ix  u  ilit  sirfAn*  ar.!  spread  wickly 
a>-  s '  1  :!  '^•-  A^  k  T^zlz  :f  «ii:JZ>HiLid?:t  i^-i  Lzawcs  •rtiritT  the 
T:  t-T-_    ^T :•-.-„-  ''^^•rtTf-itt^  il*  5;-rfA.>!-  iZii  i*je  A.^jT  of  the  ancieiit 


At  ti- :  r^.v:  cf  il^  Trii-islc  period,  or  per?iapB  earlr  in  the  sue* 
f'  -,.  ir  J  .r-*--.'^  f-rr:o-L  a  t.* -jjjtain-niitkiG^  apLift  took  place  is 
^  ^^.'.-^t  *  '-:.  T[,fT  ^r.'i-tont«  an-i  iava«  in  the  Cnmiccticot  lowland 
-  *-.--  . ;.  £>-ri  by  f4-,Ii-  ar.u  tilte«i  ir.to  a  aeries  of  ridges  with  stop 
'.  '->»ar  I  ar.  i  e^-n'.Ie  f-a-twjirj  ^5oj-e-  A  period  of  erosioiu  very 
!  jf.^  evea  in  try/:otr:c  tiii--^.  then  foikrwei  KiTcrs  oo  the  land  and 
t'.-*t  ^av*^  of  :hp  sf^  wore  down  the  surface  of  the  oitiie  region— 
Jif/'ri^ft  h'.g\il'^jA:i,  anJ  uplifted  lowlands  alike — to  aa  oradttlaiiDg 
j.:^.;n.  isV^ve  rrhi^rh  Scattered  hills  ros«e  a  f^w  hundred  feet, 

\y,i\uz  the  Tertiary  period  the  region  was  again  uplifted,  and 
f,.o  '/'t  trie  earth  ni^/vement^  were  not  so  great  as  those  of  earlier 
i  ;;,'  .  th^'V  uif'.vf'MHttl  the  f-lope  and  activity  of  the  streams  and  thus 
if4\'*'  fii'^  utijH^uH  to  erosive  processes  that  have  carved  the  whole 
K't'ion  iut/i  th**  prominent  hills  and  vnTley^  that  now  form  its  main 
h'MUxi'i'M,    Triahoic  rock:>  have  been  worn  down  much  more  tfiAn  the 
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nore  resistant  ancient  crystaUine  rocks  on  each  side,  so  that  a  low- 
and,  comparable  with  the  greater  depression  of  Triassic  time,  has 
igain  been  formed,  boimded  by  an  eastern  and  a  western  highland, 
IS  indicated  in  Plate  I.  Where  the  edges  of  the  hard  layers  of  trap 
x)ck  were  brought  to  the  surface  by  the  extensive  faulting  late  in 
friassic  or  early  in  Jurassic  time,  they  have  resisted  erosion  more 
h&n  the  softer  shales  and  sandstones  with  which  they  are  inter- 
>edded,  and  they  now  stand  out  in  many  places  as  prominent  ridges 
in  the  lowland. 

During  the  Pleistocene  or  glacial  epoch  all  Connecticut  probably 
was  covered  several  times  by  great  sheets  of  ice,  which  in  its  slow 
naovement  southward  scoured  off  the  soil  that  had  been  formed  b} 
the  weathering  of  the  rocks.  When  the  last  of  the  ice  sheets  melted, 
however,  it  deposited  large  quantities  of  gravel,  sand,  and  clay  that 
it  had  gathered  up  and  thus  formed  a  new  coating  of  loose  material 
over  the  bedrock;  otherwise  the  greater  part  of  the  region  would 
to-day  consist  of  bare,  rockj^  slopes  on  which  ag;riculture  would  be 
practically  impossible. 

Since  the  disappearance  of  the  ice  there  has  been  little  change  in 
the  surface  features  of  the  Meriden  area.  The  greater  part  of  the 
area  is  included  in  the  area  of  Triasaic  deposition,  and  the  most 
prominent  ridges  in  it  are  formed  by  the  broken  and  tilted  edges  of 
the  thickest  of  the  three  trap  sheets. 

These  three  sheets  of  trap  rock,  which  have  become  known  as  the 
*'  Anterior  "  or  lower  sheet,  the  "  Main  "  sheet,  and  the  "  Posterior  " 
or  upper  sheet,  have  in  this  area  thicknesses,  respective!},  of  about 
250  feet,  400  to  500  feet,  and  100  to  150  feet.  The  "  Posterior  "  and 
'^main'^  sheets  are  separated  by  about  1,200  feet  of  sandstone  and 
shale.  Between  the  "  Main  "  and  "  Anterior  "  sheets  the  sedimen- 
tary rocks  are  considerably  thinner,  but  the  series  of  trap  sheets 
is  both  underlain  and  overlain  by  several  thousand  feet  of  sandstone 
and  shale.  The  manner  in  which  the  rocks  have  been  faulted  and 
the  prominent  ridges  have  been  formed  is  indicated  in  the  structure 
sections  (PI.  Ill,  in  pocket).^ 

Only  one  noteworthy  dike  has  been  found  in  the  area.  This  dike 
is  e2[posed  along  the  hillside  south  of  the  city  of  Meriden  and  seems 
to  have  a  maximum  width  of  15  or  20  yards. 

The  southeastern  part  of  the  area  is  underlain  by  the  ancient 
gneisses  and  other  crystalline  rocks  of  the  eastern  highland.    It  is 

*  The  deltneation  of  bedrock  areas  and  fanlt  li&eB  on  this  plate  is  reproduced  from  the 
map  ajccompftnying  a  detailed  report  by  W.  M.  Davis  on  the  rej^ion  (V.  S.  Ool.  Survey 
t^ishteenth  Ann.  Kept,  pt.  2,  pi.  19,  1898),  modified  slightly  In  accordance  with  the  pre> 
Ihnhiary  geotoj^cal  map  of  Connecticut,  prepared  by  FT.  K.  Oropory  and  H.  H.  Roblneoa 
(Connecticut  Geo!,  and  Nut.  Htet.  Survey  Bull.  7,  1907).  The  structore  sections  are  pat- 
terned after  the  section  by  W.  M.  Davie  (U.  S.  Geol.  Survey  Eighteenth  Ann.  Rept.,  pt  2, 
Pt  20,  1898)  and  one  by  Jos^h  Barrell  (Central  Connecticut  in  the  geologic  past :  Con- 
necticut GeoL  and  Nat  Hist  Sorvegr  Bull,  28,  fig.  1,  1915). 
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c5  =vnt_iii-i  fr.fi.  Li»  ^ll:  ?c»:-r:r  zr  P'jae  TIL  J-  ^«re  made  by  mt- 
t^riil  il.*:  ▼L.f  jr:*-!;.  I7   I-T»:fr-r:-**£  il»:c^  scr«a=:i  fhmnwris  tliai  were 

Tij^  r. '*-*  r-  ci  -t  :-ijJU7^s-  b:vf' *r-  w*t»  i^ae  to  tlir  divvnaoB  of 
""n.nijT'^  "'  t^  it-_^^_-^  'f  t^-»  f  rrjpr  *«rea=  cbaimels.  eiftg  hy 
t:  *  l-*r  r.-r  f  ft;  hi  i*':*rzs  :f  £t»t-*1  sisL  a^d  daj.  The  tern- 
4  2-r  -  5  z\r  =-iJi  ::ir:  :  f  1I-*  If rrl  :^-  rr?*  rr  Mattdbesaet  Si^er  UliiB 
<>.'-.-,-*:  '''t-  ^r.*:tt':'T  f^Z-tcxzLrlAl^T  the  suae  for  some  time 
pr.'.r  t.>  tl*  z-i:-!  tr-Jti  a=  h  i^  r.-:^.  Tbe  coarse  of  Qniim^ac 
E>.^r-  Lv-^-tTcr.  fri-Li  S: -ilir-jr  -  to  Xeir  Hareii  is  befiercd  to  btve 
'>^:.  i:--::*  llr^r:  in  T-E-nlkTj  tirz*  i'm:!  h  is  bo^.  Some  gecAop^ 
r^.z^'.l^r  tlit  Hi  rr^es^-t  v-.-nr^  tlr::i^  sc':::thw«steni  Mendcn  wis 
%  3';*^i  afUrr  tie  r'i/iil  er-xh.  "•e-ri-^  of  obstruction  of  its  pre- 
gli.^:ixi  c?,iiinel  fairtLer  w?--?  t  j  Crr-:ts£i£  left  br  the  meltiii^  ice.  The 
tL^^rr  tL^t  Q^Tnr.iriar  •iirce  Lj^s  be^ii  irzx  since  the  gbciml  epoA 
Li*:  l^^n  cjf-^xion^i  Vt  TTar-L'  vh'^  helieres  that  the  rivw  cat  this 
gor;re  ;n  prez!^?:^!  tii.e-  He  s-i^rtr^sts  ilat  relatiTehr  slight  upmurp- 
ing  of  the  beirr>-k  il^ng  m  axis  tnendinir  X.  TO*  W.  may  hare  di- 
xttntA  the  r:v<rr  ea-tward  frcrm  an  earlier,  more  direct  coarse. 

*  Tlie  uii-tratin^wl  jr'acial  material,  or  t:IK  covers  nearly  all  the 
higher  lands.  Along  the  stream  ralleys  the  glacial  materials  wwe 
to  foorxiC  extent  sorted  by  wat^r  from  the  melting  ice,  and  the  gravel, 
fiand-  and  clay  were  redejKisited  in  more  of  less  Gratified  layers,  as 
U  fehown  in  Plate  VI,  B.  This  stratified  drift  and  the  till  have 
\)f*<'n  separately  shown  on  the  map  of  the  surface  geology  (PL  II,  in 
I,r>cket)  Ijecause  of  their  different  characteristics  as  water-bearing 
fonnations. 

>  The  glacial  material  completely  covered  the  region,  but  in  general 
the  layer  of  unconsolidated  deposits  is  only  a  few  feet  thick.  Over 
mr/st  of  the  higher  lan<ls  it  is  too  thin  to  be  of  value  us  a  water  carrier, 
the  underlying  rock  l>eing  visible  at  numerous  points.  The  localities 
at  which  the  l^drock  was  seen  by  the  author  are  indicated  on  Plate 
11  hy  distinctive  colors  for  the  sandstone  and  shale,  the  trap  rock, 
and  tlie  ancient  crystalline  rocks:  doubtless  there  are  other  rock  out- 
vvo\}H  that  he  did  not  observe.  In  many  places  the  outcrop  is  only 
K  few  fe^t  in  extent,  and  the  size  of  the  area  of  exposure  is  neces- 

•  Vi'hH\,  Kr<M>inflii,  Tlie  **  dam  "  at  Cheshire,  Conn. :  Am.  Jonr.  Sd.,  4th  ser.,  toI.  88,  pp. 
inr,  \m,  lou. 
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A.    ESRER  NEAR  BAILEYVILLE,  BERLIN,  CONN. 


B.    STRATIFIED  DRIFT  NEAR  HARBOR  BROOK.  MERIDEN,  CONN. 
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sarily  exaggerated  on  the  map.  The  principal  rock  exposures  indi- 
cated on  Plate  II  mark  the  prominent  cliffs  of  the  trap  ridges,  and 
the  distribution  of  the  minor  exposures  shows  that  in  many  places  the 
glacial  deposits  covering  the  bedrock  are  very  thin  over  large  areas. 
Many  of  the  bedrock  exposures  shown  on  the  maps  are  along  roads^ 
where,  of  course,  they  are  more  readily  observed,  though  the  glacial 
material  is  in  many  places  so  thin  that  the 'bedrock  is  exposed  by 
the  road  cuts  and  grades.  On  the  higher  lands  the  till  is  so  thin 
that  it  is  not  easy  to  delineate  the  boundaries  of  the  actual  rock  ex- 
posures. This  is  particularly  true  of  the  trap  ridges;  and  the  au- 
thor's mapping  of  the  exposures  of  trap  rock  on  those  ridges,  shown 
on  Plate  II,  might  be  modified  considerably  by  another  investigator 
carrying  on  a  similar  study  of  the  region. 

GROUND- WATER  SUPPLIES. 

WATEB  IN  STBATIFIED  DBIFT. 

Stratified  drift,  which  covers  the  lowlands  of  the  Meriden  area^ 
consists  chiefly  of  more  or  less  definitely  bedded  deposits  of  clay, 
sand,  and  gravel,  and  the  material  as  a  whole  offers  conditions  for 
the  storage  of  water  that  are  similar  to  those  of  the  deposits  of  pres- 
ent-day streams,  but  the  stratified  drift  contains  a  greater  proportion 
of  clay  than  is  contained  in  those  deposits,  and  in  many  places  it  is 
not  so  good  a  water  bearer.  The  more  sandy  beds  of  stratified  drift 
readily  absorb  rain,  however,  and  are  therefore  important  as  water- 
bearing material. 

WATEB  IN  THili. 

The  deposits  of  till  that  cover  most  of  the  Meriden  area  vary  in 
character  from  relatively  loose  masses  containing  stones  and  some 
clay  and  sand  to  hard,  compact  masses  of  stones,  sand,  and  clay 
cemented  into  a  hardpan.  The  till  contains  large  quantities  of  water,, 
most  of  which  is  derived  directly  from  precipitation,  but  its  value 
as  a  source  of  supply  differs  according  to  its  texture.  The  loose 
sandy  or  gravelly  masses  may  yield  fairly  large  and  permanent  sup- 
plies of  water  to  wells,  but  the  areas  of  sandy  material  are  small,  and 
those  in  which  clay  predominates  are  relatively  large,  so  that  till  as 
a  whole  is  a  rather  poor  water-bearing  material.  In  many  places 
water  is  encountered  in  till  at  shallow  depths  because  the  clay  in  the 
till  does  not  allow  water  to  penetrate  far  below  the  surface,  but  the 
clay  also  prevents  the  rapid  inflow  of  water  to  wells.  Wells  in  till, 
therefore,  usually  furnish  only  scanty  supplies,  and  many  of  them 
are  likely  to  fail  during  periods  of  drought. 
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Gift  r^-OL'**  -  ■tir-*iirr*  tf  ^jc  -vri&ir-wsLrix^  im^i  i'  ;i  gn^d  or 
cjir**  Tst.:-^  Tu«  i.  ;*-ijr  JLf  ▼m-r  ±"«iy-  Jtv^s-  m-tai  t:^!  be  i»- 
i-ii.*^.    :i    I  r^'*n    u**-t  "■  i.  1,1   JL  ti^t^x^  .f  iatt  oMi^  vkkL  yidife 

LTi  ir^  •-'L    f  :« ^^^1  IX  i  «.fs  Tiuvr^Lf^  ilos  m  rittrn    ■  nillj  Titik 

i.':k.v*:  :r  ?*t»^:»ia  :f  ^fr-rrrwi  Ti..*ii-r  2*isK  bt  ^oec.  Z3  f^»ce  of  the 

Ix  r.»fcj-=«fr  tsfcJL'i  till  zi  rrk'«ir  u«  ::k=r^-i^  i^j  »  sBti^fftetoriiy  pei^ 
fiirw:.*!-  ;t  i^  ,  r..r  zia^j  ii:-.^?  jcit-f.iizni  ir  i^Lrge^igr.rhs  iii  in 

•.•r-1.2-*  'f  &  T»  "^-rf~*_  : :tt.  ' x  :*r^j-*  jiw-trvi  ^.-farft-  li*  •::asiiig.  In 
fjjt  siiz. -5  "ltj  -j^  luiwtir:^  ;f  iu.c;*vi  n^hi.  irLra-x^rir  screnks  ire 
xir^L  A  ittC-riA.  £  cj  ^mt—  fic  !:»  1^  ii4«  ^  u*^^ fcl  IS  also  somcdmes 
MA.*:  i*  Tji  _j^  LsT-r^-  w~.n  rj.«aeiT  xrri^^Lu  otriz^  1=.  ^LL:n  a  g^^^ 

tiEicr.  -r„  -.L  Ar:-r  a  -r^^  Li^  ':»f*c.  ±r_-^^.t*i  it  wj:m3?li  ijoed  mite- 
r—^^  -I  U  -Li-L  .7  i-"-si:  -r  *  r  i:i-7  n  ^ct^'t.t'x  ra  orler  io  remoTB 
tJi-r  i'T  Ttt' i  ir>-- i  iL-  :i.-  z^  Ti^  .-rirser  -  uerLiI  thit  irmiins 
▼  11  f.r^  A  jmc-i-Tt  ^irx-ZrrT  i^^:::!  ilr?  -nsir j  tLit  wUI  less^i 
U^e  Krulr-r-  J  cf  il*  =•  rvi-w  -^c  ^•crT;r:k:i:--cs  l->  twcocie  clogged  ind 
tL  i.-?  IT-  .r^'fci't  L^j?  7  -r-  i  :  1  :ij»  » cl-  >  cj?  scrwo?  dui  become  clogged 
l>T  £,-1-*:  ar.  i  irtir:^  tL*  -^-..tf:  :^-  wL::h  :*a  o  4  be  reaiOTed  by  strcn? 
pTM:  :r.r.  ^^  "  '"►^  r'-i-ei  rj  t-ZTr.-r.c  *ir.  witer.  or  steam  under  high 
pr  -i-  -  .  r%  :  r. *'  -  t  r-  ^  rll 

S.i:.-  Tt  itrr-rr  1-:-  »^-t  niijcril  n  .iner,  u:^-iIlT  calcium  carbonate  or 
a  fr,rr<'^<.ir.i  ^f  iix-fi.  c-n  i*je  c:-e^:jes  of  due  screens  and  in  tiaic 
^no'.rlr  r^:*.*e  t:^e  tt-.  L  TLer^  rwitenals  can  rarely  be  loosened 
wh.le  t;.e  ^rT«='n  is  in  lie  welL  In  l-^r-d:::!e<  wh*^re  soch  difficchr  is 
enro-r.^^r^L  tr.e  -iii:.  et^r  cf  the  wel's  sL:"'.i  *:^  sa^ciently  large  so 
tr,^t  t:.e  ^^^-ti'^r-s  of  ?!crf*n  cm  l«  loirere*!  inside  the  casing  and  be 
ea-;iv  ntf  ovei  for  cleaning.  If  tLe  water  l-^vei  is  at  so  great  depth 
t/i'it  a  cvllrrler  p  imp.  an  air  li /t.  or  oihtT  raising  device  must  be  in- 
f-tallwl  JL  eJi  "h  weM.  ri-ir.ir  ^  ^»r  S  inches  or  larger  in  diameter  should 
b**  »i-^d.  If  t!.e  water  level  remaias  during  pumping  within  the  prac- 
tif".i],ht  r-uction  lift  of  alxmt  '2^  feet,  pumps  may  be  installed  at  tbe 
Kiirfa/'C  and  the  water  raised  by  suction,  either  by  a  }>omp  on  each 
wll  or  by  a  pump  that  is  connected  by  air-tight  suction  mains  to 
H'\'i'VM\  welN.  Centrifugal  pumps  are  extensively  used  for  lifting 
WHtirr  from  frhallow  depths,  and  they  are  employed  for  lifting  water 
from  gniaUfF  deptlis  by  installing  them  in  pits. 
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QUALITY  OF  GROUND  WATER. 

Twenty-four  samples  of  water  were  collected  by  the  author  on 
May  18  and  19,  1915,  and  were  analj^zed  under  contract  for  the 
United  States  Geological  Survey  by  S.  C.  Dinsmore. 

These  analyses,  except  those  of  three  waters  which  were  probably 
contaminated  (Berlin  well  No.  85,  Cromwell  well  No.  41,  and  Middle- 
field  well  No.  26),  are  grouped  in  the  following  table  according  to 
the  geologic  source  of  the  waters — ^whether  stratified  drift,  till,  sand- 
stone, or  trap.  The  springs,  although  probably  they  derive  their 
water  chiefly  from  the  sandstone  or  the  trap,  may  ako  contain  water 
from  the  overlying  glacial  materials,  and  hence  their  analyses  are 
not  grouped  with  those  of  the  well  waters.  The  analyses  are  too  few 
to  warrant  broad  deductions  as  to  the  quality  of  the  waters,  but  they 
seem  to  indicate  certain  general  differences  in  the  waters  from  differ- 
ent kinds  of  material. 

The  analyses  show  a  range  in  total  dissolved  solids  from  80  parts 
per  million  parts  of  water  in  one  of  the  wells  ending  in  till  to  367 
parts  per  million  in  one  of  the  wells  ending  in  trap,  the  average 
being  181  parts  per  million.  The  lowest  average  of  total  solids  (104 
parts  per  million)  is  shown  by  the  analyses  of  the  spring  watei-s, 
but  the  lowest  amount  was  found  in  the  water  from  a  well  ending  in 
till  (Berlin  well  No.  107).  In  general  the  waters  from  the  rock 
formations  (sandst(Hie  and  trap)  are  noticeably  more  highly  miner- 
alized than  those  from  the  glacial  drift  (stratified  drift  and  till), 
the  higher  total  contents  being  due  chiefly  to  greater  amounts  of  the 
scale-forming  constituents — calcium,  magnesium,  bicarbonate,  and 
sulphate. 

Nearly  all  the  waters  are  of  the  calcium-carbonate  type.  The 
average  amounts  of  calcium  and  magnesium  are  distinctly  higher 
in  the  waters  from  the  rock  than  in  those  from  the  glacial  drift. 
The  average  ratio  of  magnesium  to  calcium  is  nearly  1  to  3.  In 
about  half  the  waters  the  ratio  is  fairly  constant,  but  in  the  others 
it  ranges  from  1  part  of  magnesium  to  10.05  parts  of  calcium 
(Meriden  well  No.  52),  both  extremes  being  found  in  waters  from 
sandstone. 

The  content  of  sodium  and  potassium  is  low  in  all  the  waters. 
Only  traces  of  these  elements  are  reported  in  five  of  the  waters, 
and  they  form  less  than  1  per  cent  of  the  total  solids  in  three  others. 
They  are  highest  in  a  sandstone  water  (Meriden  well  No.  52),  in 
which,  however,  they  amount  to  only  24  parts  per  million.  So  far  as 
these  few  data  show,  the  rock  waters  contain  lower  average  amoimis 
of  these  constituents  than  the  waters  from  the  glacial  drift. 
^  The  average  content  of  sulphates  is  higher  in  the  rock  waters 
tnan  in  the  waters  from  the  glacial  drift.    In  only  two  of  the  sam- 


Digitized  by 


Google 


iO 


d-'-TTZ   T-jtrrS  n  THI  mx."  3J   AZEA.  COiT%. 


p:^.  ho. 


rT^r     ••^rL-  »^'I  X;-  ?:i  ii^i  Meriiem  wtfl  Xo.  5(2),  docs 

Ci^Irl:-^  f  :rj  ■-:— 7  »  tt.a  '  i^rriientAr^  of  tLe  iocal  dissolTed 
fo:l:i^  :kl:l:  :j"l  tl*  .  :a:iii~  r^-iTrs.  I7  ^jost  cf  the  analyses  mndi 
ei  *^:-  *  •  :'  I-  ti^*.:-!  ■  7  :!"•*  i-»:»:il-  rs  tjut  V^t*  been  drawn  for  the 
T- -r  j^-rvriiiAc-'t  ir  1  ^l-cr  f  .r  tl*  waIcTs  from  tte  stratified 


in  t  r  tz^  -^kzers 


fr  c^  iL-^  sandstone,  bot  this  may 


:..rr  *i  t  ::— ;  ta^^  ez^-^juz  m  •Irifi,  ii^anj  of  which  are 
iT  TF^-II-.  *re  r--:?»  exz*:-**!  t*:  r- :IIi:I.?o  than  those  folding 


in  sj.r.l=t.: :-e.  r..;*^  cf  ^*ii.]i  ire  -irill-r^i  rzi  ire  deeper. 


O.'   .        '^'       *'-    '-p^.*!' 


II  ini  ?«r  TK~  m^' 


f.9     10 


Btr*. --*<  inf:; 

r-'^N     5? :£  T-»-».     tl     iS 

Cf-ra-"^*..  S  i. « 11  T-hl*.  I  14       j  : 

Cr  :=.*»*■"  N'.  T :r  T--**.    i:     «  *    :: 

M.:ljelAkl  Ns.  U :*  Tt*«.     J>      5-4   Tr 

ATcn^... 

TO; 

B-^mNo.  51 

B-'-ji  N  -   l.T 

Mil'i>£^il  No.  6 

Avcn9 n  Tr*-». 

Welbinm^-k: 

f>r.^No.31 22  Tr»^. 

P^r..aN'j.44 25  T-**.  j  4« 

B-r:^N..  Sj 17  Tn.*.  1-50 

M^n^nNo.  7 IT  Tr*.*.  j  > 

M^'.Vn'N'o.  41 27  Tr**.  j 

M^ri^*-!!  No.  52 25  T-*  *. 

Mni-^'^'Ti  No.  11 15  Tra.*.  , 

MM'iM-*.o»Ti  No.  16 16  T-i^*-     ^J 

MkldkUvWD  No.  I'M 20  Tra.*.     41 

Average 20  Tr»c«. 

Trtp: 

Ko^Vy  IlillXo.  23 23  Tra.:y. 

Bprinn:  '  _ 

M'-rrf^^n  No.  39 77  True. 

Mu:':»'-*o»n -Vo.  27 K>  Tri'/e. 

Mi'l'lK'own.So.  37 19  Tta'^. 

Middklown  No.  »7 15        0..^ 

Averair* ■  10  __^£   _ 

Avftra;^*?  ofallanal;. -.eg -0.        .01134 


;j 

Tr*»- 

22 

7.* 

7-1 

.0 

«7 

IS 

n 

« 

'   UO 

17 
JO 

T'i.»- 
Tt%*. 

11 

!7 

9  5 

«  »  1 

1« 

.0 
-C 
-0 

!53 

«3 

If 

u 

17 
4.5 

IS 

!3a 
■  u 

28 

1   ^ 

in 

-0     S3 


20 


u    '  a 


;  31      22 
13 
17 
7.4 
9-6 
6-3 
14 
19 
19 


1  f 

:-5  , 

5  3  ' 

Trace 

13      1 

34      ! 


lO 
lO 
102 
99 
134 
129 
117 
14S 


.0  J19 


■  11 
1< 
147 

I? 

4  * 
11 

.  10 
9.0 


U 

119 
5,0 

1    ^'^ 
16 

'  23 

;   7.0 
11 

7.0 


43  ■  14 

5%  '  32 


6.2 
7-0 


24 


4-1  I    3.0 

7.2  Trac* 
5.6  Trac« 
4.1   Trftcel 


.0   136 

.0  '251 


.0  I  92 
-0  I  70 
.0  65 
.0  ■  46 


8-6 

'  5.3 
.  8.6 
Trace 

I  16 


5.2 
11      . 


.0  '  6S 

J 


30 
16 

.0 
3.0 
15 
40 
14 
18 
,0 


IM 
213 
140 
IS 


1S7 

2U 


13      ,  15 


32 


7.0 
3.0 
6.0 
4.0 


6.0 
.0 
14 
8.0 


5.0      7.0 


12      I  16 


967 


120 
W 


104 

"iffl 


o  Calculated. 

Xitratc  is  reported  to  be  absent  from  one  spring  water  and  two 
HtirulHtonc   waters.     It   reaches   a   maximum   amount  in  the   water 

•  Jftfkwjfi,   f>.  I).,  The  normal  dlBtributlon   of  chlorine  in  the  natural  waters  of  "Sew 
York  ttijd  Siw  EnK>and  :  U.  S.  G«oI.  Survey  Water-Supply  Paper  144.  p.  20,  1905. 
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from  Cromwell  well  No.  6,  which  ends  in  stratified  drift.  The 
high  nitrate  content  of  this  water  and  of  some  of  the  other  waters 
may  be  due  to  the  presence  of  considerable  organic  matter,  but  it  is 
evident  that  pollution  exists  in  a  number  of  the  waters.  Although  the 
evidence  is  based  on  mineral  and  not  sanitary  analyses,  any  water  that 
contains  more  than  25  parts  per  million  of  nitrate  and  an  amount  of 
chloride  much  higher  than  the  average  should  receive  a  bacteriologic 
examination  before  being  used  for  drinking. 

Some  of  the  waters  analyzed  are  rather  hard  and  poor  for  use  in 
boilers,  but  on  the  whole  their  quality  compares  favorably  with  that 
of  ground  waters  in  other  parts  of  the  country. 

The  use  of  drilled  wells  drawing  water  from  the  rock  for  do- 
mestic supplies  is  advisable  in  many  places,  even  though  the  rock 
water  may  be  somewhat  harder  than  the  water  from  the  glacial 
deposits,  because  more  dependable  supplies  are  assured  and  the 
danger  of  contamination  is  reduced. 

Further  discussions  of  the  ground  waters  ahd  statements  pertaining 
to  their  economic  value  *  are  presented  in  the  descriptions  of  the  towns 
from  which  they  were  obtained. 

DESCRIPTIONS   OP  TOWNS. 

BEBLIN. 
HISTORICAL    SKETCH. 

The  town  of  Berlin  occupies  the  northwestern  part  of  the  Meriden 
area.  The  first  white  settler  in  the  present  town  was  Sergt.  Richard 
Beckley,  a  planter  from  New  Haven,  who  about  1660  established 
his  home  on  300  acres  of  land  in  the  valley  of  Mattabesset  River, 
near  the  present  village  of  Beckley.  Within  the  next  few  decades 
a  settlement  known  as  Beckleys  Quarter  was  built  up  in  the  vicinity, 
and  another  settlement,  which  was  known  as  the  Great  Swamp, 
in  the  lowland  to  the  west.  In  1705  these  early  settlements  were 
organized  as  a  society  of  the  community  of  Farmington,  which 
'originally  embraced .  also  the  town  of  New  Britain,  to  the  north. 
This  society  was  for  a  time  known  as  Farmington  Village,  but  in 
1722  the  western  part  adopted  the  name  of  Kensington.  In  1754 
the  northern  part  organized  as  the  society  of  New  Britain,  and  by 
1785  the  population  had  so  increased  that  additional  organization 
was  warranted.  The  three  societies  of  New  Britain,  Kensington, 
and  the  original  settlement,  then  known  as  Worthington,  accordingly 
incorporated  as  the  town  of  Berlin.  At  the  time  of  incorporation 
and  for  many  years  after  Worthington  (now  East  Berlin)  was  the 
principal  place  of  business.  In  1860  the  town  was  again  divided, 
the  societies  of  Kensington  and  Worthington  retaining  the  original 

*Dole,  R.  B.,  Standards  for  classification;  Ground  water  in  San  Joaquin  Valley,  Calif.: 
U.  8.  Geol.  Survey  Water-Supply  Paper  398,  pp.  60-81,  1916. 
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th^  irrowth  hah  Jjeen   more  rapid,  as  is  shown  in   figure  4. 


•  7  f.«'   i'w  "^'Jtt  •   if*tirn*   for  lifM   pire  a   total  of  13.1?'»i   arpp<.     The  area  ^^fm  «« 
p    HA  *ff  *nf  i'.nuut^U^tt  HUte  Remitter  and  Mjumal  far  1»15 — 10^16  acrai — \m  €iri- 

»fMi/fp,    ii     H,    Mi't/zry   of   N«nr   Britain,  with  sketciws  of  F^rmingt^a   and  BerUa, 
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This  increase  has  been  due  largely  to  the  railroads  that  were 
built  through  the  town  from  Meriden  in  1839  and  from  Middletown 
about  1845,  for  these  transportation  lines  began  in  a  few  years  to 
attract  manufacturing  industries. 

The  manufactiire  of  tinware  in  Connecticut  was  begun  in  Berlin 
about  the  time  of  the  American  Revolution,  and  a  number  of  other 
industries  were  early  developed,  water  power  being  used  for  factories 
as  well  as  for  gristmills.  At  present  the  chief  industries  are  the 
manufacture  of  iron  bridges  and  other  structural  iron  work  at  Berlin 
station,  jewelry  at  East  Berlin,  and  envelopes,  paper  bags,  and  other 
paper  articles  at  Kensington. 

The  uplands  of  the  town  are  noted  for  fruit  raising,  and  the  low- 
lands have  long  been  devoted  to  hay  raising  and  to  pasturage.  In 
the  lowland  near  Beckley  and  near  Berlin  station  brickmaking  has 
also  been  carried  on  extensively  for  many  years. 

SURFACE  FEATURES. 

The  highest  points  in  the  town  of  Berlin  are  the  crest  of  South 
Mountain,  on  its  southwest  border,  at  an  elevation  of  790  feet,  and 
the  crest  of  Ragged  Mountain,  on  its  northwest  border,  at  an  eleva- 
tion of  754  feet.  The  Hanging  Hills,  in  the  southern  part  of  the 
town,  and  Lamentation  Mountain,  in  its  southeastern  part,  form 
prominent  highlands  that  trend  east  of  north.  From  these  prominent 
ridges  the  surface  slopes  northward  through  rolling  hills  down  to 
extensive  lowlands  along  Mattabesset  River.  Where  this  stream 
leaves  the  town  and  swings  eastward  its  channel  is  only  a  few  feet 
above  the  tide. 

The  higher  parts  of  the  town  are  densely  wooded  with  second  or 
later  growths  of  chestnut,  oak,  and  other  trees,  and  numerous  wooded 
patches  dot  the  lower  hills.  The  open  valley  lands  are,  however, 
practically  free  from  timber.     (See  PL  IV,  in  pocket.) 

STREAMS. 

Practically  the  entire  town  is  drained  by  Mattabesset  River  and  its 
tributaries,  the  only  exception  being  a  small  area  on  the  southern 
border,  which  drains  southward  through  Cathole  Gorge.  The 
western  and  southern  boundaries  of  the  town  represent  approxi- 
mately the  limits  of  the  Mattabesset  drainage  basin  in  those  direc- 
tions. In  conformity  with  the  main  topographic  features,  the  tribu- 
taries of  the  Mattabesset  flow  in  a  fairly  direct  course  east  of  north 
to  the  major  stream,  which  winds  eastward  through  the  lowland  of 
the  northern  part  of  the  town,  and  then,  after  flowing  southward, 
forming  th«  town  line  for  3  miles,  it  turns  east  and  southeast  to  Con- 
necticut River. 
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onn  ^Willow  Brook,  which  flows  for  more  than  a  mile  eastward  and 
outhward  across  the  lowland  and  joins  the  Mattabesset  1^  miles 
►elow  the  mouth  of  Belcher  Brook.  In  the  saturated  lowland 
Villow  Brook  is  a  sluggish  stream  whose  average  flow  is  difficult  to 
letermine,  and  near  its  mouth  the  probable  accession  of  water  from 
he  New  Britain  sewage  beds  renders  measurements  of  the  flow  of 
he  stream  unreliable.  The  natural  flow  in  its  lower  course  seems  to 
)e  only  1  or  2  second-feet.  Webster  Brook,  a  small,  sluggish  stream 
hat  comes  from  the  north  and  drains  only  lowlands,  also -enters  the 
Mattabesset  near  the  sewage  bods. 

A  fairly  straight  brook  that  drains  a  narrow  basin  heading  in  the 
:own  of  Bocky  Hill  enters  Berlin  near  its  northeast  corner  and  joins 
the  Mattabesset  where  that  river  turns  from  an  easterly  to  a  southerly 
x)urse.  The  lower  mile  of  this  brook  has  a  fairly  uniform  and  steep 
^ade,  the  fall  being  nearly  100  feet.  Its  narrow  basin  is  only  2^ 
miles  long,  and  its  average  flow  is  less  than  1  second-foot.  Two  other 
streams  of  about  the  same  size  enter  the  Mattabesset  from  the 
Berlin  side.  One  of  these  streams  heads  in  Middletown  on  the  north- 
east slope  of  Lamentation  Mountain,  flows  first  northward  through  a 
large  marshy  area  between  the  villages  of  Berlin  and  East  Berlin, 
then  swings  eastward  and  joins  the  Mattabesset  opposite  the  Rocky 
Hill-Cromwell  town  line.  The  other  stream  drains  the  lower  slopes 
east  of  Lamentation  Mountain  and  only  the  lower  half  mile  of  its 
course  is  in  Berlin.  It  joins  the  Mattabesset  300  or  400  yards  above 
the  Berlin-Middletown  town  line. 

In  the  southern  part  of  Berlin  much  of  the  drainage  of  the  Mat- 
tabe^et  is  collected  in  three  reservoirs — Merimere,  Hallmere,  and 
Kenmere — for  the  water  supply  of  the  city  of  Meriden. 

Harts  Ponds  in  the  northwest  and  a  large  pond  in  the  southeast 
portion  of  Berlin  are  in  part  formed  by  dams.  Ice  is  harvested  from 
the  southeastern  pond  in  winter,  but  Harts  Ponds  serve  chiefly  as  stor- 
age supplies  for  the  mill  ponds  farther  downstream.  Chief  of  these 
ponds  is  that  of  the  American  Paper  Goods  Co.,  a  mile  southwest  of 
Berlin  station,  and  a  newer  pond  that  is  formed  by  another  dam 
half  a  mile  below. 

GEOLOGY. 

The  Triassic  bedrock  in  the  town  of  Berlin  has  been  greatly  dis- 
placed from  its  original  position  by  extensive  faulting.  The  blocks 
between  the  fault  zones,  which  trend  generally  northeast,  have  been 
tilted  eastward  or  southeastward  at  angles  of  10°  to  20°  from  the 
horizontal.  The  several  blocks  have  also  been  offset  by  movements 
that  have  in  general  shoved  the  rocks  on  the  western  side  of  each 
fault  southward  with  respect  to  the  rocks  on  the  eastern  side.  This 
extensive  faulting  has  brought  to  the  surface  the  broken  edges  of 
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the  three  trap  sheets  in  die  manner  shown  in  the  cross  sections'C-D 
and  E-F  Qf  Plate  III  (in  pocket). 

The  rock  of  the  "  Anterior  "  or  lower  trap  sheet  has  been  brou^t 
to  the  surface  only  near  the  southeast  comer  of  the  town  and  at  om 
place  c«i  its  west  border.  In  these  places  the  "Anterior"  trap 
forms  only  a  few  small  exposures,  as  is  indicated  in  Plate  II  (in 
pocket).  The  main  trap  sheet  is  well  exposed  in  several  cliffs  in  the 
southern  and  western  portions  of  the  town  and  also  forms  the  bed- 
rock b^ieath  considerable  areas  in  those  portions.  (See  PI.  IIL) 
The  "  Posterior "  or  upper  trap  sheet  has  been  brought  to  the  sur- 
face and  forms  several  bands  or  zones  in  the  northern  and  north- 
eastern portions  of  the  town.  Three  or  four  of  the  bands  formed 
by  this  trap  sheet  are  4ow  but  distinct  ridges,  but  the  others  are 
so  inconspicuous  that  the  courses  of  the  broken  edges  of  the  trap 
sheet  are  very  largely  hidden  by  the  overlying  glacial  deposits. 

The  beds  of  sandstone  with  which  the  trap  sheets  are  associated 
have  been  so  displaced  from  their  original  position  that  the  "  Pos- 
terior" sandstone  (which  underlies  the  "Posterior"  trap  sheet)  and 
also  the  sandstones  beneath  the  other  trap  sheets,  now  form  the 
uppermost  rock  beneath  considerable  parts  of  the  town,  although 
the  original  upper  sandstone  remains  as  the  uppermost  rock  beneath 
most  of  the  northeast  part  of  the  town.  In  deep  drilling  in  the 
areas  where  the  upper  sandstone  forms  the  uppermost  rock  the  en- 
tire series  of  sandstones  and  three  trap  sheets  would  therefore  be 
penetrated  if  the  drill  hole  were  continued  to  sufficient  depth. 

In  the  lower  lands  of  the  town,  which  are  along  the  valley  ol 
Mattabesset  River  and  its  main  tributaries,  the  bedrock  is  overlain 
by  stratified  glacial  drift,  as  shown  in  Plate  II  (in  pocket).  Beds 
of  brick  clay  are  found  in  these  deposits  along  the  Mattabesset  and 
appear  to  have  been  laid  down  in  a  lake  that  occupied  the  river  valley 
for  some  time  after  the  reti  eat  of  the  Pleistocene  ice.^ 

In  a  few  places  the  stratified  drift  forms  characteristic  features 
other  than  flat  lowland  areas.  In  the  lowland  one-half  mile  to  1  mile 
southwest  of  Becldey  there  is  a  long,  narrow  curved  ridge  or  esker 
(PI.  YI,  A)  composed  of  sand  and  gravel  that  was  deposited  along 
the  course  of  a  glacial  stream  that  flowed  beneath  the  ice  sheet.  A 
small  area  1^  miles  southeast  of  Turkey  Hill  and  a  few  liundred 
yards  west  of  the  railroad  contains  several  depressions  that  are 
probably  kettle  holes,  formed  by  the  melting  of  great  blocks  of  ice 
that  were  left  with  other  glacial  debris  as  the  main  ice  front  melted 
and  retreated  northward. 

The  higher  lands,  which  form  the  greater  part  of  the  town,  are 
overlain  by  glacial  till.    On  the  higher  slopes  this  loose  material  is 

^Loughlin,  G.  F.,  The  clays  and  clay  industries  of  Connecticut:  Connecticut  Geol.  tBd 
Nat,  Hiflt.  Survey  Bull.  4,  p.  24,  1905. 
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in  many  places  very  thin,  however,  and  the  underlying  rock,  which  is 
:hiefly  trap  on  these  slopes,  is  laid  bare  at  numerous  points. 

IHstinct  evidences  of  glaciation  are  shown  by  glacial  scratches  at 
several  places  on  the  exposed  rock  surfaces,  both  in  tlie  ridges  and 
LU  the  lower  rolling  hills.  A  number  of  the  lower  hills  are  also 
rounded  and  elongated  in  a  general  northerly  direction  and  are  prob- 
ably drumlins  or  masses  of  till  (unstratified  glacial  drift),  which 
were  formed  beneath  the  ice  sheet  in  somewhat  the  same  way  that 
sand  bars  are  forn^  in  sluggish  streams. 

WATER  SUPPLIES, 

Surface  water, — In  the  southern  part  of  the  town  of  Berlin  a  few 
families  near  the  Meriden  water  main  from  Kenmere  to  Elmere 
reservoirs  obtain  domestic  supplies  from  that  source.  In  1914  in  the 
village  of  Berlin  113  customers  were  supplied  by  a  line  extending 
southward  from  the  New  Britain  Water  Co.s  system/ 

The  Berlin  Water  Co.,  organized  about  1912,  has  planned  to  sup- 
ply the  village  of  Berlin  with  water  pumped  from  Mattabesset  River, 
but  in  the  summer  of  1917  construction  on  its  system  had  not  been 
begim. 

Except  for  the  families  in  Berlin  village  that  are  supplied  by  the 
New  Britain  Water  Co.,  and  those  in  the  southern  portion  of  the 
town  that  are  supplied  from  the  Meriden  main,  the  people  of  the 
town  of  Berlin  depend  for  water  on  individual  wells,  though  a  few 
of  them  obtain  their  supplies  from  springs. 

Water  in  stmtifi^'d  drift. — By  far  the  greater  number  of  wells  in 
Berlin  are  dug  in  the  unconsolidated  glacial  deposits.  Relatively  few 
wells  have  been  dug  or  drilled  into  the  underlying  rocks.  The  de- 
posits of  stratified  drift  occupy  most  of  the  lowland  areas  in  th(»  town, 
and  also  cover  some  of  the  adjacent  hillsides,  as  is  shown  in  Plate  II 
(in  pocket) .  Of  the  87  dug  wells  *  in  the  town  that  obtain  water  from 
the  glacial  deposits.  35  are  in  the  stratified  drift,  and  although  son.'.* 
of  them  get  low  and  even  fail  completely  during  the  later  part  of  tlio 
summer,  they  furnish  water  at  relatively  shallow  depths  during  mo-t 
of  the  year.  The  depth  of  the  wells  differs  considerably,  the  maxi- 
mum that  was  noted  being  43  feet  in  well  105  early  in  May,  1915. 
The  depth  of  water  in  the  wells  ending  in  stratified  drift  that  were 
measured  in  this  town  differs  markedly  according  to  the  topographic 
position,  and,  as  is  shown  in  figure  3  (p.  16),  the  ground  water 
stands  about  twice  as  deep  on  the  hillsides  as  in  the  lowlands.  The 
average  depth  to  water  in  the  three  wells  examined  on  hilltops  was 

»Connectlcttt  PuWIc  UtUItiea  Commiasion  Rei>t.,  1914,  p.  661. 

'Wellfl  33  and  56  are  omitted  from  tbJs  eoumeraUon,  as  they  obtain  water  from  the 
underlying  sandstone. 
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over  three  times  as  great  a^  in  the  lowhuad  wells.  In  one  lowland  well 
(Xo.  41),  however,  the  depth  to  water  was  greater  than  in  two  of  the 
hilltop  wells.  The  analysis  of  the  water  of  the  deepest  recorded  hill- 
top well  in  drift  (well  20,  p.  3:2)  shows  it  to  be  m  water  of  moderate 
concentration,  in  which  calcium  and  bicjirbonate  predominate,  mak- 
ing it  a  moderately  hard  water  for  this  area,  although  the  amoant  is 
not  excessive  and  Xo.  107  is  the  only  Berlin  water  analyzed  that  con- 
tains less  hardening  constituents. 

The  detached  area  of  stratified  drift  in  the  vicinity  of  Harts  Ponds 
(see  PL  II.  in  pocket)  is  thin,  and  although  water  is  obtained  at 
shallow  depths^  the  wells  are  liable  to  fail  in  summer.  The  stratified 
drift  in  the  valley  of  Belcher  Brook  and  in  the  stream  valley  between 
Berlin  and  East  Berlin  is  also  rather  thin,  and  some  of  the  dug  wells 
in  these  localities  likewise  faU.  In  the  lowland  north  of  Mattabesset 
River  there  are  e^rtensive  deposits  of  clay,  and  dug  weUs  there  do 
not  obtain  satisfactory*  supplies  of  water. 

On  the  south  side  of  the  Mattabesset  near  the  mouth  of  Belcher 
Brook,  dug  wells  obtain  more  reliable  supplies  of  water,  for  the  drift 
there  is  more  sandy.  Large  quantities  of  ground  water  probably  can 
be  developed  in  this  locality  by  shallow  wells  drilled  or  bored  to  the 
bottom  of  the  principal  water-bearing  strata.  Wells  sunk  in  this 
area  should  be  cased  to  keep  out  fine  sand,  and  properly  screened  to 
allow  the  rapid  inflow  of  water.  Ample  supplies  of  water  of  good 
quality  for  domestic  consumption  and  industrial  use  could  probably 
be  thus  developed  in  this  lowland  area  at  a  relatively  small  cost  for 
the  neighboring  communities  of  Kensington,  Berlin  station,  and 
Berlin.  Below  Beckley  the  stratified  drift  is  clayey,  and  conse- 
quently good  supplies  of  water  are  not  so  commonly  obtained  there 
as  near  the  mouth  of  Belcher  Brook. 

Water  in  tiU. — ^The  greater  part  of  the  town  of  Berlin  is  covered 
with  glacial  till.  Over  the  higher  lands  the  till  is  too  thin  to  serve 
as  a  water-bearing  formation,  however,  and  both  the  underlying  trap 
and  the  sandstone  are  exposed  in  many  places.  (See  PL  II,  in 
pocket.)  The  avera^  depth  to  water  in  the  52  till  wells  that  were 
measured  was  14.5  feet,  or  practically  the  same  as  in  the  35  wells 
in  stratified  drift.  (See  fiof.  3,  p.  16.)  The  average  depth  to  water 
in  the  wells  in  till  on  hills  and  slopes  was  noticeably  less  than  in 
wells  in  stratified  drift  in  the  same  topographic  positions,  however. 
In  the  lowlands,  on  the  contrary,  the  average  depth  to  water  was 
nearly  50  per  cent  greater  in  the  wells  in  till  than  in  the  wells  in 
stratified  drift. 

The  analyses  of  water  from  dug  wells  51,  85  (p.  30),  and  107  (p. 
31),  the  first  two  bein*?  hilltop  wells  in  till  and  the  last  on  a  slope  in 
the  same  material,  illustrate  the  marked  differences  in  character  in 
well  waters  obtained  from  the  till.    The  water  from  well  51  is  a  moder- 
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ately  hard  calcium-carbonate  water,  whereas  that  from  well  107  is 
unusually  free  from  mineral  salts  in  solution.  The  high  content  of 
calcium,  magnesium,  and  bicarbonate  in  the  water  from  well  85  shows 
that  it  is  a  very  hard  water  for  this  area.  This  well  is  in  a  barnyard, 
and  the  unusually  large  amounts  of  chloride  and  nitrate  indicate  that 
the  water  is  contaminated  by  the  barnyard  wastes. 

Water  in  sandstone  and  trap. — Records  were  obtained  of  the  water 
level  in  only  13  drilled  wells  in  Berlin.  These  wells  range  in  depth 
from  50  to  300  feet,  the  average  depth  being  120  feet.  Most  of  these 
wells  are  drilled  into  the  sandstone  and  obtain  dependable  supplies  of 
water  sufficient  for  domestic  use.  Well  23,  however,  which  is  drilled 
at  a  brickyard  in  the  lowland  near  Beckley,  probably  is  sunk  its 
entire  depth  in  the  stratified  drift  and  obtains  its  water  from  a 
sandy  layer  below  the  clay  deposits.  Trap  was  penetrated  in  wells 
46  and  77,  but  their  main  water  supplies  are  from  the  overlying 
sandstone.  Well  70  is  of  unusual  character,  as  it  has  an  artesian 
flow.  Its  natural  yield  of  100  gallons  a  minute  is  much  larger  than 
is  usually  obtained  from  drilled  wells.  The  trap  rock  of  the  pos- 
terior sheet  is  exposed  near  the  well,  and  the  bottom  of  the  well, 
which  is  reported  to  be  117  feet  deep,  may  be  a  short  distance  below 
the  bottom  of  the  trap  sheet,  and  the  artesian  flow  may  come  from 
the  sandstone  beneath  the  nearly  impervious  trap  rock. 

The  analyses  of  water  from  drilled  wells  31,  46,  and  83  (p.  32) 
show  them  to  be  waters  of  moderate  concentration,  in  which  calcium 
and  bicarbonate,  the  usual  constituents  in  this  region,  predominate. 
The  water  from  well  83  is  notable  for  its  high  content  of  sulphate  in 
addition  to  bicarbonate.  It  is  a  rather  hard  water,  but  the  low  con- 
tent of  chloride  and  the  absence  of  nitrate  indicate  that  it  is  prob- 
ably free  from  contamination.  In  this  respect  it  is  a  better  water 
than  many  others  in  the  town. 

Springs, — Only  flve  springs  were  noticed  in  the  town,  and  only 
one  of  these  was  used  as  a  domestic  supply.  Three  of  the  springs 
issue  directly  from  sandstone.  The  other  two  issue  from  the  glacial 
deposits  that  overlie  the  sandstone,  but  possibly  have  their  principal 
source  also  in  the  water  that  is  stored  in  crevices  in  the  sandstone. 
All  are  of  small  but  perennial  flow. 

RECORDS   OF   WELLS   AND  SPRINGS. 

The  locations  of  a  number  of  wells,  scattered  throughout  the  town, 
are  indicated  on  Plate  II  (in  pocket),  together  with  the  depth  to 
water  in  each  early  in  May,  1915.  Additional  data  concerning  these 
wells  and  the  springs  that  were  noticed  are  given  in  the  following 
tables  and  their  discussion.  The  depth  to  water  in  the  wells  listed, 
and  the  relative  capacity  and  permanence  of  their  supplies,  are  be- 
lieved to  be  typical  of  the  many  other  wells  in  the  town. 
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Dj/g  wells  in  Berlin. 
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13 

Slope 

Dry  In  summer. 
Unused  bot  never  dry. 
Good  supply. 

14 

Saddle 

do 

Slope  

15 

17 

Pitcher  pump 

WlndtoM.nr 

18 

do 

do 

do 

19 
70 

Chain  ptimp 

WhMlandbifcket. 

de 

Dry    in    summer.    C.    W.  Downe, 

owner.    (See  analysis,  p.  SS.) 
Never  dry. 

71 

do 

Slope 

23 

WlBdlasB 

24 

do 

do 

Knoll 

do 

Dry  in  summer. 

7ft 

do 

9M 

Wheel  and  bucket. 

Do. 

77 

Slope 

Unused. 

28 
7t» 

do 

do 

do 

do 

do 

Swale 

Daseofridee.. 
Swale... 

Wheel  and  bucket. 
Windlass 

Dry  in  siimmer. 

30 

do 

S8 

.     ..do 

33 

Most  of  dbtanoe  In  sandstone;  do> 

35 

Windmill 

mestic  supply  from  spring  No.  14. 
Close  to  drflkinage  channel. 

3A 

Windlass 

37 

do 

Wheel  and  bucket. 

Chain  pump 

Windlass 

do 

do 

do 

do 

98 

Ridjre 

Low  in  summer;  trap  penetrated. 

Nererdry. 

Do. 

Do. 
Dry  in  summer. 
Gets  low  but  not  dry. 

40 
41 
42 
43 
44 
4ft 

Lowland 

do 

do 

do 

do 

Slope 

47 

do 

Knoll 

48 

Wlndltffis 

Never  dry. 

49 

Slope 

Hand  pump 

Windlass 

do 

Dry  in  summer. 

ftfl 

Swale 

51 

Small  ridge. . . 
Slope 

52 

do 

Ropeandbiicfcet.. 
Whool  and  bucket. 

Chatapump 

do  

p.  82.) 

53 

55 

do 

do 

S^Jal© 

Never  dry;  traip  penetrated. 

Dry  In  summer. 

Nearly  entire  dist«ioe  in  sandstoae. 

57 

Slope 

HaseofhUl.... 

Lowland 

Knoll 

58 

Whidlrws 

Dry  In  summer. 

59 
60 

Chain  pump 

W  heel  and  bucket . 

61 

Slope 

XTnu'jed. 

62 
03 

do..* 

Knoll 

Chain  pump 

Windlass 

Gets  low  but  not  dry. 

6-1 

Slope   

do 

Never  dry. 

Gets  lowV.it  not 'dry. 

fiS 

Swalo 

Wheel  and  bucket. 
do 

66 

do 

Slope 

Trap  penetrated. 

67 

do 

68 
69 

Lowland 

Slooc 

Hope  and  bucket.. 

Hand  pump 

Pitcher  pump 

Wheel  and  bucket. 
do 

Do. 

71 
72 
73 

Swale 

Base  of  knoU. . 
Swale  ... 

Dry  In  summer. 

Do. 
Rawly  goes  dry;  entiie  distanee  ia 

simdv  material. 
Gets  low  but  not  dry. 

74 

Slope 

Hand  pump 

do 

78 

Swale 

Sandstone  penetrated. 

79 

Sloi>c  . 

do 

81 
82 

do ]. 

do 

Small  ridge... 
Hill...  .  .  ... 

Rope  and  bucket. . 

Unnsed. 

84 
85 

Pitcher  pump 

do 

Gets  low  but  not  dry. 
Dry  in  summer.    C,  W.Dyer,  o««w» 
(Sec  analysis,  p.  82.) 

a  The  map  number  corresponds  with  the  number  of  the  location  on  PI.  n  (in  pocket). 
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Map 

Topographic 

Eleva- 
tion 

above 
soa 

level. 

Total 

depthi 

Depth 
to 

waier 
May, 
1915. 

Method  of  lift. 

Remarks. 

86 
88 

Base  of  hill.... 
Swale 

Feet. 
140 

136 
100 

Feet. 
6 

28 

Fe^t. 
2 

32 
36 
10 

Pitcher  pump 

do 

Gets  low  but  not  dry;    sandstooe 

penetrated. 
Dry  in  summer. 
Do. 

89 

KnoU 

W  heel  and  buclcet. 

90 

Slope 

60             14 

230             21 

UBu.sed 

91 

Swale 

15 

WindiasH   , 

Never  dr>-;  trap  penetrated. 
Unused. 

92 

Slope 

245 
205 
240 
2)0 
210 
200 

loe 

210 
150 
160 
180 
190 
300 
350 

30 
11 
25 
18 
36 
5 
19 
14 
9 
6 

27 
21 

13 
4 

19 
8 

18 
3 
6 

5 

1 

43 

19 

17 

93 
94 

Lowland 

BaseofhUl.... 

do 

Slope 

Base  of  knoll.. 
Slope 

Rope  and  bucket.. 
Windlass 

Dry  during  dry  summers. 
Dry  In  summer. 

UnuMd. 

96 
96 
98 
99 

Chain  purap 

Wheel  and  bucket. 
Pitcher  pump 

100 

do 

Lowland 

Slope 

Unused;  drive  point. 

Large  supply;  sandstone  penterated. 

Greenhouse  supply;  trap  penetrated. 

101 

Wfndn*<n 

IQS 

do 

Rope  and  bucket.. 
Wheel  and  bucket. 

5 

1(M 

Swale 

105 

Flat 

Never  dry;  san*?tone  penetrated. 
Unujwd  but  never  dry. 
Never  dry.    Dennis  Rahalcy,  owner. 
(See analysts,  p.  32.) 

ItM 

Slope 

107 

do 

Windlass 

DriJUed  wells  in  Berlin, 


Mlap 

No. 

^OTSf" 

Eleva- 
tion 
above 

sea 
leveL 

Feet. 

170 

230 
110 
30 
220 

90 

100 

180 
180 

110 

140 

180 
175 

Total 
depth. 



Feet. 
100 

140 
50 
73 
97 

80 

120 

96 
117 

80 

135 

300 
176 

Depth 
to 

water 

Depth 

to 
rock. 

Kind  of 
rock. 

Yield. 

(ToSofM 

ver 
mintUe. 

Remarks. 

1 

Base  of  hill.... 

do 

Swale 

Fut. 
16 

20 
8 
40 
25 

15 

10 

20 
0 

18 

29 

15 
30 

Fut. 

Sandstone.. 

Dug  23  feet;  drilled  77  feet. 
Force  pump. 

Force  pump  and  oleotric  motor. 

If  and  pump. 

r.ood  sn[)prvof  watorat  70 fort. 

Supplies  tliVrc  families.  John 
Icos.-,  owner.  (Sep  analysis, 
p.  '62., 

Dug  20  feet;  drilled  GO  fooU 
Forro  puinn.  Trap  prob- 
ably pen  a  rated. 

At  \\  orthinetou  school.  Trap 
p<»net  rated.  (See  analysis, 
p.  32.) 

Force  pump. 

Wat  or  struck  at  89  feet;  tem- 
pi'm(uro52'  F.    Flows. 

Engine  pumps  7  fiallons  a  min- 
ute.   Tmn  penetrated. 

60-127  fort  In  sandstone;  127- 

9 

..do..-. 

16 

do ' 

23    Lowland 

31    Slope 

99     Baaeofridim 

6' 

do 1 

do 

do. 



46 

64 

70 

75 

77 

80 
38 

Slope 

..  ..do 

....do 

Low  ridge 

Slope 

24 

1 

15 
60 

Tap 

do 

Sandstone.. 
do 

100 
12 

Swale 

Slope 

do 

13o  feet  in  trap. 

Flat.:::::.:::: 

do 

Mrs.  Mary  A.  Dunham,  owner. 
(Beeanaiysii,  p.  32.) 

Springs  in  Berlin, 


Mm 
No! 

Topogfi^iliio  positfon. 

Elevation 

above  sea 

level. 

Temper- 
ature. 

Yiekl. 

Bedrock. 

Remaita. 

34 

Swale 

Feet. 
110 
100 

•IP. 

QaUont 
per  min- 
ute. 

Sandstone 

Domestic  sunnlv. 

76 
87 
W 
102 

Base  of  knoll 

45 

do Nearl  V  drv  in  summer. 

Base  of  ridge 

100 

do i  Drlnklne  water  suddIv. 

Baseofkncril 

aoo 

140 

4 

Unused;  at  roadside. 

do 

48 
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ANALYSES  OF  GROUND  WATER. 

In  the  following  table  are  given  the  analyses  of  seven  sample  of 
ground  water  collected  in  the  town  of  Berlin.  Of  these  samples  four 
are  from  dug  wells  and  three  are  from  drilled  wells.  These  analyses 
are  discussed  on  pages  19-21. 

Chemical  composition  and  classification  of  ifxiier  from  wells  in  Berlin^ 
[Parts  per  million.    Samples  collected  May,  1015;  S.  C.  Dinsmore,  analyst.] 


Dug  wells. 

Drilled  wells. 

23  a 

51 

85 

107 

31 

46 

83 

25 

17 

15 

20 

22 

25 

17 

Trace. 

Trace. 

Trace. 

Trace. 

Trace. 

Trace. 

Trace. 

42 

40 

100 

11 

31 

46 

65 

15 

17 

48 

3.9 

22 

13 

17 

.9.6 

9.5 

27 

4.9 

1.6 

2.5 

5.3 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

197 

153 

297 

34 

143 

143 

103 

8.2 

16 

27 

9.8 

11 

16 

147 

7.5 

17 

131 

4.5 

13 

19 

5.1 

8.0 

30 

60 

12 

30 

16 

.0 

209 

226 

617 

80 

184 

213 

8« 

16fl 

170 

447 

44 

168 

168 

232 

170 

160 

390 

59 

ISO 

180 

240 

N 
Fair. 

^11 

Poor. 

aSi,. 

ill 

iUr. 

Poor. 

Ca-COs 

Ca-CO, 

Ca-CO, 

Ca-CO, 

Mg-CO, 

Ca-CO, 

Ca-SO« 

8iUca(Si0,) 

IrQn(Fe) 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  and  potassium  (Na+K)6.. . 

Carbonate  radicle  (COj) 

Bicarbonate  radicle  (HCO,) 

Sulphate  radicle  (SO4) 

Chloride  radicle  (CI) 

Nitrate  radicle  (NO,) 

Total  dissolved  solids  at  180"  C 

ToUlhardness  as  CaCOa^ 

Probable  scale-forming  ingredients  ^ 

Probability  of  corrosion  be 

Qualiiy  for  boiler  use 

(jhemical  character 


a  Numbers  at  heads  of  columns  correspond  to  those  on  map  (PI.  II,  in  Pocket)  and  in  tables  (p.  30^). 

b  Computed. 

e  N— noncorrosive;  (?)— ctHTOsion  doubtful. 

CBOMWELL. 
HISTORICAL  SKETCH. 

The  town  of  Cromwell  forms  a  rudely  triangular  area  that  is 
bounded  on  the  east  by  Connecticut  River  and  on  the  west  by 
Mattabesset  River.  On  the  north  a  straight  boundary  line  sepa- 
rates Cromwell  from  the  town  of  Rocky  Hill. 

The  first  settlement  within  the  limits  of  the  present  town  was  in 
1650,  when  several  families  from  the  vicinity  of  the  present  city  of 
Middletown  moved  to  the  lowland  along  Connecticut  River  near  the 
mouth  of  the  Mattabesset,  which  was  early  known  as  Little  River. 
Provision  in  the  allotment  of  land  was  originally  made  for  only 
15  families,  but  in  1670  there  were  52  families  in  the  locality.  In 
1704  the  settlement,  which  had  become  known  as  Upper  Houses,  was 
organized  as.  Upper  Middletown  parish.  The  parish  remained  a 
portion  of  Middletown  until  1851,  when  it  was  incorporated  and 
named  after  Oliver  Cromwell  as  a  separate  town,  with  its  present 
boundaries. 

One  post  office,  at  the  village  of  Cromwell,  supplies  the  present 
needs  of  the  town,  as  the  population  is  largely  concentrated  at  this 
village  in  the  southeast,  near  Connecticut  River.     North  Cromwell, 
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t  mile  away,  is  a  separate  community,  though  homes  are  closely 
paced  along  the  main  highway  northward  from  Cromwell  village. 

In  the  western  part  of  the  town  a  small  community  has  grown 
ip,  about  half  a  mile  northwest  of  Westfield  station^  but  in  the 
nain  the  houses  in  the  western  portion  of  the  town  are  scattered. 

The  Valley  division  of  the  New  York,  New  Haven  &  Hartford 
lailroad  passes  along  the  eastern  border  of  the  town  and  through 
he  village  of  Cromwell.  A  trolley  line  extending  northward 
Tom  Middletown  parallels  the  railroad  to  Cromwell  village  and 
hence  continues  northward  along  the  main  highway.  The  western 
)order  of  the  town  is  crossed  by  the  trolley  line  between  Middle- 
own  and  Berlin  station. 

The  area  of  the  town,  taking  the  middle  of  Connecticut  River  as 
ts  eastern  boundary,  is  about  8,700  acres,  according  to  planimeter 
neasurement  on  the  Middletown  topographic  map,  but  400  acres  ot 
this  total  is  the  water  surface  of  Connecticut  River.^  The  lower 
[bourse  of  Mattabesset  River  is  affected  by  the  tide  and  adds  per- 
haps 20  acres  to  the  total  water  surface,  and  half  a  dozen  small 
ponds  add  about  20  acres  more. 

A  wide  lowland  area  along  Mattabesset  River  and  a  smaller  area 
b^ide  Connecticut  River  comprise  a  total  of  fully  600  acres  of 
marsh  land,  or  7  per  cent  of  the  total  area  of  the  town. 

Originally  the  town  was  very  largely  wooded,  in  the  lowlands  as 
well  as  in  the  hilly  portions.  From  the  greater  part  the  timber 
was  long  ago  removed  for  fuel  and  for  building,  but  a  large  acreage 
in  the  northeast  is  still  covered  with  second  and  later  growths. 
Numerous  small  wood  lots  (see  PI.  IV,  in  pocket)  increase  the 
total  woodland  to  about  1,850  acres,  or  fully  21  per  cent  of  the 
entire  area. 

POPULATION  AND  INDUSTRIES. 

Early  records  of  the  population  of  Middle  Houses  are  included  in 
those  of  Middletown,  so  that  definite  figures  of  the  growth  of  the 
newer  settlement  do  not  seem  to  be  available.  It  is  known,  however, 
that  from  a  population  of  about  250  in  1704,  when  the  parish  was 
formed,  Middle  Houses  increased  to  a  total  of  754  persons  in  1776.* 
During  the  first  half  of  the  nineteenth  century  commerce  with  the 
West  Indies  afforded  a  substantial  industrj^  and  growth.  In  1850 
the  proposed  town  of  Cromwell  had  a  population  of  1,275,  and  in  the 
succeeding  20  years  the  town's  population  increased  nearly  50  per 
cent.  From  1870  to  1880  there  was  a  notable  loss,  owing  to  migra- 
tion to  neighboring  towns  where  manufacturing  was  being  doldjcp 

^The  area  is  glyen  as  8,455  acres  In  the  Connecticut  State  RecrlBter  and  Mannal,  p. 
41«.  1915. 
'Adams,  J.  C,  History  of  Middletown  Upper  Houses,  p.  67,  New  York,  1908. 
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actively  developed  and  to  the  movement  of  farmers  to  lands  farther 
west.     A  considerable  increase  in  population  was  attained  during 
S  the  next  10  years,  however,  and  since 

1890  there  has  been  a  slow  but  fairly 
uniform  growth.  The  available  records 
of  population  of  tlie  area  embraced  by 
the  present  town  are  shown  in  figure  5. 
The  principal  industry  in  the  town  is 
agriculture.  Hay  and  com  are  the  main 
craps,  but  much  tobacco  is  grown  in  the 
northeast,  X  number  of  dairy  farms 
have  also  been  established  within  recent 
years  at  scattered  points  throughout  the 
town.  Employment  to  a  number  of 
people  in  the  town  is  afforded  by  a  few 
long-established  factories,  the  principal 
ones  being  a  factory  for  toys  and  light 
hardware  and  a  hammer  works.  Within 
recent  years  extensive  greenhouses  near 
Cromwell  village  have  also  given  local 
employment. 

GEOLOGY, 


I 


i 


I 


Nounndod 


Faulting,  which  h«s  produced  com- 
plex structure  in  the  rock  formationB  in 
Iferlin,  is  not  so  pronounced  in  Crom- 
well, and  the  upper  sandstone  is  the  firrt 
rock  penetrated  in  by  far  the  greater 
portion  of  the  town.  The  western  part 
of  the  town  is  traversed  by  at  least  fo«r 
faults,  however,  and  the  "  Posterior  "  or 
upper  trap  sheet  has  thus  been  brought 
to  the  surface.  The  areas  immediately 
underlain  by  this  trap  have  been  pains- 
takingly worked  out  by  Davis,'  as  is 
shown  on  Plate  III  (in  pocket),  but  the 
trap  rock  is  actually  exposed  at  only  a 
few  places,  as  indicated  on  Plate  II  (in 
pocket) .  The  great  fault  that  paeeee  be- 
tween Lamentation  and  Higby  rooim- 
tains  extends  northeastward  through 
Cromwell,  but  in  tjiis  town  the  displace- 
ment of  the  rocks  along  the  fault  ias 
been  sufficient  to  bring  the  upper  tmp 
sheet    to    the    surface    only    near   tLe 


*  Daris,  W.  M.,  The  Trla«8lc  formation  of  ConnecUcut :  €.  S.  G«ol.  Surrey  Bigbte«ltt 
Bept..  pt  2.  pi.  19,  1808,  . 
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southern  border  of  the  town.  Farther  north,  although  the  displace- 
ment of  the  beds  is  several  hundred  feet,  the  upper  sandstone  forms 
the  rock  immediately  underlying  the  trap  on  each  side  of  Uie  fault. 
In  the  western  part  of  the  town  an  extensive  fault  west  of  the  belt  of 
upper  trap  rock  lias  brought  beds  of  the  "  Posterior  "  sandstone  along 
its  eastern  side  up  intp  juxtaposition  with  beds  of  the  upper  sandstone 
along  its  western  side.  Deep  wells  drilled  between  this  fault  and  the 
belt  of  trap  rock  will  therefore  penetrate  the  main  trap  siieet  as  the 
first  trap,  whereas  deep  wells  drilled  west  of  tlie  fault  will  first  pene- 
trate the  upper  trap  sheet.  The  approximate  position  of  the  se\^ral 
tmp  sheets  and  sandstone  formations  beneath  the  town  of  Cromwell 
is  shown  in  the  structure  section  C-D  on  Plate  III  (in  pocket), 

The  lowlamls  along  Ckmnecticut  and  Mattabesset  rivers  are  covered 
by  stratified  glacial  drift  The  central  and  northeastern  portions  of 
the  town  are  also  covered  by  sandy  stratified  deposits,  which  are 
believed  to  have  been  spread  out  as  a  plain  by  water  from  the  glacial 
ice  fnmt  at  a  period  when  ice  that  still  lingered  failher  south  partly 
dammed  up  the  valleys  of  Mattabesset  River  and  of  Connecticut 
River  near  Middletown/  Over  the  sand  plain  and  in  the  marsh  lands 
along  the  Mattabesset  and  the  Connecticut,  the  drift  is  probably 
deep,  but  on  the  western  border  of  Cromwell  village  the  underlying 
sandstone  is  exposed*  in  a  large  abandoned  quarry.  Other  outcrops 
of  the  sandstone  in  the  vicinity  show  that  the  drift  is  only  a  few 
feet  thick  cm  the  slopes  near  Cromwell  village,  and  the  rock  has  also 
been  exposed  in  trenches  dug  for  water  mains. 

The  higher  portions  of  the  town  are  formed  by  rounded  hills  that 
are  covered  by  glacial  till  and  are  probably,  in  part  at  least,  molded 
into  dramlin  forms  by  thick  layers  of  the  glacial  d^bria  In  one 
locality  in  the  northwest  the  covering  of  till  is  very  thin,  however, 
and  numerous  ledges  of  sandstcme  are  exposed. 

SURFACE  FEATUKES. 

The  central  and  northwestern  portions  of  the  town  constitute  a 
hilly  area  whose  greatest  elevation  is  reached  in  a  hilltop  in  the 
northwest,  nearly  300  feet  above  sea  level.  A  number  of  other  hills 
are  more  than  200  feet  high,  but  the  area  is  deeply  incised  by  several 
streams,  and  the  slopes  also  drop  rapidly  to  the  west  and  south  to 
Mattabesset  River. 

In  the  northeastern  portion  of  the  town  lies  a  sand  plain  that  has 
tt  mean  elevation  of  about  180  feet,  but  it  has  been  dissected  from  the 
north  and  from  the  south  by  the  headwaters  of  minor  streams.  On 
the  east  the  plain  drops  rapidly  to  Connecticut  River.    On  the  south- 

Loaghttn,  G.   F.,  Ttw  ctaiyB  and  day  iodoatiiM  of  Ooaaecticai:   C^anecticut  GeoL  > 
a*.  Nat.  Hist  Surrey  BuIU  4,  p.  24,  1905. 
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«a.-t  the  STirfa.:*  =I:pe5  i :"«-::  to  a  wiic  expinse  of  lowland  extending 
to  tbe  ri-rer. 

Tbe  »"tbeait  confer  of  rLe  tr-^-n  is  oercpied  hj  an  estensiye  marsh 
land  betireen  th*  O:  r^-ei:t:  ?-it  a^l  th*  MittabesBet,  and  this  mardi 
extend:;  ::p  the  Mitiih^-^aet  for  TJt^rlj  S  miles  abore  hs  mooth.  Con- 
ncctic'-t  Elver  al^n^  tbe  entire  e:L-€em  s:<le  of  the  tonrn  and  the 
MaitaL-^-^  to  at  IrrA=t  the  "rr-?r  If- .it  of  the  marsfa  land  are  within 
the  infl-ience  of  the  tide.  All  the  lowian^is  of  the  town  are  therefore 
only  fcll^.tly  above  sea  leveL 

Most  of  the  hilltops  and  adjacent  5l*-*pes  haTe  long  been  cohiTated, 
and  only  detached  areas  of  woc-iland  remain  in  the  coitrtl  and 
western  portions  of  the  town.  The  larfe^  ranaining  wooded  areas 
are  along  stream  valleys  on  the  northern  border,  and  on  tha  slopes 
from  the  sand  plain  down  to  the  Connecticut. 


Connectimt  River  has  a  fairly  unifonn  width  of  about  a  quarter 
of  a  mile  where  it  forms  the  eastern  boundary  of  CromwelL  It  is 
navigable  from  its  month  to  the  city  of  Hartford,  15  miles  above 
Cromwell  village,  and  formerly  was  the  principal  means  of  trans- 
portation for  the  region.  Since  the  construction  of  railroads,  how- 
ever, the  river  transportation  has  became  of  minor  importance. 

The  eastern  portion  of  the  town  drains  fairly  directly  to  Con- 
necticut Biver  through  a  few  small  brooks.  Dividend  Brook,  which 
has  its  course  mainly  in  Bocky  Hill,  swings  southward  and  th^ 
sharply  northeastward  to  the  Connecticut.  The  southernmost  part 
of  its  course  crosses  the  Bocky  Hill-Cromwell  boundary  and  drains 
the  northeastern  border  of  CromwelL  Its  average  flow  at  the  road 
crossing  at  the  southernmost  point  of  its  course  is  probably  less  than 
1  second-foot.    On  May  6,  1915,  it  carried  0.6  second-foot  of  water. 

A  small  tributary  that  parallels  the  north  border  of  the  town 
has  been  locally  called  Peat  Swamp  Brook.  Peaty  deposits  in  its 
marsh-land  course  were  intermittently  prospected  for  many  years, 
but  the  material  does  not  seem  to  be  of  commercial  value. 

A  smaller  perennial  stream  drains  a  portion  of  the  eastern  slopes 
of  the  town  directly  to  the  river. 

The  greater  part  of  the  sand  plain  in  the  north-central  part  of 
the  town  is  drained  by  a  brook  that  flows  southeastward  through 
North  Cromwell  village  to  the  Connecticut.  In  its  upper  portion 
this  stream  is  ponded  in  three  places,  the  upper  two  ponds  regulating 
the  flow  to  the  lowest,  which  furnishes  power  to  one  or  more  fac- 
tories. Below  North  Cromwell  the  brook  flows  for  nearly  a  mile 
across  the  lowland  to  Connecticut  Biver.  Because  of  the  several 
ponds  and  the  mill  dam  at  and  above  North  Cromwell  a  satisfactory 
estimate  of  the  normal  flow  of  the  brook  was  not  obtained.    It  seems, 
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however,  to  have  a  considerably  larger  discharge  per  tinit  drainage 
area  than  Dividend  Brook.  Its  upper  course  is  intrenched  60  feet 
or  more  in  the  sand  plain,  hence  it  probably  receives  considerable 
water  by  seepage  inflow  from  the  deep  sandy  deposits  and  perhaps 
also  by  springs  that  issue  close  to  its  channeL 

The  southern  and  western  portions  of  the  town  are  drained  by  a 
number  of  small  brooks  that  flow  directly  to  Mattabesset  River, 
which  forms  the  town  boundary  on  the  south  and  west.  The  Matta- 
besset itself  is  affected  by  the  tide  for  half  its  course  along  the  Crom- 
well border.  Above  the  limit  of  the  tide  it  is  a  sluggish  stream,  so 
polluted  by  factory  wastes  and  sewage  that  few  fish  inhabit  it.  Its 
average  flow  during  the  low  water  of  sununer  and  autumn  is  about 
50  second-feet  at  the  northwest  comer  of  the  town.  Half  a  mile 
above  its  mouth  it  is  joined  from  the  south  by  Coginchaug  River, 
and  it  enters  the  Connecticut  with  a  mean  low-water  discharge  of 
about  70  second  feet*  The  stream  receives  a  normal  low-water  ac- 
cessicm  of  only  about  2  second-feet  between  the  northwest  comer  of 
Cromwell  and  the  mouth  of  the  Coginchaug.  Several  of  the  indi- 
vidual brooks  that  enter  this  portion  of  the  Mattabesset  both  from 
the  south  and  from  the  north  at  times  carry  more  than  2  second-feet, 
however.  On  May  5, 1915,  the  brook  that  enters  the  north  side  of  the 
Mattabesset  one-third  of  a  mile  west  of  Westfield  station  had  a  dis- 
charge of  3.7  second-feet,  at  a  time  when  the  Mattabesset  shortly 
above  the  mouth  of  this  brook  carried  42  second- feet. 

The  brooks  that' drain  the  southern  and  western  slopes  of  Crom- 
well are  at  present  almost  unused  for  the  development  of  power,  but 
in  former  times  the  largest  ones  were  of  some  importance  for  this 
purpose.  A  grant  to  a  mill  site  on  Chestnut  Brook*  was  obtained  in 
1655,  but  of  late  years  this  stream  has  been  used  little  if  at  all  for 
the  development  of  power. 

WATER  SUPPLIES. 

Swfdce  water. — ^A  few  years  ago  a  pumping  plant  was  established 
shortly  below  the  power  dam  at  North  Cromwell,  and  water  from  the 
,  brook  was  delivered  to  consumers  in  Cromwell  village.  In  1915  this 
plant,  owned  by  the  Cromwell  Water  Co.,  a  private  corporation,  com- 
prised an  electrically  driven  centrifugal  pump,  lifting  water  from 
the  brook  below  the  power  dam  to  two  standpipes  in  the  highest  part 
of  the  village.  (See  PL  IV,  in  pocket.)  The  distribution  system 
comprised  8  miles  of  mains.  The  pump  was  run  three  to  eight  hours 
each  night  to  supply  the  average  daily  use  of  about  175,000  gallons. 

*  Report  on  the  Investigation  of  the  pollution  of  streams,  p.  45,  Connecticut  State 
Board  of  Health,  1915. 

*  Adams,  J.  C,  Middletown  Upper  Honses,  p.  15,  New  York,  1908. 
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Ifi  1,-i-'  :l.r  Cr-i-T-r  ~  TTir-rr  C  jl  s^f  ^l.<^i  a^^x  1.;<00  people?^  or 

tkxd.  scm^Trti  iLr-*^.^zxK^  i^tt  'ic-^-^  iiey*sfiKi  c^ljic^v  oa  :abailov  dog 
B^el^-^  *  rf"  ^A-rr  -.pr  _ .  A  f  ct  ir.-  •^i  »«■  .s  ^xe  uecii  pot  ilovn  in 
lr_*>  T--t<m  ^»  r:.  i — ■  t*-.'_--  :^  j>u^>s  ^z^z:^  izjt  ^JAcial  nittfflil  is 

TTtT'  -  *^  •-  v  -  T  ,  '  T-. — JL-  ;at  gT9iL-^<T  p*n  of  CromweU  is 
covejTETi  .7  <?:■.;. :>^i  *ir-fi-  ^-  «2  *-■  z:^t  J^  v^J^  u>  ;Ain  water  from 

fr-i  .Lt:^!-*.-  L^i  x^;:JT  z-i-i.'5_rihi  «r>  :a  Mat.  1v15w  was  li-i  feeL 
Tifcr  T"*:^  k'cl  ;:Strr*^  ^4^  j  ^  il^  Jm-  :\  ida*!  v«-lis«  b«t  as  abowa 
ia  lig'^ire  ^  •  ^  A*.  '  (i:^  av>rrx£ic  ^«rp(&  «a  hiTas,  irhapfj-.  <m*  knrlaaik  in 
ike  £ir:kudevi  ir^h  Ca.  i>k  i.£<r  sK«A.Lny.  In  general  tke  depth  to 
water  :n  (1^  c^st^ir:  pc^rt  of  :^  ^.Airi  flA^^a  tk^  ocn^icB  tbe  north- 
ccctTA^  purt  « -f  t£-e  u>wfi  w^^  ^tv^Cft  ciiAii  iA  tke  weslexm  portion  ^ 
tke  piaia  aaa  ii«d>t:at<?i  a  b«Arj^i  «aarwanl  5I  pe  4rf  tke  water  table, 
ea£s-«d.  prciriia^iijr-  \t  tbe  «ie«fp^7  iBtreacked  dni—giB  comse  of  the 
brwik  that  ri->w>  throu^  Xorti:*  CrcAw,^  Akhofl^  Che  wrik  m 
tke'^aDdpUi&oUaioHr.plesiif  pAJe>of  water  far  imdrriifail  famjlig, 
tke  greatest  avaiiar  le  s«pptws  of  ^ro'^iB-i  water  ia  tke  tamm  an  prob- 
aUr  8t(«d  im  tke  towiaMl  easl  of  CiQaavell  Tillage  aad  01  the  nore 
iBJfshT  iar>d  in  itt<t  :««tkea^  o«mer  of  the  icmm^  Wells  were  set 
aeai  in  eitin^  am*  aad  do  te^t  l4>r!3^  were  lepoited  wiiidi  mi^ 
show  trie  chira*  ter  of  tke  sti«li&cd  drift  in  either  place.  It  is  proh- 
abfe  thjit  the  ktwiaMl  ^kmg  (h^  Mattaheaaet  is  iidcriam  ky  day  beds 
amikr  to  those  of  tke  krick-clay  pits  near  Xewfield*  a&d  hcDoe  laife 
yields  of  water  could  not  be  obtained  trm^  wdis  swik  in  these 
kfwlands.  The  area  eftst  of  Cronw^  ^^1«S^  i&.  kowvrer.  profaMj 
nnderlain  by  sore  sandy  materiaL  in  whidi  tkera  may  be  Imi^  SBp* 
plies  of  water  that  o^'iM  be  developed  by  skalfew  w^eiis  and  pnnp- 
ing  plants  for  tie  u>€-  of  neig::>^rin|r  ir.iiistriAl  establishments. 

Analyses  of  water  from  three  duir  wells  in  the  stratified  drift  (sec 
table,  p.  -I** )  show  that  sofoe  of  the  wells,  of  wiiich  Nob.  6  and  7  are 
exnmples.  yield  very  ^ft  and  pure  waur.  Otker  donestic  weUs, 
howerer,  which  are  situated  adjacent  to  kitekens  or  to  oathonaes  may 
beooflie  danferou:^ly  poUuted  by  organic  wari^ties^,  resulting  in  abnor- 
nially  hig:h  araoimt^  of  chloride  and  nitrate.  Well  H  is  an  example 
of  such  a  well ;  the  chloride  and  nitrate  radick^  eoDStitute  more  tbm 
half  of  the  total  M>lids,  which  they  have  increased  to  an  extent  thit 
is  abnormal  for  this  area. 

Water  in  t*?L— The  records  of  10  dug  wells  in  tke  till,  ckicAy  in 
the  we<!tem  portion  of  the  town,  indicate  that  tke  water  lerel  is  there 
on  an  average  about  three-quarters  as  deep  as  in  the  stratified  drift 
of  the  lower  areas.    There  is,  however,  as  marked  a  variation  in  the 

*  CoDiUfCticut  inibUc  Utilities  Commission  BepC  1915^  p.  649t. 

Digitized  by  VjOOQ IC 


CBOMW£IJU 


89 


water  level  in  individual  wells  in  till  as  there  is  in  the  wells  in  strati- 
fied drift. 

Water  in  sandstone, — Four  drilled  wells  were  observed  in  the  town. 
All  are  in  the  western  part,  in  localities  wh«^  the  glacial  diift  is 
too  thin  to  serve  as  a  reliable  water-bearing  formation.  The  wells 
are  drilled  63  to  142  feet  deep,  the  depth  to  wgter  in  tliem  being  20 
to  30  feet  in  May,  1915.  In  the  deepest  well  (No.  26)  tlie  "  Posterior  " 
trap  siieet  was  drilled  through  and  a  dependable  water  supply  was 
obtained  from  the  underlying  sandstone.  In  the  other  thi-ee  wells 
only  sandstone  was  penetrated  below  the  till. 

Springs. — Thi*ee  of  the  four  springs  noticed  in  the  town  are  used 
for  domestic  supply.  Each  of  these  three  springs  issues  from  the 
stratified  drift  and  yieHts  only  about  half  a  gallon  a  minute,  but  each 
is  said  to  have  a  perennial  flow«  The  fourth  spring  issues  from  the 
trap  in  a  small  road-metal,  quarry  and  supplies  a  roadside  trough. 

RECORDS  OF  WELIiS  AND  SPRINGS. 

The  wells  and  tsprings  indicated  on  Plate  II  (in  pocket)  and  tabu- 
lated in  tte  following  list  are  believed  to  be  typical  and  to  sfeow  the 
ground-water  conditions  in  different  portions  of  the  town. 

Dug  fte^9  ^n  Vrom^^l. 


Map 
No. 

Topographic 
position. 

Bleva- 
tfon 

above 
sea 

level. 

Total 
depth. 

Depth 
te 

water 
May, 
1915. 

Method  of  lift. 

Remarks. 

1 

KnbH 

FmL 

110 
140 
145 

180 

180 

190 
175 
175 
190 
185 
165 
50 
150 
110 
170 
170 
190 
»6 

m 

65 
SO 
89 

30 
30 
30 
170 
130 
95 
110 

30 
9) 
29 

Ftet. 
22 
85 
15 

37 

33 

10 
7 
21 
19 
29 
23 
9 
11 
20 
18 
9 
18 
18 
15 
18 
15 
IS 

15 
14 
14 
18 
11 
30 
28 
82 
17 
30 
15 

F«et. 
3 
8 
10 

35 

12 

6 

4 

12 

13 

26 

20 

8 

4 

14 

14 

6 

8 

6 

9 

12 

8 

14 

9 

9 
12 
15 

7 
16 
18 
11 

9 
17 

6 

1topi»nidl)Qc1nBt.. 
WmOiaee  

Never  dry. 

4 

SlODS 

Dry  yt  sammer. 

6 

112?::::::::: 

Piicher  pump 

Never     drv.    Benjamin     Rooney, 

owner.    (See  analysis ,  p.  40. ) 
Never  dry.    J.  W.  Garaaar.  owner. 

7 

Slope 

do 

Base  of  lull... . 
Flat 

8 

t 

ID 

Pitcher  puiAp. 

Windlass. . . « , 

Bope  and  bucket. 
Windlass 

(Seeanalysis,  p.  40.) 

quickly  by  ratns. 
Never  dry. 

11 

do 

KnoB 

Flat     

D*. 

12 
IS 

Hand  pump 

WindUws 

do 

do 

Rope  and  bucket. 
Wheel  and  bucket. 

Hand  pump 

Wheeland  bucket. 

Windlass 

do 

Da 
Gets  iow  iKit  xot  ^hy. 

14 

do 

Swale 

Never  dry. 

In  small,  marshy  oatob. 

M 

Slope 

Dry  in  summer. 

17 

» 

21 
S8 

do 

do 

Flat 

BaaeofkDoU.. 

Knoll     

Never  dry;  fi^yfles  swwal  teailiei. 
Jf  ever  dry. 
Dry  in  sunmer. 

Jl 

Skme. 

do 

Never  dry. 

24 

do 

do 

do 

Slope 

Base  of  hill-... 
Swale 

do 

25 
27 

Wheel  and  bucket. 
Wtedhus 

Dry  In  dry  summers, 
aappttes  s  famllieB  dwteg  atamner. 
trap  penetrated. 

29 
31 

Wheeland  bucket. 
Windtew 

33 

Pitcher  pump 

Windtoa 

Never  dry. 

34 

Knoll  

Drv  in  summer. 

35 

Saddle 

Slope 

Never  drv. 

36 

do 

37 

do 

do 

Base  of  hill.... 

Aope 

Lowland 

do 

Only  slightly  used. 

38 

do 

38 

do 

il 

...de 

Dry  in  suBsaMir. 

41. 

i 

do 

0.  A.  Perkins, owner.    (Seeanalysis, 
p.  49.) 
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Drilled  wHla  in  Cromn-eil. 


I  .EleT»-"  Depth 

So.\      ponUflo.         j^     depth.  ^^^     „,^ 
I  .  leveL  I  ,  1915. 


Yield. 


Slope.. 
do. 


do. 

KnoU.. 


F(*1.  !  Fed. 

no  I  6i  : 

130  !  112 

I 

90  <  142  '        20 


Fert. 
30 
30 


Fett. 


GmOmu 
wSnOe. 


.do. 


70  ' 


65 


20 


Tfaroogbtnpto 

sandstaoe. 
Sandstooe. 


Wstcr  straek  at  30  feet. 
Water  rose  to  8  feet  wha 
fiRt  struck. 


4| 


Springn  in  Cromtceii. 


Ifop   TopopaiAic  l^i^  Tempetar 
No.       position.     |*t^vel     1     ^'^' 

Yield. 

Bedrock. 

Remarks. 

5 

18 

Slope 

-do 

Feet. 

120 
70 
70 

•F. 

48 

OnOont 

per  mim- 

mU. 

Sandstooe... 

do V. 

Trap 

Sandstone..... 

P*rt  of  domestic  supply. 
Domestie  supply. 
Supplies  roadside  waterinc  trouch. 
Part  of  domestic  supply. 

30    do 

32    do 

50 

ANALYSES  OF  GROUND  WATER. 

The  following  table  contains  the  analyses  of  three  samples  of 
water  from  dug  wells  in  the  town  of  Cromwell.  The  analyses  are 
discussed  on  pages  19-21. 

Chemical  composition  and  classification  of  icater  from  tcells  in  Cromtf^eU. 
[Parts  per  million.     Samples  collected  in  May,  1015;  S.  C  Dinsmore.  analyst] 

41 


SiBcaCSiO,) 

Iron(Fe) 

Calcium  (Ca) 

Magnesium  (Kg) 

Sodium  and  potassium  (Na+  K)  ^ . . . 

Carbonate  radicle  (COj) 

Bicarbonate  radicle  (HCd) 

Sulphate  radicle  (SO4) 

Chloride  radicle  (CI) 

N  itrate  radicle  ( N  Os) 

Total  dissolved  solids  at  180"*  C 

Total  hardness  as  CaCOi  *> 

Probable  scale-foriniiig  ingredients  *. 

Probability  of  corrosion  *  « 

Quality  for  boiler  use 

Chemical  character 


6« 

7 

I 

1            15 

17 

1   Trace. 

Trace. 

^* 

1          5.0 

0.8 

8.8 

.0 

.0 

9.7 

11 

14 

44 

119 

5« 

65 

C 

C 

Bad. 

Bad. 

Ca^NO, 

Ca-S04 

a 

Trsce. 
107 
31 

170 

.0 
lOS 
117 
101 
500 
1,108 
386 
300 
^      0 
Verybsd. 
Na-NO| 


a  Numbers  at  heads  of  columns  correspond  to  those  on  map  ( PL  II,  in  pocket)  and  in  table  (p.  39). 
*  Computed. 
«  C  -■  corrosive. 

MEBIDEN. 
IIISTGRIC^Ui  SKETCH. 

The  town  of  Meriden  occupies  the  southwestern  part  of  the  area 
considered  in  this  report.  The  area  was  first  organized  as  a  parish 
of  the  town  of  Wallingford,  which  adjoins  Meriden  on  the  south. 
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Tie  parish  is  generally  considered  to  have  been  named  from  Meriden, 
1  Warwickshire,  England,  but  doubt  as  to  this  Source  of  the  name 
as  been  raised  in  favor  of  a  farm  near  Dorking,  in  Surrey  County, 
Ingland.^ 

In  1730  the  population  of  the  parish  was  only  about  250,  for  immi- 
ration  was  not  rapid,  and  after  the  French  and  Indian  War  migra- 
ion  was  westward  rather  than  into  the  Meriden  region.  By  the 
lose  of  the  American  Revolution  the  population  of  the  parish  of 
leriden  was  probably  about  500,  and  in  1806,  when  the  settlement 
ras  incorporated  as  a  separate  town,  it  contained  about  1,100  people.* 
lie  present  population  is  concentrated  in  the  center  of  the  town,  in 
he  city  of  Meriden,  which  was  chartered  in  1867.  South  Meriden 
nd  Ca3t  Meriden  are  conmiunities  about  a  mile  beyond  the  corporate 
imits  of  the  city. 

The  area  of  the  town  is  close  to  15,000  acres,  according  to  plani- 
neter  measurement  on  the  Meriden  and  Middletown  topographic 
naps."  Nearly  24  per  cent  of  the  total  area  is  wooded  (see  PL 
[V,  in  pocket)  with  small  second  and  later  growths  of  chestnut,  oak, 
naple,  and  other  native  trees.  There  is  only  about  200  acres  of 
[narshland  in  the  town,  and  this  land  consists  largely  of  strips  along 
the  principal  brooks.  Nearly  300  acres,  or  2  per  cent  of  the  total 
EU'ea,  is  covered  by  the  water  surfaces  of  several  ponds. 

POPULATION  AND  INDUSTRIES. 

During  the  first  few  decades  after  incorporation  Meriden  gained 
only  slowly  in  population.  The  development  of  manufactures, 
which  were  early  started  in  and  near  the  city,  soon  gave  impetus  to 
settlement,  however,  and  between  1840  and  1850  the  population  nearly 
doubled.  An  even  greater  increase  took  place  in  the  succeeding 
decade,  and  since  1860  the  growth  has  continued  at  a  rapid  rate, 
Meriden  being  now  one  of  the  most  important  manufacturing  cities 
in  the  State.  The  accompanying  diagram  (fig.  6)  shows  the  growth 
in  population  of  the  town  since  its  incorporation,  and  of  the  city 
since  1880,  when  the  population  of  the  city  as  distinct  from  the  town 
first  appears  in  the  census  reports. 

The  principal  industry  of  Meriden  is  the  manufacture  of  sterling 
silverware  and  plated  ware,  on  which  account  it  is  sometimes  called 
the  "  silver  city."  Other  important  industries  are  the  manufacture 
of  nickel  and  granite  ware,  of  Britannia  ware,  cut  glass,  electric 
and  other  lamps,  clocks,  furniture  trimmings,  and  many  minor  arti- 
cles. Cutlery  and  other  small  articles  are  made  at  South  Meriden, 
and  several  small  factories  are  located  in  East  Meriden 

» Curtis,  G.  M.,  and  Gilleepie,  C.  B.,  A  century  of  Meriden,  p.  46,  Meriden,  1906. 
'Idem,  p.  333. 

*The  area  of  10,483  acres,  given  on  p.  432  of  the  Connecticut  £tate  Register  and 
^^ual.  1915.  is  eridenUy  in  error. 
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Tl^  rolling  slopes  outside  the  city  are  extensiyely  cultivated,  field 
crops  being  raised  chiefly,  though  there  are  numerous  small  orchards 
of  apples  and  other  deciduous  fruits. 

The  double-track  line  of  the  New  York,  Xew  Haven  &  Hartford 
Railroad  passes  through  the  city  of  Meriden  and  gives  easy  acoe^ 
both  to  Xew  Ha^-en,  on  tidewater,  18  miles  to  the  souths  and  to 
Hartford,  the  State  capital^  at  the  head  of  navi<nU.ioii  on  Connecti- 
cut River,  18  miles  to  the  north.  Interurban  trolley  lines  connect 
Merid^i  with  villages  to  the  east  and  to  the  west,  and  the  principal 


86.000 


uosiSM       laso       u»       is«       ISO 
Fi€K7sa  6. — Curres  lOiowlii^  peputatioB  of  the  tewB  and  city  «f  Merkton,  Omul 

highways  are  either  concreted  or  metaled,  affording  easy  means  of 
communication  by  automobile. 

GEOLOGY. 

The  geologic  structure  in  the  town  of  Meriden  is  largely  deter- 
iiiined  by  two  extensive  faults  that  cross  it  in  a  northeast-southwest 
direction.  (See  PI.  HI,  in  pocket.)  Of  these  major  faults  the 
western  one  is  l>elieved  to  have  caused  a  displacement  of  not  less 
than  2,()00  feet  and  the  eastern  one  of  not  less  than  1,300  feet^ 
Alonir  these  two  great  fault  zones  uplift  and  offset  of  the  rocks 
has  taken  place  and  the  "  Main  "  trap  sheet  has  been  broken  and 

» Davis,  W.  M.,  Tbe  Triaasic  formation  of  Connecticut :  D.  8.  Oeol.  Surrcsy  ElgMeeaUi 
kmk.  BepU  pt.  2,  ».  9^  1808. 
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iptiltecL,  so  that  its  edges  bow  form  the  cliSs  of  Hanging  Hills, 
lamentation  Mountain,  and  the  Higby-Beseck  mountain  mass.  A 
lear  view  of  one  of  these  cliffs  is  shown  in  Plate  VII,  A.  The  man- 
her  in  which  repeated  faulting  has  caused  the  ^'  Main '"  trap  sheet 
o  form  the  extensive  cliffs  of  the  Hanging  Hills  is  ^M>wn  in  the 
tructiure  section  E-F  on  Plate  III.  The  uplift  ^^as  so  givat  .tliat 
he  "^Anterior  "  or  lower  trap  sheet  is  also  exposed  along  the  bases 
if  tbe  mountains,  as  shown  on  Plate  III.  This  lower  trap  sheet 
bnxis  a  prominent  shelf  or  bench  below  the  main  cliffs  of  the  Hang- 
ng  Hills,  as  shown  in  Plate  V,  A.  At  the  base  of  Lamentation 
^lountain  it  also  forms  a  minor  ridge,  but  along  Higby  and  Beseck 
ncmntains  it  does  not  appreciably  affect  the  topography.  The  ap- 
parent secondary  bench  of  Beseck  Mountain,  south  of  Black  Pond, 
that  is  shown  in  Plate  V,  £,  is  a  more  distant  portion  of  the  cliff 
formed  by  the  ^^  Main  '^  trap  sheet. 

In  the  northern  and  eastern  portions  of  Meriden  the  successive 
rock  formations  from  the  lower  sandstcme  upward  to  the  ^  Main  '^ 
tzmp  sheet  are  exposed.    The  lower  sandstone  is  the  uppermost  rock 
in   the  greater  part  of  the  town,  and  in  drilling  wells  in  these 
areas,  except  for  the  remote  possibility  of  penetrating  a  dike,  nr> 
trap  rock  will  be  met.    One  dike  of  diabase  roek^  which  is  similar  to 
ibB  trap  rock  of  the  several  sheets,  is  exposed  at  several  points  south - 
of  Meriden,  but  it  is  believed  to  be  the  only  dike  of  note  in  the 
re^oB.    A  small  dike  near  Bailey  viUe,  in  Middlefield,  has  been  de- 
acribed  by  GriswokL^    Tbe  northernmost  exposure  of  tliis  dike  that 
was  »)tioed  is  in  the  unpaved  roadway  of  Prospect  Halls  Avenue. 
The  dike  there  appears  to  be  only  2  or  3  feet  wide,  but  half  a  mile 
southward,  in  the  western  portion  of  Walnut  Grove  Cemetery,  it 
has  a  width  of  15  feet  or  more.    At  this  locality  it  is  best  exposed  in 
a  amall  quarry  or  pit,  which  is  probably  the  Golden  Parlor  mine, 
where  prospecting  for  copper  was  carried  on  many  years  ago.    Far- 
ther south  tbe  dike  rock  is  well  exposed  as  a  very  low  rocky  ridge. 
Its  surface  exposures  terminate  at  a  road  cut,  4  feet  deep,  where  the 
dike  is  about  40  feet  wide.    The  eastern  contact  between  the  dike  and 
the  sandstone  is  well  shown  in  this  cut^ 

The  lands  along  the  principal  streams  in  the  town  are  covered  by 
a^atified  drift  The  bedded  character  of  this  material  is  shown  in 
iHunerous  gntTel  banks,  such  as  the  one  illustrated  in  Plate  VI,  B. 
Well  records  show  that  in  many  places  this  drift  is  shallow,  but  along 
the  lower  course  of  Harbor  Brook  the  deposits  are  deep.  Throiigh 
the  obiter  of  the  city  of  Meriden  the  western  hordes  of  the  lowland 
aloag  Harbor  Brook  is  probably  marked  by  a  steep,  buried  bedrock 
slope;  for  it  is  said  that  whereas  the  western  portion  of  Winthrop 

*OrtBWolil,  L.  S.,  A  "basic  dikt*  fn  tii©  CoimectlCTit  Ttlmwlc:  Harrard  CoiL  Mas.  Comp. 
ZooL  BaU.,  vol.  16,  pp.  239>242,  1893. 
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Hotel  is  built  on  sandstone,  the  eastern  portion  rests  on  piles  driven 
into  unconsolidated  materials. 

South  Meriden  is  situated  on  a  sand  plain  that  extends  from  Quin- 
nipiac  River  westward  to  the  hills  that  limit  the  river  valley  and 
southward  down  the  river  valley  for  several  miles.  This  plain  was 
probably  formed  by  the  reassorting  and  redeposition  of  sand  and 
finer  materials  by  water  that  was  produced  by  the  melting  of  the 
glacial  ice  and  that  spread  over  the  valley  before  a  definite  channel 
had  been  established.  In  these  porous  sand-plain  deposits  the  city 
of  Meriden  has,  constructed  very  successful  filter  beds  a  short  dis- 
tance below  the  town  line. 

In  the  southeastern  portion  of  the  town  there  is  a  low  but  well- 
developed  esker  in  the  upper  part  of  the  valley  of  Harbor*  Brook.  A 
road  makes  use  of  this  low,  narrow  ridge,  which  forms  a  well-drained 
thoroughfare  through  the  meadow  land  on  each  ade. 
'  Rolling  hills  occupy  considerable  portions  of  the  town.  Most  of 
these  hills  are  elongated  in  a  uniform  direction  east  of  north.  They 
are  drumlins,  but  around  their  bases  and  even  on  some  of  the  higher 
slopes  the  till  is  very  thin.  Unstratified  material  also  occupies  some 
of  the  lower  lands  and  in  the  lee  of  the  prominent  trap  ridges 
occasionally  forms  boulder-covered  areas,  like  that  shown  in  Plate 
VII,  B.  In  numerous  places,  especially  in  road  cuts,  the  underlying 
sandstone  is  well  exposed  for  distances  ranging  from  a  few  yards 
to  several  rods.  The  observed  areas  of  such  exposures  are  necessarily 
exaggerated  on  Plate  II,  in  order  that  they  may  be  shown  on  the 
map.  Doubtless  the  sandstone  is  exposed  in  many  other  places  that 
1  were  not  seen  by  the  writer. 

SURFACB  FEATURES* 

The  highest  points  in  the  town,  and  by  far  the  most  prominent 
elevations  in  the  central  lowland  of  Connecticut,  are  the  Hanging 
Hills,  which  reach  a  maximum  elevation  of  1,007  feet  in  West  Peak, 
on  the  northwest  border.  East  Peak,  on  which  an  observation  tower 
38  feet  high  has  been  erected,  and  South  Mountain  and  Cathole 
Mountain,  farther  east,  are  also  prominent  though  lower  summits 
of  the  Hanging  Hills.  In  the  northeast  part  of  the  town  Lamenta- 
tion Mountain  proper  and  its  southern  extension,  known  as  Chauncy 
Peak,  also  form  prominent  cliff-bordered  masses.  These  higher 
areas  are  practically  all  wooded  and  have  the  usual  second  and 
later  growths  of  the  native  trees. 

The  central  portion  of  the  town  comprises  a  belt  of  lowland 
extending  from  the  headwaters  of  small  streams  in  the  northeast  to 
the  valley  of  Quinnipiac  Kiver  in  the  southwest,  the  lowest  point  in 
the  town  being  where  this  stream  crosses  the  southern  border,  at  an 
elevation  of  about  55  feet. 
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The  lowland  of  the  town  is  bordered  on  each  side  by  rolling  hills, 
which  form  the  greater  part  of  the  surface. 

STREAMS. 

Quinnipiac  River  enters  the  town  of  Meriden  through  a  gorge  cut 
200  feet  deep  in  sandstone  and  crosses  the  southwest  portion  of  the 
town,  receiving  the  drainage  from  nearly  all  of  it.  In  its  upper 
portion  the  stream  is^used  for  power  development  at  a  number  of 
places,  and  at. South  Meriden  the  Meriden  Cutlery  Co.  obtains  power 
at  the  outlet  of  Hanover  Pond,  a  water  body  of  about  35  acres  that  is 
formed  chiefly  by  a  dam  across  the  river.  Mr.  Harold  T.  Burgess, 
civil  engineer,  of  Meriden,  has  furnished  the  curve  of  discharge  of 
the  river  at  the  outlet  of  Hanover  Pond,  which  is  presented  in 
figure  7. 
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Fioum  7. — ^Diagram  sbowlng  monthly  discharge  of  Quinnipiac  River  at  ouUet  of  Han- 
over I^ond,  Meriden,  Conn. 

This  record  shows  that  the  maximum  flow,  which  is  usually 
attained  in  March,  is  about  eight  times  the  minimum  flow  of  the 
summer  months.  Storage  ponds,  however,  regulate  the  flow  of  the 
stream  sufficiently  to  make  it  fairly  dependable  for  the  development 
of  power  throughout  the  year. 

Harbor  Brook,  which  empties  into  Hanover  Pond,  drains  the 
eastern  part  of  Meriden  through  its  North  Branch,  which  heads  in 
marsh  land  at  the  base  of  Chauncy  Peak,  and  through  its  other 
branches  it  drains  the  southeastern  part  of  the  town.  In  their  upper 
portions  these  streams  are  fairly  pure,  and  shortly  below  their 
junction  they  supply  a  chain  of  ice  ponds,  but  below  these  ponds  the 
main  stream  flows  through  the  city  of  Meriden  and  is  polluted  by 
factory  wastes.  The  daily  flow  of  the  stream  is  affected  by  the 
opening  and  closing  of  the  pond  gates,  but  the  average  discharge 
into  Hanover  Pond  is  probably  about  10  second- feet. 

Cathole  Brook  drains  the  slopes  on  each  side  of  the  mountain  of 
the  same  name,  and  flows  southward  through  a  small  valley.     Its 
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western  branch  Las  beeo  dauuiued  aini  a  sjoall  pond  h«k>  hten  fonned 
at  the  entraif  e  to  Cathtjie  Gorge.  This  bnonh  normally  carries  per- 
haps 1  second -foot  of  water,  and  the  main  or  eastern  branch  carries 
somewhat  more.  About  1  mile  above  HanoVer  Pond  Catbole  Brook 
joina  Sodom  Brook,  whi^  h  head?  in  the  slopes  of  South  Mountain. 
Sliortly  below  the  jun<'tion  of  the&e  two  streams  C  row  Hollow  Brodc, 
whirrh  heads  near  the  base  of  West  Peak,  ah>o  enters,  and  the  com- 
bined dis(  harge  into  Hanover  Pond  averages  peiiiaps  5  second-feet 
of  water. 

Meetinghouse  Brook  and  its  tributary  Spruce  Dale  Brook  are 
small  streams  that  drain  a  southern  portion  of  the  town  southward 
to  the  Quinnipiac 

WATEB  SUPFUKSL 

Surface  water. — ^The  municipal  water  supply  of  the  city  of 
Meriden  is  furnished  by  several  reservoirs,  which  are  ^M>wn  on 
Plate  IV  (in  pocket).  Merimere  reservoir,  which  was  constructed 
in  1888  in  the  gap  between  East  Peak  and  South  Mountain,  has  an 
available  capacity  of  about  341,000,000  gallons  and  furnishes  a 
gravity  water  supply.  Kenmere  reservoir  was  later  built  on  another 
stream,  and  the  water  is  being  pumped  from  it  to  Elmere  distribut- 
ing reservoir.  In  1895  Hallmere  reservoir  was  constructed,  higher 
up  on  the  same  stream,  for  storage  of  water.  Excess  water  from 
Elmere  reservoir  is  also  diverted  into  Hallmere  reservoir  by  a  ditch 
across  the  low  divide  between  the  two  drainage  courses.  Witii  the 
rapid  growth  of  the  city  the  reservoir  supply  has  proved  inadequate 
during  the  late  summer,  and  emergency  pumping  stations  at  Hanover 
Pond  (Hanmere  station)  and  at  Baldwin  Pond  (Baldmere  station) 
have  been  used  for  short  periods.  The  quality  of  the  water  from 
these  two  ponds  is  poor,  however,  and  in  order  to  provide  for  a 
better  and  more  adequate  supply,  "Broad  Brook  reservoir,  in  the  town 
of  Cheshire,  was  constructed  in  1915.  This  reservoir  has  a  capacity 
of  1,200,000,000  gallons.  From  it  the  water  is  lifted  by  electrically 
driven  centrifugal  pumps  to  a  distributing  reservoir  on  Johnson 
Hill.  Thence  the  water  is  supplied  to  the  mains  by  gravity  under  a 
head  of  about  250  feet  in  the  business  section  of  the  city.  Pollution 
of  this  new  supply  has  been  guarded  against  by  the  purchase  of 
farms  adjacent  to  the  reservoir  and  the  removal  of  the  buildings. 

In  excavating  for  the  foundations  of  the  Broad  Brook  dam  well- 
preserved  glacial  scratches  were  found  on  the  sandstone  underljing 
the  till.  An  average  thickness  of  28  feet  of  sandstone  was  removed 
until  diabase  was  reached,  evidently  dike  material,  containing  copper 
stains.  This  rock  was  uncovered  at  a  depth  of  about  44  feet,  en- 
tirely across  the  dam  site.  Similar  dikes  a  few  miles  to  the  south 
have  long  been  prospected  for  minerals. 
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In  addition  to  the  people  within  tlie  city  limits,  a  few  families 
in  the  northern  part  of  the  town  of  Meriden  and  in  the  southern 
part  of  Berlin,  near  whose  houses  the  city  mains  pass,  am  supplied 
with  water  from  this  system. 

Several  industrial  establishments  in  the  city  have  sunk  wells  to 
supply  their  factories.  These  wells  have  been  only  partly  success- 
ful, however,  ior  ih&  water  obtained  is  too  hard  to  be  satisfactory 
for  boiler  use,  and  the  factories  depend  on  the  city  supply  for  water 
for  this  purpose. 

The  community  of  East  Meriden  and  the  niunerous  farmhouses 
throughout  the  town  depend  on  individual  wells  for  a  water  supply. 

Water  m  strati^ed  drift. — Only  a  small  part  of  the  town  of  Meri- 
den is  covered  by  stratified  di*ift  and  only  11  6i  the  55  dug  wells  ob- 
served that  obtain  water  from  the  glacial  materials  are  sunk  in 
stratified  drift  Wells  %  9,  26,  35,  wd  106  obtain  water  from  the 
sandstone,  and  hence  are  not  included  in  the  present  discussion.  The 
average  depth  to  water  in  the  11  wells  in  stratified  drift  was  15  feet 
early  in  May,  1915,  but  the  water  level  in  the  several  wells  ranged 
from  7  to  24  feet.  (See  fig,  3,  p.  1&)  The  stratified  drift  ak>ng  th^e 
stream  valleys  above  Hanover  Pond  seems  from  the  available  records^ 
neither  to  be  very  deep  nor  to  contain  extensive  layers  of  good  water- 
bearing saad  and  gravel.  In  the  plain  south  of  Hanov^*  Pond, 
however,  the  Gratified  drift  seems  to  contain  extensive  water-bearing 
layers  of  sand,  and  ground-water  development  on  a  large  scale  in 
the  town  could  probably  be  best  undertaken  in  this  lowland.  The. 
Meriden  sewage  beds  discharge  into  the  sand  a  short  distance  south 
of  the  town  line,  bat  it  is  not  probable  that  the  effluent  seeps  north* 
ward  and  contaminates  the  beds  within  the  town  of  Meriden. 

The  average  depth  to  water  in  the  44  wells  in  till  that  were  meas- 
ared  was  neaiiy  2  feet  greater  than  in  the  wells  in  drift,  being  16.7 
feet  as  compared  with  15  feet,  and  a  greater  range  in  depth  was  also 
found  in  the  wells  in  tiU.  Both  the  least  depth  (1  foot)  and  the 
grei^est  depth  (43  feet)  to  water  in  dug  wells  vmrt  noted  in  wells 
m  till  on  the  hillsides. 

Water  in  s^mdatone. — A  hirge  proportion  of  the  dug  wells  fail  in 
summer,  and  henee  of  late  years  many  of  th^n  are  being  improved 
by  drillii^  deeper,  or  else*  the  dug  welk  are  abandoned  and  drilled 
wells  are  sunk  to  fumi^  better  and  more  permanent  domestic  water 
supplies. 

I)eep  wells  have  been  drilled  in  the  city  of  Meriden  by  several  in- 
dustrial concerns,  in  order  to  obtain  supplies  for  their  factories. 
In  genial  these  wells  yield  moderate  amounts  of  water,  but  it  is  only 
finr  for  use  in  boilers,  and  the  softer  surface  water  of  the  munici- 
pal syst^i  has  been  again  utilized  for  making  steam.  The  chemi- 
cal character  of  the  water  from  three  of  the  drilled  wells  is  shown 
by  the  ansii^^s  of  water  from  wells  7.  41.  and  52,  given  on  page  62« 
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rr  I  tl*  rr*7  vi.:-r  if  '^i  frc  T:tr^r  sceaia.  Tbe  aziairss  ^lows 
tLit  ir  j.£i-i--c  t.  tjj*  rtli-rr^fjj  iir^  al-diri  ar.a  l:=iHMittEe  the 

Fi^e  ^tlL?  irJl-i*!  iz.  tLe  rr:*:zijis  :f  ijie  Riward  lETer  Co.  •  vcD 
crc-r  4-'  rr  I-^--'  u^  5lii  z:  \^  tl*  frst  isep  welis  ?mk  is  Meridcn. 
Tlirv?  V  f  tb*  -w^^Ils  AT*  ■:.-•-  f-«  i.-**T^  tbe  ccher  two  bes:^  respectiTefy 
i-TO  4-  i  c^>:  f*«  in  I-»rrJL  Tb»  i?*rpe^c  weZ  wms  not  successful  and 
hjLs  l«e<r:  1  bir i :o»*i_  Ti-?  -LiZ.t*:^?  t*!!  is  sail  to  baTY  the  great- 
est vicli-  It  azri  thi*  tlr*«  *«»f  >:C  ^e!!s  scrplr  the  needs  of  tlie 
factory  e3t->prc  f :r  tr,;V"'r  ^^^.  f:r  wli:}:  prirpoge  the  softer  mnni- 
c:pal  water  is  ns^L  7^  in'Tzit  :f  w*II  water  that  is  pNunpcd  Taries 
av>(x>rviir^  to  ti?  fi  trrj  r-eeif.  c:r:  a  ^i::rr]T  of  73c«M)  to  lOCMWO  gal- 
lons a  viiT  of  1-r  h:'-:rs  is  sa  i  x<  haxe  beea  obtained  at  times  froei 
the  four  wells. 

The  f^ft.torx  of  th.-e  Mer:  l^r  C.rtii::!  Fixn^^  Co.  and  tiie  factory 
cf  Fo^en  >Ierrlai2  i  Co.  eiri:  hiTe  a  well  aloa  »>  feet  deep.  TTie 
well  of  Foster,  Merriim  i  Cx  is  ac  i  to  hiTie  a  capaeitr  of  about  170 
gallons  a  minute.  t::t  thit  of  tie  Meri-ien  Curtain  Firtnre  Co- 
yields  on^y  a'ro'Jt  £5  g^ll:ns  a  min-te.  Lie  the  other  deep  wells  of 
the  town,  these  also  yield  water  that  is  too  bard  to  be  satisfactory 
for  K^iler  use,  I  ut  they  hare  supplied  other  needs  of  tbe  factories. 

The  re^-ords  of  the  drilled  wells  iti  Mer:  ien  show  that  in  the  sand- 
stone, whi.h  throu^out  ni>^  of  tie  tc^^m  is  below  the  •'Anterior'^ 
or  lowest  trap  ^.eet,  never- filling  d:n>estlc  s*rpplies  can  be  obtained 
from  wells  aho'Jt  1»  feet  deep.  Supplies  of  less  than  10  gall<Mis  a 
minute  are  usually  develope*!  at  this  depth,  howerer.  The  300-fbot 
wells  of  the  Edward  M:"er  Co,  *\o  n*-^t  seem  to  bare  obtained  appre- 
ciably larger  supplies  than  shallower  drilled  wells  in  the  town.  A 
5^>2-for)t  well  drilled  by  the  International  Silver  Co.  did  not  obtain 
waUr  that  was  suitable  for  their  fa-tory.neels.  The  deepest  well 
that  was  reported  is  that  of  the  Charles  Parker  Co.  (Xa  52).  By 
drilling  to  1.000  feet  a  supply  of  more  than  ^  gallons  a  minute  was 
oljtained;  but  it  was  not  learned  whether  the  main  wat^  supply  was 
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truck  near  the  bottom  of  the  well  in  a  porous  sandstone  or  whether 
;  was  obtained  from  numerous  joints  and  crevices  in  the  fairly  solid 
andstone.  Although  this  one  well,  1,000  feet  deep,  is  capable  of 
ielding  fully  50  gallons  a  minute,  other  wells,  sunk  to  equal  depth 
a  the  sandstone,  may  not  be  equally  successful  in  tapping  a  fairly 
arge  supply  of  water. 

Springs. — A  number  of  springs  in  Meriden  have  been  developed 
or  domestic  use,  and  water  from  Redrock,  Hillside,  and  Live  Oak 
l^rings  (Nos.  33,  39,  and  68)  is  bottled  and  sold  locally  for  table 
ise.  The  analyses  of  water  from  Hillside  Spring  (No.  39,  p.  52) 
hows  that  it  has  a  fairly  low  total  solid  content.  Calcium  and  bicar- 
K>nate,  two  of  the  substances  that  render  water  hard  and  form  scale 
n  boilers,  are  the  principal  constituents  in  this  spring  water,  as  in 
he  well  waters  of  the  region.  Most  of  the  springs  issue  directly 
from  the  sandstone.  Spring  4,  however,  issues  at  the  base  of  a  steep 
jlop>e  in  which  trap  is  exposed,  and  spring  99  seems  to  derive  its 
mpply  from  the  till-covered  slopes  above  it. 


RECORDS  OF  WELLS  AND  SPRINGS. 

The  following  lists  give  data  concerning  certain  wells,  scattered 
throughout  the  town  of  Meriden,  that  are  indicated  on  Plate  II  and 
are  believed  to  be  typical  of  their  respective  localities.  Data  con- 
cerning certain  springs  are  also  listed.  Several  of  these  springs  have 
been  developed  commercially,  and  their  waters  are  locally  sold  for 
table  use. 

Bug  ic^lh  iti  Meriden. 


No. 

"""^^ 

Eleva- 
tion 

above 
sea 

level. 

Total 
depth. 

Depth 
to 

water 
May, 
1916. 

Method  of  lift. 

Remarks. 

2 

Baseofhni.... 

Lowland 

Slope 

Fett. 
200 
170 
210 

190 
170 
180 
210 
280 
380 
130 
125 
150 
160 
170 
210 

390 
380 
300 
350 

350 
140 
290 
300 

Feet. 
22 
12 
2« 

42 
18 
31 
19 
23 
22 
30 
22 
10 
20 
35 
24 

35 
16 
23 
28 

27 
12 
30 
50 

Feel. 
15 

4 
15 

35 
12 
'      23 
16 
19 
20 
19 
16 
9 
17 
27 
7 

30 
11 
21 
13 

15 
10 
24 
43 

Windmill 

Near  marshy  tract. 

Usually  dries  in   summer.    Entir« 

distance  in  sandstone. 
Entire  distance  in  sandstone. 
Never  dry. 
Sandstone  penetrated. 

Unused. 

5 

Chain  pump 

do 

9 
10 

a 

17 
18 

do 

do 

do 

do 

Base  of  hm.... 

Slope 

Base  of  hill.... 

Swale 

Wheel  and  backet. 

Pitcher  pump 

Wheelandbucket. 
C^ainpump 

19 

Do. 

21 

X'nused;  dry  in  simimer. 
Unused  but  never  dry. 
Unused 

22 

23 

do 

Lowland 

Slope 

25 

Do. 

W 

Windlass 

Drv  in  summer:  sandstone  at  15  feet. 

27 
?9 

Lowland 

Hilltop 

Swale    . 

Pitcher  pump 

Windlass 

150*  feet  from  brook  and  14  foet  above 

it. 
Dry  in  summer. 
Do. 

Itf) 

do 

3? 

do 

Hilltop 

do 

Base  of  hill.... 
Slope 

do 

Do. 

35 

3A 

Chain  pump 

Windlass 

Dry  In  simmier;  meet  of  distance  in 

sandstone. 
Never  dry. 
Gets  low  but  not  dry. 

42 
44 

Rope  and  bucket.. 
Wheel  and  backet. 
do 

45 

do 

154445**— 20- 
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The  water  from 
amounts  of  mineral 
radicles,  which,  cod: 
the  principal  const  it 
wat^*  in  boilers.    T 
much  total  solids  ai 
1905  by  the  Charies 
to  obtain  a  large  s 
pumping  test  of  ab< 
taxed  the  weU.  and  t 
This  well  water  foi 
and  the  city  water 
that  in  addition  to 
water  contains  a  ra 

Five  wells  drillei] 
group  43)  in  1895  a 
Three  of  the  wells  a 
250  and  350  feet  in 
has  been  abandoned 
est  yield.  It  and  t 
factory  except  for  b 
cipal  water  is  used, 
according  to  the  fac 
Ions  a  day  of  10  h< 
the  four  wells. 

The  factory  of  tl 
of  Foster,  iierriam 
well  of  Foster,  Men 
gallons  a  minute, 
yields  only  about  2i 
the  town,  these  ala 
for  boiler  use,  but  t 

The  records  of  th 
stone,  which  throuj 
or  lowest  trap  sheet 
from  wells  about 
minute  are  usualll 
wells  of  the  Edi 
ciably  larger 
5 62 -foot  we 
water  that 
that  was 
drillini 
obtainc 
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MERIDEN. 

^      ^  -*^ck  near  the  bottom  of  the  well  in  a  porous  sandstone  or  ^ 
^  ^  as  obtained  from  numerous  joints  and  crevices  in  the  fair:  v  a: 

^xidstone.  Although  this  one  well,  1,000  feet  deep,  is  c-apL^V 
.  ,  ^^^^^'^^  ^^^y  ^^  gallons  a  minute,  other  wells,  sunk  to  e^^^-:  :-: 
\  the  sandstone,  may  not  be  equally  successful  in  tap[;ing  »  f 

/;     ^  ^ge  supply  of  water. 

^  P^ngs, — A  number  of  springs  in  Meriden  have  been  :>-^    • 

r?^    ^^^  domestic  use,  and  water  from  Bedrock,  Hill^^ide.  ar  i  L:  ^e 
^^^^^  (^os.  33,  39,  and  68)   is  bottled  and  sold  kx-^IIj  i  r  v. 
^e.    The  analyses  of  water  from  Hillside  Spring  <N 
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L  m 


•it 


-  ^Kc 


I^^^'*^  ^hat  it  has  a  fairly  low  total  solid  content.    C'^l  \  n  t  •'  '• 
J      ^^'  ^^o  of  the  substances  that  render  water  hard  ^l,1  i.^nL 
,  ^    ^  J     "^^^rs,  are  the  principal  constituents  in  this  ^I'r'.z^  x  ».-.> 
-  ^^  -f  ^^  ^^*'  waters  of  the  region.     Most  of  the  .sprir.^r-  is^.^ 
n  .  ^1  ^^  *.^®  sandstone.    Spring  4,  however,  issues  at  t:^  "i^  •  - 
'.^>^va^^  ^^  ^^^^^  *^P  is  exposed,  and  spring  99 
«^         Pply  from  the  till-covered  slopes  above  it. 


t    :l 


RECORDS  OF  WELLS  AND  SPBIXG*- 


S:afitKj:.outh°  ^**^^"^  ^^'^'^  ^^®  ^***  concerning 

=»fct-o  l,e|-     ^  *^®  ***^"  of  Meriden,  that  are  !Rd--tv-.  ui  Vj 

linJ*'"'"  .''    ''"   typi.al  of  their  res      • 
SI,  jj^  ^"^J^*^n  springs  are  also  listed.     - 
u«J*  ^^^^'  wmmereially,  and  their 
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GROJUND   WATER   IN   THfi   MfiRIDEN   AREA,   CONK". 


Dug  tcclU  ill  MerHeti — CoBtiiiued. 


47 
48 
51 
S3 
55 
h% 
57 
SO 
00 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
77 
78 
79 
81 

82 
84 
85 
88 
« 
92 
fS 
95 
97 
98 
102 
103 
W» 

106- 


Depth 

to 
vat«r 


Slope 

do 

....do 

...do 

....do 

...do 

....do 

Hilltorp 

BMeolhUI.. 

Slope 

Knoll 

Slope 

Swale 

Slope 

do 

....do 

-...do 

...do 

Swale 

Lowia&d  — 

Slope 

do 

Swale 

Base  of  hill.. 
Lowland  — 
Base  of  hill.. 
Lowland  — 

Slope 

do 

.,..d© 

.....do 

Bant)  of  slope 

Swale 

do 

Knoll 

aid«© 

Slope 


Ftft. 
260 
310 
160 
290 
340 
350 
350 
990 
270 
390 
400 
260 
230 
170 
1»0 
260 
370 
3S0 
300 
250 
270 
290 
270 

290 
90 
70 
70 
90 
130 
250 
230 

soo 

310 
380 
260 
945 

500 


Method  of  mt. 


Feit. 

Feet, 

32 

22 

21 

19 

33 

20 

44 

36 

12 

4 

25 

17 

38 

27 

43 

30 

13 

6 

21 

8 

19 

7 

36 

24  ' 

18 

15 

23 

2S  < 

21 

15 

34 

IS 

Wheel  and  bucket 

4o 

Windlass 


Wimdtess 

do 

Chain  pomp 

do 

Airllfl 

Rope  and  bucket. 


Windlass 

Pitcher  pomp. . . 


Rope  and  bucket. 

WindlBBs :.. 

Chain  pump 

do 


Wiadius. 


cket 


Chain  pump 
Wheel  aadb 
Force  pump. . 
Wheel  and  bucket 

Chain  pump 

Rope  and  micket. 

Wtadlass 

Pitcher  pump 

WtidlMa, 

Wheel  and  bucket 

PftclMT  pump 

W  heel  and  bucket. 
do. 


.do. 


Remarlcs. 


100  yards  south  of  srswl  pit. 
Oryiaa 


Umised. 

Do. 

Oets  low  but  not  dry. 

Never  dry:  suvdstane 

Drv  in  summer. 

Otis  low  bat  not  dry. 

Good  supply. 

Unnnd. 

Nearly  dry  in  summer. 


Unoaed:  drr  in 
Stable  supply. 
Dry  insumaier. 
Do. 

Unused. 

Used  as  milk  cooler;  domestic  topply 

from  well  No.  80. 
Dry  in  summer. 
New  dry. 


Dry  in  summer. 


Nevwdrydar 


Do. 
Ttnipientare  4i*  P, 

ing  65  years. 
Temperature  60*  F.    Meetly  is 
stone. 


DrUled  wells  in  Meriden, 


Map 
No. 

Topo^phic 

pOSttiOB. 

Eleva- 
tion 

above 
sea 

level. 

r^tai 

depth. 

Depth 
to 

water 
May, 
191^. 

FWt. 
15 
20 

8 

15 

40 
30 
43 
40 

1 

Depth! 

to      Kind  of  rock, 
rock. 

1 

Yield. 

Remarks. 

3 

Slope 

1 
Ftft.  1     Fert. 
210            50  + 
210  ;         75 

170  '          42 

l«            72 

190            69 
200  1          72 
220            83 
330  '        12.S 
360  '         J24 

F^et. 

1 
1 

Sandstone.. 
do 

do 

Chlloru 

7 
8 

do 

Lowland 

Mr.    Utscher,  owner.  (See 
Dug  20  ff4f,  drifled  22i»t: 

12 

13 
14 

KdoU 

• 

do 

do 

do 

dry  evwy  suamfr  aatil 
drlllrt. 
Drilled  about  18K:  (lowed  »t 

do 

Slope 

first. 

15 
16 

do 

KnAl 

... 

do 

do 

20 

Slope 

45    1     an 

do 

*> 

do 

Pump  see  ealfons  difly.^  ^ 

3.    D.    Ber«en   Co.:  *flW 

•bout   1909;  too  hMd  for 

boiler  use;  used  for  sprin- 

Dug3olf«t;<lriBed40M. 
Dug  28  feet:  drilled  Mfeet. 

24 

28 

Lowland 

Slope.. 

150 
2«) 

300 

70 
80 

10 
29 



31 

Swale....               310 

do 
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Map 
No" 

'"^SST' 

Eleva- 
tion 
above 

sea 
level. 

Totoi 
depth. 

i>epth 
to 

wat«r 
May, 
1916. 

Depth 

to 
rock. 

Kind  of  rock. 

Yield. 

Remarks. 

34 

Slope . 

Feet. 
350 
345 
260 
125 

130 

170 

2B0 
250 
260 

800 
370 
330 

305 
300 
300 
80 
245 
290 
330 

330 
350 

Feet. 

79 

100+ 

150 

562 

152 

260-360 

120 

205 

1,000 

200 
220 
48 

60 

76 
128 

90 

93 

75 
102 

50 
70 

Feet. 
30 
30 
50 
lOi: 

7 

25 
54 
70 

30 
30 
20 

30 
30 
15 
20 
40 
27 
20 

22 
15 

Ftet, 

25 

5 

do 

OeMtmt 

per 
mlfmU. 

Dug  35  feet;  drilled  44  feet. 

37 

do 

do 

Lowland 

do 

SloDe  . 

38 

do 



40 

100  J: 

31 
6-10 

do 

International  Silver  Co.;  too 

41 
43 

do 

do 

hard  for  boiler  use;  stained 
silverware;  formerly  used 
for  sprinkling,  etc;  aban- 
doned. 
Thos.    F.    Lyons    BottHng 
Works;  water  struck  at  60 
feet:  rose  to  7  leet.    (So© 

Edwar?  iSher  Co.,  drilled 

46 
49 

do 

Ha 

do 

do 

1895;  5  wells  250-350  feet 
deep.    Factory  supply. 

Dug  83  feet;  drilled  effect. 

Dug  15  foet,  drilled  190  feet. 

52   do 

do 

Charles  Parker  Co.,  drilled 

5R 

Hilltop 

Ridge:. 

do 

1905;  too  hard  for  boiler 
use;  air  lift.    Factory  use. 
(See  analysis,  p.  52.) 

73 

20 
12 

40 
43 

do 

do 

12 

74 

Slope  .. 

Water  struck  at  40  feet;  rose 

75 
76 

io 

Saddle 

Slope 

do 

Lowland 

Slope 

do 

do 

Base  of  hill.... 
Ridge 

do 

do 

do 

4 

6 

to  20  feet. 
Qas  engine  and  wlndn^lL 

90 

do 

Good  supply. 
Windmill. 

94 

do 

96 

do 

100 

do 

Good  supply  of  water  struck 

TOI 

do 

at  92  feet. 

104 

do 

Barings  in  Meridcn. 


IJip,    Topoyraphlc 
No.  1      position. 

Elera- 
tlon 

above 
sea 

level. 

Tem- 
ture. 

Yield. 

Bedrock. 

Remarks. 

1 
4 

Slope 

Base  of  hill.... 

Swale 

Feet. 
180 
180 

250 

190 

180 

290 

250 

220 
85 

100 
80 

120 

290 

•P. 
49 

47 

49 
49* 

OaXlons 

minute. 
6 

1 

4 

6 

6 
5± 

13 

\± 
2 

5 
5 

3± 
3± 

Stfidstone 

Tran            

Private  drinking  water  supply. 
Dome,stic   .supply    of   several    adjacent 

33 

%        odd     d     d  d  d  d  d  d 

houses. 
Redrock  Spring:  bottled  and  sold  locally; 

39 

50 
54 

68 

69 
83 

86 
87 

SO 

do 

Base  of  hill.... 
do 

do 

do 

do 

Swale 

BaseofhiU.... 

Slope 

also  dairy  supply;  flow  noticeably  less 
in  dry  summers. 

Hillside  Sprinp;  bottled  and  sold  locally 
(See  analysis,  p.  52.) 

Unused. 

SuppUcs  flre-protection  tank  of  Edward 
Miller  Co. 

Live  Oak  Spring:  bottled  and  sold  lo- 
cally. 

Live  l:im  Pprinc 

Watering  trough  at  roadside. 

Supplies  a  pond. 

Domestic  water  supply. 

Pome<<tic  .supplv  for  several  houses. 

99 

do 

Domestic  supply,  raised  by  hydraulic 
ram. 
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ci 

B 

T.i 
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Tr-  :'— n  •  f  M: '  l~-£  I  i.  tL.  1  :.':"r"^  tb*  ^■-th-oTntral  part  of 
iL-r  crvu  *.^:rr  i-ic--^:.  -.  ^  i.>  =*rC'l— i  Ar^Jt  17'A»  by  three  families, 
t-Vj  t  ♦'k  --  ihrir  1  :  ^  :^"fr*e*  ti^e'T  in  tli^f  lo^Iar  i  :n  the  southern 
p  rt.-  :_  in  th^  Ll^h'in  ;  :r.  :!ir  n  nl.  in  1  n^xr  the  cwiier  of  the  town. 

Tr.^  irlniril  viili^?  >  jn  K  xk  FjH.  Trbi  :i  hai  a  population  of 
a">  *  t  -J.V*  in  l>ir..  M:  :  l^-nrl  1  i.  eiirer  ir.i  Biileyrille  are  conimimi- 
tl^  of  a'ry:  :i  1  •>  r»fi  '  >  -'  b-  TLe  rvniJimCer  of  the  popolatioii  re- 
fci  :es  r  .ainlr  r.^»r  0>?  H:".  in  i:.r?  n'-rthem  part  of  the  town,  and 
n^'if  M:  i'il'-n-r.  i  ri:Irri».i  :4  •.::■.  n,  ic  iLe  Mrith-^m  part. 

T:.e  area  of  ti^e  t«''^i:  L?  a'»'u:  S,'*--0  „*.n:>*  according  to  planim^er 
r  .^^r;n^rrient  on  t'.^  Mil-'irto-sTn  ani  G.iilfonl  topoemphic  maps.* 
Af//  t  -J.T'Xj  ar^  in  the  lo^iu  or  ii-carly  ore-chinl  of  the  total  area, 
i-  '-'/A^^l.  The  Ti^^-O'llan-is  art  ^^r^*'  lirirely  cootained  in  one  body 
ro. f  rir-ir  nphiF']-  in  th^  T.»^tera  part  of  the  t«»^vti.  however,  and  only 
fotir  or  five  arf*HS  of  h.ore  than  a  few  acres  each  are  situated  in  the 
cH'icni  two-thir^l-  of  ih*^  town.  A  larue  area  of  marsh  occupies  the 
v/Mth'^'^ntrf*!  fK^rtion  of  the  town,  yhtng  ihe  valley  of  Coeinchaug 

'  T.  f  ftr*%  '.*  ;f!T*n  »•  *  4'»*  ^t'*^  *^i!  p.  4.^*2  of  tb*  Connecli^Tit  State  Ree^ster  nd 
M^r'-Ai  f'/r  li#ir,,  nh.rh  i^'jjti^}  i»  eiclusive  of  tbe  water  surface. 
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River,  and  together  with  a  smaller  area  in  the  northeast  makes  a 
total  of  fully  400  acres  of  marsh  land. 

Higby  Mountain  reservoir  of  the  Middletown  city  water  supply  is 
in  the  northern  part  of  the  town,  and  Laurel  Brook  reservoir,  of  the 
same  system,  lies  mainly  within  the  eastern  border.  Blsfck  Pond 
(PL  V,  B)  on  the  west  border,  Beseck  Lake  in  the  west-central 
portion,  and  a  pow^er  pond  in  the  east  make,  together  with  the  two 
reservoirs,  a  total  water  surface  nearly  equal  to  that  of  the  marsh 
land. 

POPULATION    AND  INDUSTRIES. 

In  1744,  when  Middlefield  community  was  organized  as  a  parish, 
it  contained  about  50  families,  or  possibly  350  people.  At  this  time 
the  community  was  given  its  present  name,  signifying  that  it  was  a 
rural  portion  of  Middletown.  By  1815  the  population  had  increased 
only  to  about  450,  but  in  1866,  when  the  parish  was  incorporated  as  a 
separate  town,  its  population  was  more  than  double  this  number. 
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FiGUBK  8. — Curve  of  popalatioa  of  the  town  of  Middlefield,  Conn. 

Since  the  incorporation  of  the  town  its  population  has  fluctuated 
somewhat  with  the  activity  of  factories  within  its  borders,  but  it  has 
not  risen  above  the  figure  of  the  first  census  after  the  town  was 
formed.  The  diagram  (fig.  8)  shows  the  fluctuation  in  population, 
so  far  as  it  is  given  by  the  records  of  the  census,  taken  at  10-year 
intervals. 

The  available  water  power  was  early  utilized  by  gristmills  and 
other  mills,  and  the  manufacture  of  various  small  articles  was 
early  undertaken.  At  present  factories  near  Rock  Fall  and  Bailey- 
ville  produce  cording,  suspender  webbing,  and  cotton  cloth.  Other 
industries  in  these  settlements  are  the  manufacture  of  gun  sights, 
pistols,  and  novelties  made  of  ivory  and  bone. 

The  greater  part  of  the  town  is  devoted  to  agriculture.  Hay  and 
other  field  crops  are  raised  on  the  lower  lands,  and  orchard  fruits, 
especially  peaches,  are  extensively  grown  in  the  higher  areas.  A 
number  of  dairy  farms  have  also  been  established  within  recent 
years- 

Tlie  town  is  crossed  by  the  Air  Line  division  of  the  New  York, 
New  Haven  &  Haitford  Railroad,  which  gives  direct  outlet  south- 
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.1/.*  -:ir  n  ^    r"  .     L      '-    "^^  "*•  MiuolfciiriA^  '   ^mrr    -uai  tbe  naia 

■ki  ^.-  vj^w-s  ^ci^jloi^"  :r  Daere3*rB -imi^m^  Tim  mTK&  o£  TriaaEae 
-jji.  -ii-nra  ^n.-  r.'  :•  —  _  -  ^nr  rL^r-t^r  up*  gwitiy  e«2*rv&nL  as  is 
1.  "T-^   n    i^  X.    :.'  >««xiit4  ^  fndOR  JHkam  G-H  on  Piste  HI 

^ffieer  ^  -w^   -i^r^v^v*:.  >nx  in  :faB  aad  of  cfae 

•ifer  ?-  1  ^n:tJ  ziia  c  Ji  die 

r':irt*  771  T'l.i  -in  .^^.  ne  r^Tiiir  lie  Tr:c*5ran)j!?t  r.-^k  ;iIoii^  moet  of 
'lie  -r-:^ren  ^-ri-r  'f  the  j^-^ttu  it  rie  bnse  ^f  K^br  and  Beseck 
3n.iinr.uii-.  T7:.-  i*ir  i^i;*:--r*?ii:Ji:r  Jiijiinca:ii  rnige  is  formed  by 
tie  '*^4^i^'*  cr:iz  ?,i<^t!£.  74i£  t::.s  :ru  dIpB  Cftstvmnl  hrnf th  the 
*  P  y^'T^*  r*  ^a^'L-T-ict^^  V:..:i  y-r-ns  tie  TrrmBBKt  rock  throng 
V.I*  •^nml  ;?;ir^  -f  "f:e  "^tt*  ZjtfCT'iri  t:i^s  ^aiaii^tofie  b  succeeded 
jn  r:n.  ^^  &  ''mn.:  if  m-?  r  vk  -if  the  •^P^a^Erior'^  or  vpper  dieet, 
Tr>.  I'h  Ivi   ir«  La:n  ^  rie  ^'nt:ie«aieri  7«rt  of  the  tl>wTi  hr  Ae  upper 


FLl-%  :{  'bjir  T^i7*^j  f  r.igincfM.'Tg  Sivcr  cfair  upper  trap  iheet  is  so 
fir  Vi'  TT  rie  5;irriiTi  rLic  jr  rrrcabiT  wxxzid  be  penKnted  only 
bj  w*.Ls  m.  r?  rian  I. '<»'  S-^fr  ieep.  Tju  ^ru-IHsj  of  ^^likiBg  trap 
r>  k_  ^-'i:.^  is  ^.ri^  a:i.:  iir  I  ro  irrZ.  la  wetZs  SBik  in  die  region 
'^i  -t  '.  f  *_  -Lc"— t'^  1  '^  — ^ '  *r  j5  li^*^ rv  f  'f^  r?!iicc**-  "111*?  **  P<Trsterior  "  tiap 
J*--.^*-.  '.  TT^^r.  :xx*^i:ic^>  rin'I^^cLtJS  pt^rti*  ns  of  3I:i<IIefie]d  Center 
a-v;  R*j-  k  FlU  izi  lie  incer^iiLzir^^-i-^  la  w^  ^11  *&ksB  thickly  settled 
Ut'I*  rr.  -h*:^  r'-irtl  i-^t  :o  r>e  s»  *i~^  TTels  rfj^t  are  drilled  within 
t;.-  ir-a.  x7i:l  :5  -I:  ^i  ->&  T^'.<  HI  is  zntierlAin  by  the  *^Pos- 
•A^'or"  Mn;.,  -»^7^  tl-rr^frre  r?*  h  rl-^  trip  ImriediateJy  beneath  the 
;r^':^.  -!  v- ->.^  Tc^ls  tnp  sl^t  is  1>:  to  loO  feet  thi.t  but  it  is 
f,-',v4  >  rLu  -y  irlliz:^  tlr  ."^  :t  Ircc  th5»  "Posterior"  sandstone^ 
f*  '  ■  i>ri'*  «.  7;  1-^  of  w'tter  can  c^  i-fve^.^peti.  The  lands  imder- 
hiTi  'T  'K**  "  Prr^ti^n-'^r "  mr  an*  for  the  cost  part  lower  than  the 
Af-pt  of  ^  Pi^.Mi^^nor  **  ^;in«i^one  t*^  tlie  ^^st.  It  seems  possible,  there- 
^/^ '  f',^*  iirt^!;ir.  f!o^s  cm  re  o'  tair.el  froir.  this  sanlstone  beneath 
fh^  '//f  f-nir^r  l^r^T  of  trap  ro^k  at  s«-^sae  places  in  the  trap  area. 

K/<^/'f/t,  alor.t'  it-i  we^^f-rn  lK>nJer  the  area  of  '•Posterior"  sani 
•ff/yfr^.  v^<^t  of  t}>*5  ** Posterior"  trap  sheet  is  underlain  at  depths  of 
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£00  to  more  than  1,000  feet  by  the  "  Main ''  tcap  sheet.  There  is 
therefore  little  liabilitj  that  trap  will  be  encountered  in  wells  drilled 
near  Coe  Hill  and  near  the  outlet  of  Beseck  Lake. 

Stratified  glacial  drift  fills  the  valley  of  Coginchaug  River  and  the 
adjacent  lower  lands,  but  the  greater  part  of  the  town  is  covered 
by  deposits  of  till.  Over  the  slopes  in  the  southeast  the  material 
seems  to  be  fairly  thick,  and  throughout  the  central  portion  it 
forms  several  drumlin  hills.  Over  Higby  and  Beseck  mountains 
the  till  is  thin,  however,  and  the  trap  rock  is  exposed  on  their  east- 
em  slopes,  probably  at  many  points  in  addition  to  those  indicated  on 
Plate  II,  as  well  as  in  the  cliffs  that  form  the  western  fronts  of  these 
ridges. 

SUSFACE  FEATUBES. 

Middlefield  is  divided  topographically  into  three  fairly  distinct 
belts  that  trend  northward.  Almig  the  western  side  Higby  and 
Beseck  mountains  constitute  a  prominent  ridge  whose  crest  attains 
an  elevation  of  about  925  feet  on  the  northwest  border  of  the  town. 
Westward  the  ridge  drops  abruptly  to  rolling  land  along  the  edge 
of  the  town.  Eastward  the  slope  is  less  abrupt,  though  steep,  to  a 
narrow  lowland  in  part  occupied  by  Beseck  Lake  and  Higby  Moun- 
tain reservoir.  East  of  this  lowland  a  series  of  narrow,  elongated 
hills  constitutes  an  area  that  slopes  in  the  main  eastward  to  the  val- 
ley of  Coginchaug  River.  The  lowest  point  in  the  town,  where  this 
river  crosses  the  northeastern  boundary,  lies  at  an  elevation  of  about 
80  feet. 

The  eastern  portion  of  the  town  constitutes  a  gently  rolling  surface 
that  rises  less  than  200  feet  above  the  river. 

STREAMS. 

Coginchaug  River  drains  practically  all  the  town  except  about  2 
sqtiare  miles  in  the  northwestern  part,  which  is  tributary  to  Higby 
Mountain  reservoir.  The  Coginchaug  has  its  headwaters  in  Dur- 
ham and  Guilford  towns,  several  miles  south  of  the  Middlefield 
boundary.  For  fully  half  its  course  through  Middlefield  it  is  a 
sluggish  stream,  flowing  through  marsh  land  half  a  mile  wide.  The 
open  valley  ends  near  Middlefield  Center,  however,  and  thence 
eastward  the  stream  has  a  steeper  gradient.  The  drainage  of  the 
west  and  southwest  portions  of  the  town  is  received  by  Beseck  Lake, 
which  discharges  directly  eastward  to  the  Coginchaug.  In  the 
southeast  a  portion  of  the  drainage  is  received  by  Laurel  Brook 
reservoir.  This  reservoir  overflows  northward  through  Laurel  Brook, 
which  joins  the  Coginchaug  half  a  mile  below  the  Middlefield 
town  line.  The  drainage  basin  of  Coginchaug  River  above  the  north- 
east border  of  Middlefield  comprises  about  33  square  miles.     The 
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o^,--.-tr-  trii  -I'T-.lj  ihcr^iri.  A  sni:!  n:'',  &  p-Ti^r  ciiiL  mod 
c':*rr  -r.-i.l!  fA.:*^:r:e^  '■'cT*  ^til-  2:?*i'  liiLei  zieir  E».k  Fill  itd  near 
B^!;-'—..,]-.     A   *-  *v,T.  fi'-  rj.  •^:r-rtT^:':t*i  -«ir  rbe  suse  phce  in 

A  -v.ri:r^  -Jini  ^xi  \  -11;  j.'*  -:t  l-4r  a:  tie  o-^l«  of  Beseck  Lake 
Lv  th.-^r^  ix.*^re-t^i  iii  z:,i:L.Zi:viiii^  aIzt^  tie  icT*r  Coginduiigv 
ar. ;  t:.^  d^r^  wa.-  in  lxt.-r  T^^i^^s  iLrr-riari  in  htlztit.  The  origin*! 
y^:.!  Li^  t:---:  i^MZi  gr^zZ.j  iL:r=-A-ed  in  -izc-  m-i  still  fumiihes  an 
h:,lA)r*^T.i  -  iiplj  cf  i?-iter  f  ^r  f-CT-er  cevel: p cient  dnring  the  lowest 
ktji'^f^.  of  0^*i:.':ha:ig  Kirer.  Tbe  draLL^;?e  area  tributary  to  the 
lake  U  about  1,4^>j  afires.  of  v-Ll-th  ti.e  like  covers  aboot  S5  acres. 

GfiOrXD-WATEK  SCTHXES- 

Wai4er  in  $trcU'€fed  drijL — So  far  as  was  learned  by  the  writer, 
fill  tr.^  re^i'lfnt*  in  Mi  J'ileneld  obtain  tLeir  water  sapplies  from  in- 

divirj-.al  w*-l!s  cr  f^prings. 

In  Mid'llefi^M  only  the  lowland  along  the  Talley  of  Coginchaog 
Kivr^r  i.*^  cov*rn^l  by  stratified  drift,  and  as  the  larger  part  of  this 
arfa  \h  rnarsh  land,  few  wells  hare  been  sunk  in  it.  In  the  six  weEs 
ending  in  fctratified  drift  that  were  examined  by  the  writer  in  May, 
11M5,  the  average  depth  to  water  was  12  feet,  the  extreme  depths 
f^ing  7  and  21  feet.  (See  fig.  3,  p.  IC).  The  deepest  well  is  said 
to  fail  in  snnimfr.  but  the  others  yield  perennial  supplies.  An 
ar:aly-,i.s  of  water  from  one  of  the  shallowe>t  drift  wells  (No.  11), 
given  in  the  table  on  page  59,  shows  this  water  to  be  comparatiTely 
lov/  in  total  mineral  content,  calcium  and  bicarbonate  being  the  chief 
ron-titnents. 

T]ii*  u\(rr>t  pronii.sing  part  of  the  town  for  the  development  of 
larg^'  rji)jintiti**s  of  ground  water  is  probably  in  the  marshy  valley 
of  Cogincliafig  Itivcr,  for  sand}'  layers  that  would  yield  good  sup- 
pi  i<;-,  to  shallow  drilled  well^.  properly  screened,  probably  are 
pHrent  beneath  the  surficial  layers  of  soil  and  silt. 
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Water  in  till. — The  greater  part  of  Middlefield  is  covered  witK 
lacial  till,  and  most  of  the  domestic  water  supplies  are  obtained 
•om  wells  dug  in  these  unstratified  deposits.  The  average  depth 
►  water,  in  ilay,  1915,  in  the  27  wells  in  till  that  were  measured, 
as  14,3  feet.  (See  fig.  3,  p.  16.)  The  average  depth  to  water  in 
ells  in  till  on  hillsides  and  in  lotvlands  was  only  slightly  greater 
lan  the  average  depth  in  the  six  wells  in  drift  that  were  observed, 
Lit  in  several  wells  in  till  on  the  tops  of  hills  and  knolls  the  average 
epth  to  water  was  nearly  21  feet. 

The  analyses  of  water  from  two  wells  in  till  (Nos.  6  and  26,  p.  59) 
iiow  larger  mineral  contents  than  the  water  from  the  well  in  strati- 
ed  drift  (No.  11),  and  it  is  probably  true  that  the  waters  in  the 
ill  as  a  rule  contain  more  mineral  matter  than  the  waters  in  the 
tratified  drift.  This  condition  is  indicated  by  the  average  mineral 
ontents  in  all  the  waters  of  wells  in  till  and  drift  that  were 
nalyzed.  (See  table  of  analyses,  p.  59.)  The  water  of  well  6  con- 
ains  rather  large  amounts  of  chloride  and  nitrate,  and  it  is  possible 
hat  a  portion  of  these  substances  is  due  to  contamination  by  the 
wastes  from  the  adjacent  house.  Well  26  is  dug  beside  a  house 
md  is  situated  so  that  it  may  receive  polluted  water  both  from  the 
ritchen  and  from  the  adjacent  barnyard.  Serious  contamination 
)f  this  sort  appears  to  be  shown  by  the  large  amounts  of  chloride 
md  nitrate  that  were  found  in  the  water.  This  water  also  is 
noticeably  hard,  as  it  contains  relatively  large  amounts  of  calcium 
ind  bicarbonate. 

Water  in  sandstone  (md  trap. — Five  drilled  wells  were  noted  in 
the  town  in  localities  where  the  glacial  till  is  too  thin  to  furnish  a 
reliable  water  supply.  Two  of  these  wells  penetrate  the  "  Pos- 
terior "  trap  sheet,  their  total  depths  being  60  and  106  feet,  and  they 
obtain  supplies  of  soft  water  sufficient  for  domestic  needs.  The 
other  three  wells  are  drilled  in  sandstone,  to  total  depths  of  65,  125, 
and  150  feet.  These  wells  also  yield  sufficient  water  for  domestic 
use,  though  the  capacity  of  each  is  probably  less  than  5  gallons  a 
minute. 

Springs. — ^Three  springs  (Nos.  4,  15,  and  16)  were  noted  in  the 
town.  All  have  slight  flow,  however,  and  are  little  used.  Other 
small  springs  probably  issue  on  the  higher  slopes  of  Beseck  and 
Higby  mountains,  but  no  q)rings  were  reported  to  be  used  for 
domestic  supply. 

RECORDS   OP   WELLS  AND   SPRINGS. 

The  following  lists  contain  data  concerning  certain  wells  and 
springs  whose  locations  are  indicated  on  Plate  II.  They  are  be- 
lieved to  be  representative  of  the  ground-water  conditions  through- 
out the  town. 
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ANALYSES  OF  OBOUNO  WATBB. 

The  following  table  contains  three  analyses  of  ground  water  in  the 
own  of  Middlefield.    The  analyses  are  discussed  on  pages  19-21. 

yhemical  oompoHHon  and  ciasHflmikm  of  wcter  frtnn  4%t§  wetts  in  MiMlefl^U^ 
r  Parts  por  mlllioii.    Samples  collected  Hay,  1915 ;  8.  C.  DloBmore,  aaalyst 


W«I] 
ending  In 
atnrttnwd 

drift. 


Wells  f^Mng  in 
tfllT^ 


3iUcA<SiCH).« 

frnn(Fe) 

C%lciiim(CA) 

lfacDesiam(Mg). 


Bodium  and  noussiom  (Na+  K>».. . . 

Ofertmnate  radicle  (COi) 

Biou-bonAte  radicle  (HCOO. 

Mpliftt«radlde(S04) 

Cailoride  radicle  (CI) 

Nitrate  radicle  (NO,) 

Total  dissolved  soUds  at  180'  C 

Total  hardness  as  CaCOs^ 

Probable  scale-forming  ingredients  » . 

Probability  of corrodon be 

Quality  for  boder  use 

<^CBLical  character.. 


18 
Trace. 
20 
6.6 
.0 
.0 
48 
M) 
7.0 
W 
101 
73 
86 

Ca^CO» 


16 
Trace. 
U 
8.9 
16 

63 
34 
18 

28 
192 
99 

no 

Ca-CO, 


19 
Trace. 
118 
ST 
51 

97 

49 

103 

S53 

769 

447 

430 

C 

Poor. 

Ca-NO| 


«  Numbers  at  beads  of  columns  correspond  to  those  on  map  (PI.  II,  in  pocket)  and  in  table  (p.  68.) 

^CuBnoted. 

<  C»Coczo6i¥e;  (7)-oon9Bioii  doubtful. 

irTPBTiKTOWN. 

t 
HISTORICAL.  SKETCH. 

Middletown  ooeupies  the  central  and  southeastern  portions  of  the 
area  treated  in  this  report. 

The  first  white  settlers  established  their  homes  in  1650  in  or  near 
the  area  at  present  occupied  by  the  city  of  Middletown,  which  stands 
on  the  site  of  an  Indian  village,  Mattabesset  or  Mattabesec,  on  slopes 
overlooking  Connecticut  River.  The  naine  Mattabesset  is  the  cor- 
ruption of  a  phrase  signifying  '^  at  the  mouth  of  a  large  brook«''  The 
t^ommunity  was  organized  in  the  year  following  its  settlement  and 
was  known  as  Mattabesset  until  1653,  when  the  present  name  was 
adopted,  from  the  position  of  the  settlement  midway  between  the 
upper  river  towns  and  Saybrook,  at  the  mouth  of  the  Connecticut. 

Since  the  first  settlement  the  populatitm  has  been  concentrated  in 
the  city  of  Middletown,  but  small  communities  have  also  been  built 
up' at  Westfield,  Newfield,  and  Highland,  in  the  western  part  of  the 
town,  and  in  the  vicinity  of  Maromas  railroad  station,  in  the  eastern 
part 

The  town  originally  included  the  area  that  now  comprises  Chat- 
ham and  Portland,  east  of  Connecticut  River,  and  also  Cromwell, 
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V  :  .  -£'  :.  ii :  I  zorric  :f  ^.rV^i^    T!»  j.nA.'t  area  of  tfee  town, 

1*  *  -•  t  «-  '  •  t'T^^  *!'*i:r:  z^  t-  z-.^—*Hi^  ^izscassT^B^efst  on  the 
3£  :  - -r^  G:  :f:rl  liLtitT-i-- t.c«srkzliTr:-irs.»  ArehtrnJT 
lirr*  T  trt  -:  f  il»*  t.:-»vT^ — 2-'4  z«!r  -kei — is  woodeiL  tbc  biub  wooded 
ZTc-^  -'--^  —  —  >  -.:'-:l»t:L^-  i'  t1  -'^  :c  Plitr  TV  in  pocket  i.  As 
:r.  -*:--r  Tin-  :5  -1-*^  ^ti"*.  -t\^\viZ-  iZ  tl*  trees  cf  the  origmil 
f'r=-^  L*"-*  te^fi  Kr.z.  xz-i  tl*  ^x*!-?  r»:T  cccast  *^^rf*=^  enftirelT  of 
HL-iZ  rr^i*s  'f  !i:*^r  rr:^r-JL  A':ort  iT>  scpbb.  or  2  per  eat  oi  the 
ar  t-  c-Lf  '•*  :ri."^i  i^  niri-.  Til-  ar*^  ^^m-i^ts  largely  of  land 
a:;k:ie-t  ::  iltrt-t'*??-^^  Ei-^r.  i'-tzlj  tbe  r>:vrtjjea=t  bntkr  of  the 
t-^T-  :  *i  -t  t- -^T*  irr  t>:  r-.tT^lij  «r»a5  of  ?•:«£=:  ierab>  extent  near  ibt 
ssnrlttm  l-:ri^r  of  :*  r  riTj  lt  i  rr.  :}:■*  sr-rtier-  and  snrrtheastern  por- 
iZ'.TJi  of  t?.-?  t-r::-  T'*  ^-c-^t-rTn  ruf  :f  CrcaecrlcTit  River,  wfakh  is 
in-:!"!--!  wir}.:-  tl*  tr-^n.  >  TKin^-e^i  it^  great.?^  water  body  and 
coT^r?  iVit  ^-V  ».rr?s.  SrT»ri!  rccis  anl  leiaei  loiis  corer  a  totil 
Liri  as  grrat.  ^jt  c*  !t  a'r-orit  ir> 

In  l^S  the  entire  town  of  M: :  Z<ti>wTi  coctained  only  52  funOks, 
and  fi-.r  th-?  next  few  -ie^a-:-^  the  growth  in  popolation  was  slow. 
An  a  null  d-e<:re-.ise  V-^-Yi  \\sc^  in  sosije  yeais,  for  the  coantry  is 
roc^rb.  markets  are  di=tAr:t,  anl  the  heavily  timbered  &rm  lands 
offerel  little  inoi-^ement  to  iirisiiffTati«>n-  Dnrinir  the  half  oaitmy 
prer-^Iir.2'  the  Ameiioan  Kev..!:;ti..iu  however,  the  town  increased 
nctablv  in  papulation  and  in  pr»:-^-eritT.  owin^  chiefly  to  the  develop- 
ment of  trade  with  the  West  In  lies,  where  cotton  cloth  and  other 
finl-heJ  produ.ns  were  exchanged  for  ninu  molafBrs,  and  tropical 
goo^ls. 

The  development  of  rndustries  and  the  locatioii  of  institotiims 
near  the  ori^nal  settlen>ent  have  caused  the  population  of  the  town 
to  remain  concentrated  near  this  place  The  city  was  incorporated 
in  17S4  an*!,  as  is  shown  in  figure  9.  more  than  half  the  total  popu- 
lation of  the  town  is  within  the  corporate  limits.  A  considerably 
greater  p-^r^ntaire  of  the  total  population  than  is  indicated  by  the 
diagrams  is  locate*!  within  2  miles  of  the  city  halL  for  there  are 
built-up  di.nriris  to  the  south  and  southeast,  beyond  the  city  limits. 

At  the  time  of  the  Revolution  the  city  of  Middl^own  had  become 
an  imf>ortant  fehiphuiMinflr  and  commercial  center,  and  manufactur- 
in^r  wa.s  ako  Ije^^-oming  important.  The  first  steam-drivm  factory  in 
the  State  wa.s  built  in  1S12  by  the  Middletown  Woolen  Manufactur- 
ing Co.*    Tlie  industrial  activity  of  the  city  continoed  to  increase 

^Tt.f  n"^  l«  z'.rfn  at  27^7  acres  on  p.  433  of  tbe  Comieedcat  State  BtflMa  tad 
UaC'ial  tor  \u\r,. 

*  Eiuryclopcusdla  Britanniau  11th  e«L,  subject  Coimectlciit. 
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iintil,  in  the  middle  of 
:he     nineteenth    cen- 
turj',  it  was  one  of  the 
principal  cities  in  the 
State.     The  develop- 
ment of  the  rival  cities 
>f  Xew  Haven,  Hart- 
ford, and  Bridgeport 
into  railroad  centers, 
as    well   as   seaports, 
gave  them  a  great  ad- 
vantage over  Middle- 
town,  and  beginning 
about   1850  this  city 
declined  in  commercial 
activity    for    several 
decades.    Within   re- 
cent  years,  however, 
Middletownhas  shown 
renewed  activity  as  a 
manufacturing  center. 
The  principal  indus- 
tries   at    present    in- 
clude the  manufacture 
of  pumps  and  other 
hydraulic  machinery, 
hardware,      automo- 
biles, typewriters,  cut- 
lery, and  other  small 
articles,  and  wooden, 
cotton,    rubber,    silk, 
and  web  goods.  Agri- 
culture and  dairying 
are    carried    on 
throughout  the  lower 
lands  of  the  town. 
Brickmaking  is  an  ex- 
tensive    industry     at 
Newfield  and  near 
Westfield,    and    feld- 
spar    and     building 
stone  have  been  pro- 
duced in  great  amounts 
from   pegmatite   and 
granite  gneiss  in  the 
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atones,  appear  in  sucoessiYe  north-south  bands,  as  one  proceeds  east- 
«v'ard  from  the  west  edge  of  the  town.  This  succession  of  beds  is 
>liown  in  the  middle  portion  of  istructure  section  E-F,  Plate  III. 

The  central  portion  of  the  town  is  underlain  by  the  upper  sand- 
stone, beneath  which  the  three  trap  sheets  presumably  have  their 
usual  relative  positions.  In  the  vicinity  of  Staddle  Hill  the  upper 
surface  of  the  "  Posterior  "  trap  sheet  is  probably  about  500  feet  be- 
loTv  the  surface,  and  at  other  points  nearer  the  eastern  border  of  the 
zone  of  "Posterior''  trap,  this  rock  is  of  course  nearer  to  the 
surface. 

The  Triassic  rocks  dip  eastward  at  an  angle  that  decreases  from 
about  15^  to  about  10°  from  the  horizontal.  This  eastward  dip  prob- 
ably carries  the  "  Posterior "  trap  sheet  to  a  depth  of  1,500  feet  or 
nnore  below  the  city  of  Middletown,  provided  this  upper  trap  sheet, 
the  thinnest  of  the  three  trap  sheets,  persists  as  far  eastwai'd  as  the 
city. 

The  central  area  of  upper  sandstone  is  bounded  on  the  east  by  the 
great  fault  zone  that  forms  the  eastern  border  of  the  central  lowland 
of  the  State.  The  ancient  crystalline  rocks  east  of  the  fault  have 
been  uplifted  with  respect  to  the  Triassic  rocks.  No  definite  contact 
of  rocks  of  the  two  classes  has  been  found  at  any  point  along  the 
fault  zone  in  Middletown,  but  the  existence  of  faulting  is  shown  by 
the  presence  of  crushed,  laminated  phases  of  the  sandstone  in  the 
transition  zone  from  unaltered  sandstone  to  the  granite  gneiss  and 
I>egmatites. 

The  belt  of  lowland  nearly  a  mile  wide  that  extends  from  the  city 
of  Middletown  nearly  to  Mattabesset  Eiver  is  covered  by  stratified 
drift.  Narrower  areas  of  drift  also  extend  up  the  valleys  of  Sawmill 
and  West  Swamp  brooks,  and  the  lowlands  along  Coginchaug  River 
and  along  the  main  branches  of  Sumner  Brook  likewise  contain  de- 
posits of  stratified  drift.  In  the  lands  along  the  lower  portion  of 
Mattabesset  River  this  drift  seems,  from  the  records  of  wells,  to  be 
in  some  places  more  than  50  feet  in  thickness.  It  contains  extensive 
beds  of  clay  that  have  long  been  used  for  brickmaking.  Over  parts 
of  the  lowland  the  drift  is  very  thin,  however,  and  the  underlying 
bedrock  of  sandstone  or  of  trap  crops  out  at  a  number  of  places,  as 
is  indicated  on  Plate  II  (in  pocket). 

The  greater  part  of  the  town  is  overlain  by  deposits  of  till,  though 
on  the  higher  lands  the  till  is  only  a  few  feet  thick  and  the  under- 
lying rocks  are  exposed  in  many  spots.  In  L#anientation  and  Higby 
mountains  the  lava  rock  of  the  main  trap  sheet  that  forms  these  ridges 
is  well  exposed  in  their  cliffs.  On  their  eastern  slopes  the  trap  is 
also  exposed  over  considerable  areas  beneath  the  very  thin  covering 
of  till.  On  these  slopes  the  trap  is  doubtless  exposed  in  many  places 
a  few  yards  in  extent  that  can  not  well  be  shown  on  a  map  of  the 
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ir.  , ,.-  '.  T^  1_-  1.  _r',:r*l--^  z^a:*^.  :»*^^  ':«  i-^  '■**!  •:-  the  noftk 

..-^  t  1.1-rx^  rt^^iru::  ji  i_-^  ^:  irLi^-i^^  t-i  i^^^i  \j  lie  irfCorponDn 

T'.>:  T»  •-~^-r-4.-ot'Ti  ^.r'l.^  -if  lilt  i-"*^  ir  c*r!iz-?!fi  br  a  TUfgA, 
1-  ,-  i_*^-L  t_-*:  f  ,n-3  Ttn  >f  i.ie  -ca^^^  r,  z"  .u**!  of  the  Stitt 
V/.t„.r.  il^  -  T-:i  £*-tr  H.^  kzri  i.zjc-n.^  M->iz.tA::i  *r«  the  Kigjiesfe 
p*^,.r-*-r  --.f  *.!-'  L_rlli.-L  i-i  i->r^  r*^7«it.t:Te  t-f-n&r^s  are  culr  ^ 
i.-. :  •^•-Tl-  f^*:t.  >>Ar  rr  Y-^^em  l*:r>r  that  i:}^^  icciTides  portioDS 
of  LAr-'--- ^t:.  "  i:i  i  H^  t  n  ir_::air-5.  tie  rlibast  pwmt  in  the  town 
f^.-iz  -:r-  t  ,-r  :r>t  cf  K^  7  31  ^r.^i.:zi.  ac  ai:  c>Ta.::.DQ  of  mboct  923 
t^K^^  B-t^  ev^r.  tie  :t.:.  L:_-1  xrvif  1=.  tie  cast  and  in  the  wesi  tbe 
fe..rfi  >:  L^  r  l.r^  cr  L.I7.  ini  tie  dr*:r.age  is  dcTiek^wd  akng^mr- 

Tl"::r>  i-  a  '^i  >  arta  cf  I  "^liiil  in  tie  northern  portion  of  the 
t</-r:i-  :i*  tl^  Ti  ir.:tT  of  Mi:Ti':e-^T<  E:T.?r  and  akng  its  tnbouiy, 
.^4  -^  r.,,11  Kr^>  t.  >'-^r  rle  ■  >y  of  MM  Irtown  there  are  also  lowlands 
to  tLe  we^  **'-^  C^cincLai^  Biv^r  ani  to  the  soGtheast  along  the 
I.,  si*  r.rar.  h^  of  S  :i:.i:^r  Ere*  k.  East  of  the  city,  along  the  Coo- 
r.<r  O  A.  tie  i'.or->^  •  or^e  •i'-^i;  r-ih-^r  irr^ptly  to  the  river,  but  there 
i^  a  ri;ir70w  lo'srland  eiteniing  westward  from  Maromas  railrotd 
ht^tlon  and  a  meadow  a  quarter  of  a  mile  wide  at  the  month  of  Hub- 
bard Brook. 

STSEAMS. 

Conne^ti'TTjt  Biver.  the  master  stream  of  the  region,  borders  the 

e^-t^rn  %ide  of  Mi'i'^Ietown  for  9  n/iles.  In  this  portion  of  its  course 
th'r  Htrtram  ha-  a  width  of  one-eighih  to  tliree-eighths  of  a  mile  and  t 
ilcjft]t  of  channel  siifH-^  ient  for  s-niall  seagoing  ressels.  The  limit  to 
tJie  drnft  of  Aii\rh  that  tmver-e  the  river  is  chiefly  determined  by  t 
f/ar  at  its  inonth.  30  miles  below  Middletown  citr.  The  influence  of 
tJje  fide  Is  felt  in  tlie  river  for  a  number  of  miles  above  Middletown. 
Tlie  drainage  from  the  different  parts  of  Middletown  flows  in 
fairly  dire^-t  lin^s  to  the  Connecticut-  Mattabesset  River,  which 
form-,  the  northern  b<^>rder  of  the  town,  receives  several  northward- 
flowing  brooks  that  drain  the  northern  and  western  lands.  Sawmill 
Brook,  the  prin^  ij^al  one.  heads  near  the  western  boundary  of  the 
t/iwn.     Karly  in  May.  1915,  it  was  carrying  nearly  2  second-feet 
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of  water  in  its  lower  course,  but  its  normal  summer  flow  probably  is 
less  than  half  that  amount.  A  considerable  part  of  its  flow  also  sinks 
in  the  lowland  near  Mattabesset  Biver  before  uniting  with  that 
stream. 

The  flow  of  Fall  Brook,  which  joins  Sawmill  Brook  near  Westfield, 
is  in  large  part  stored  in  Higby  Mountain  reservoir.  At  the  falls  of 
the  brook,  where  it  cascades  across  the  main  trap  sheet  near  West- 
field,  it  had,  in  May,  1915,  a  flow  of  about  0.5  second- foot,  but  nearly 
all  this  water  was  absorbed  by  the  gravel  of  the  lowland  in  the  half 
mile  between  the  falls  and  Sawmill  Brook. 

The  slopes  between  Westfield  and  Newfield  are  drained  by  West 
Swamp  Brook,  which  joins  the  Mattabesset  a  mile  below  Westfield 
station,  and  by  a  brook  that  enters  the  main  stream  one-quarter  of  a 
mile  above  the  station.  Neither  of  these  streams  normally  carries 
more  than  0.2  or  0.3  second-foot  of  water. 

Coginchaug  Eiver,  which  flows  from  the  southwest  through  Mid- 
dlefield,  is  ponded  both  in  Middletown  and  in  Middlefield,  and  its 
daily  flow  is  greatly  affected  by  the  storage  or  release  of  water  at  the 
mill  ponds.  On  May  5,  1915,  the  discharge  of  the  Coginchaug  1 
mile  above  its  junction  with  the  Mattabesset  was  52  second-feet,  but 
its  average  flow  during  the  six  months  of  low  water  has  been  given 
as  about  18  second-feet.^ 

The  Coginchaug  unites  with  the  Mattabesset  in  the  marsh  lands 
half  a  mile  from  Connecticut  River.  The  current  of  the  Mattabesset 
apparently  is  so  checked  by  its  entrance  into  the  larger,  more  slug- 
gish stream  that  it  deposits  a  considerable  portion  of  the  sediment 
carried  during  freshets.  WUlow  Island  seems  to  have  been  thus 
built  up  in  the  Connecticut  opposite  the  mouth  of  the  Mattabesset. 

Sumner  Brook  drains  the  southern  portion  of  Middletown 
and  enters  Connecticut  River  at  the  eastern  border  of  the  city. 
Its  western  branch,  sometimes  calle'd  Panieachea  Brook,  drains  only 
slopes  that  are  within  the  town,  but  the  eastern  branch,  early  known 
as  Sanseer  Brook,  rises  on  the  border  between  Durham  and  Haddam, 
2  miles  south  of  the  Middletown  boundary.  Measurements  of  the 
west  and  east  branches  short  distances  above  their  junction  three- 
quarters  of  a  mile  from  the  Connecticut,  on  May  5,  1915,  showed 
discharges  respectively  of  20  and  7  second-feet.  Both  streams  are 
used  for  power  at  storage  dams  short  distances  above  their  junction, 
and  these  measurements  may  represent  the  approximate  amounts 
of  water  that  are  normally  used  during  factory  hours.  Storage  dams 
at  Dooley  Pond,  on  the  upper  course  of  the  west  branch,  and  at  a 

>  Report  on  the  inyeetU^ition  .of  the  poUatlon  of  stneuiiii^  p.  46,  Oonnectlciit  State 
Board  of  Health,  Hartford,  1015. 
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If  ^«*,-*r.i-ff«t.-  TSe  cccire  draina^  area  of  Snnmer 
Brwk  :<  i  x^-C  li.*  5»:-iAre  =^Ijesw  so  is  meaii  smnmer  sappbr  to  the 
storxre  ~^i-"  -^  aI-  ■-j:  :t-  rnz*r!i*=  i?  pr^dsablr  5  <Mr  6  seocHid-feet 

T^^  r^ri^A::*:  irvri  in  ijji?  e:fc:?€er^  part  of  the  town  is  dnined 
cii^">  bj  ro>  iC5  li.ir  iv  ^^^r^ir^l  to  the  Connecticut,  Hubbard 
Br\vk  ar-i  !•:■«:  -^r  ^"Tv-im  ilir  .:r>-^e5  the  southeast  border  of  the 
tow-  ire  t*>f  'A-:re*>t  :f  .^  »e<e  rr>  ksw  b-t  each  carried  only  tboot 
thrw-^*  :-irter>  -. f  a  ^^^^^  "•:  f  •€  earlj  in  Mar,  1915. 

Tb^*  r:«x**  ^-e^  r*:rt:»  c  :f  tie  Li^rtLlir-l  t  drained  by  tiro  smill 
br\x*i5^  T»!:ive  >t?:i  l^ i^»rs  hi^-e  r*?^-  tAn^med  to  furnish  a  wito 
5^:pr'v  f.r  tie  Sc^re  Htsi  Itjl  At  S*:^ti  Famks. 

^'Ar*  \\  H-  vTc  .\ — ti  Iv^"*^  tie  .'icy  -^f  Miiiletown  constructed  Lamd 
Ervx4:  iv>ervo:r  f  r  a  "  ..--  -pjil  -arn:  r  s:.rp!y.  This  reserroir  his  a 
n^AU  viepth  of  1  fe^:  ar  1  a  oiir^.ty  of  eeOjXWOOO  gallons.  Its 
water>htNl  b.A>  an  arva  of  I.  •'  ^;  :  m?  zJIe^  I'n':*  acnes).  The  growth 
and  uu*r\ A>*M  ne^'>  of  iL-e  -.Lrr  r?n  iered  the  s'lpply  from  this  reser- 
voir ii:.i»-e^r:At«*  aS.':t  Is  7,  ani  Hlr^y  Mountain  reserroir  was 
i>  n-tri:o:e\l,  w::h  a  l  axr  .r  .  vi-e:  ch  of  ab«>i:t  27  feet,  a  capacity 
of  ;v^,'.'*l«0  iri''  ::>^  a:  i  a  drair.A^  area  of  2.06  square  miles 
\  l.ol>A  u;rv.- ■.  Tie  total  safe  ddly  s'.yi  !y  from  the  two  resenroirs, 
e-t:n.aitNl  at  i\-l'\>0  i^il  n^  »  jls  nearly  reached  during  1913,  it 
lH?iiuz  t>tiu;:ittxl  that  iu  tie  !a:or  part  of  tlat  \-ear  15,*X>0  people  were 
>erv^l  tie  avertiiTV  dilv  o\  r.>:;r  rtion  bein^r  2,000,000  gallons,  or 
1^>>  irill'^u-  jx^r  ^.-apita.  By  ov^Q.p'.ece  n:eterirL£r  of  the  sy^te^l  and 
the  reil'-otion  of  all  was'es  to  a  i:-:n:!..UM,  however,  it  has  been 
e-t:i;.:itod  tlat  tie  pn?--o:it  supply  will  siiSoe  for  the  needs  of  the 
m'^i^.^rateiy  iro,>\v-i^T  e:ty  f  >r  a  cuny.vr  of  years  longer.  On  the  basis 
of  an  avoni're  diiily  otni>i:!:  pri- n  of  iK"*  pillon-  per  capita  and  the 
pre-*^nt  rate  of  •rn>wt^u  the  sv.pply  his  been  ti^ired  as  sufficient 
until  imn.  Bt^-e^k  I^ike  is  oousiiierej  by  hydraulic  engineers  to 
otf**r  :in  av  lil  iMe  ^Mirve  when  an  addititxial  si.pply  is  needed. 

Diiiinir  the  >r'..rr.er  n. oaths  soir.e  trouble  is  experienced  from  a 
ti'te  and  olor  devt-lopevl  by  alpie  in  the  o|>eii  re^rvoirs,  but  treat- 
fiifitit  with  a  [>[jer  sulphate  has  very  appreciably  reduced  this  nn- 

•  i  ',r.i,#-rT.'ut  >rat^   U-jar^i  of  tlealtli   Repc,  pc   4;>,   1!>14.      S*»  aiso  cstiaftto  «■  p.  ^• 
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sivorable  condition.  The  following  •  partial  analyses  show  the 
eneral  quality  of  water  in  the  two  reservoirs.  The  low  figures 
5r  dissolved  solids  and  hardness  indicate  waters  suitable  for  in- 
ustrial  use  and  domestic  supplies.  The  water  from  Laurel  Brook 
eiservoir  has  a  higher  content  of  dissolved  solids,  owing,  it  is  said, 
J  the  greater  effect  of  evaporation  during  this  reservoir's  longer 
eriod  of  use. 

Analyses  of  water  from  Laurel  Brook  and  Highy  Mountain  reservoirs,^ 

[Parts   per  million.] 


Total  residue. 

Chloride  radicle. 

Hardness. 

Dates  of  collection  of  samples. 

Laurel 
Brook. 

Hlgby 

MoUUr 

tain. 

Laurel 
Brook. 

Hlgby 
Moun- 
tain. 

Laurel 
Brook. 

Hlgby 
Moun- 
tain. 

Locnst  1S89  to  June.  1801     

42 
57 

63 

2.3 
3.0 

4.9 

18 
31 

.31 

February,  1909,  to  September,  1910 

uly.  I9f2,  to  March,  1913  (Laurel  Brook), 
and  July,  1913  (Hlgby  Mountain) 

54 
51 

2.8 
2.4 

26 
24 

•  From  report  of  a  consulting  engineer.     Name  of  analyst  not  glyen. 

In  1880  a  2,500,000-gallon  impounding  reservoir  was  constructed 
on  a  branch  of  Pameachea  Brook  by  an  earthen  dam  300  feet  long, 
as  a  water  supply  for  the  State  Industrial  Home  for  Girls.  One  or 
more  drilled  wells  on  the  grounds  have  within  recent  years  aug- 
mented this  surface-water  supply. 

The  State  Hospital  for  the  Insane,  situated  at  South  Farms,  is 
supplied  by  five  storage  reservoirs,  as  shown  on  Plate  IV  (in  pocket). 
Three  mains,  6,  8,  and  16  inches,  respectively,  in  diameter,  conduct 
the  water  to  the  grounds.  The  two  reservoirs  that  are  not  thus 
directly  connected  contain  additional  storage  supplies  that  can  be 
turned  into  the  adjacent  reservoirs. 

The  only  other  surface-water  supply  reported  in  the  town  is  a 
system  that  pumps  water  from  Laurel  Brook  to  a  private  estate  on 
a  knoll  one-third  of  a  mile  west  of  Long  HUl. 

The  available  records  indicate  that  in  1915  about  15,000  people 
were  supplied  from  the  Middletown  municipal  water  system  and 
about  3,000  from  the  systems  of  the  Industrial  School  and  the  State 
Hospital. 

As  is  shown  in  the  preceding  paragraph,  about  18,000  people,  or 
32  per  cent  of  the  entire  population  of  Middletown,  are  supplied 
with  surface  water.  The  remaining  4,000  people  depend  on  indi- 
vidual wells  and  springs. 

Water  in  stratified  drift. — The  areas  of  stratified  drift  in  the 
northwestern  part  of  the  town  are  to  a  large  extent  underlain  by 
^lay,  and  although  supplies  of  water  sufficient  for  domestic  pur- 
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poses  may  be  obtained,  the  fine-textured  sediments  do  not  readily 
yieJd  water.  Detailed  study  of  the  stratified  drift  as  a  water  bearer 
was  not  made,  but  so  far  as  was  observed  it  seemed  Uiat  the  stratified 
deposits  in  the  valley  of  the  main  branch  of  Sunmer  Brook  were 
more  sandy  than  in  the  areas  farther  west  and  north  and  offered  the 
most  favorable  conditions  for  the  development  of  ground  water  on 
a  large  s<*ale  for  industrial  or  municipal  use. 

The  average  depth  to  water  early  in  May,  1915,  in  the  21  dng 
wells  that  obtain  water  from  the  stratified  drift  was  13.1  feet  (see 
fig.  3.  p.  16),  but  the  water  level  ranged  in  individual  wells  from  3 
feet  in  a  hillside  well  to  26  feet  in  a  well  in  the  lowland.^  Only  <me 
of  these  wells  (No.  20)  is  said  to  go  dry  in  summer. 

Water  in  till. — As  the  greater  part  of  the  town  is  covered  by 
deposits  of  till,  the  majority  of  the  domestic  wells  obtain  supplies 
from  this  material.  There  is  marked  difference  in  the  deptli  to  water 
in  different  wells,  owing  to  the  diversity  in  the  surface  features  of 
the  town,  which  includes  crystalline  highlands  thinly  covered  with 
till  in  the  southeast,  sandstone  hills  in  the  south,  and  trap  ridges  in 
the  northwest,  as  well  as  rolling  lands  more  deeply  covered  witii  till 
throughout  the  central  portion.  The  extremes  of  water  level  in  the 
55  wells  in  till  that  were  measured  were  2  and  36  feet,  both  extremes 
being  in  wells  on  slopes.  The  average  depth  to  water  in  the  hillside 
wells  in  till  was  16.1  feet,  early  in  May,  1915,  and  10.3  feet  and  12.3 
•feet,  respectively,  in  wells  in  lowlands  and  on  hilltops.  The  fact 
that  the  shallowest  average  depth  in  wells  in  till  was  on  hilltops  may 
have  been  because  the  relatively  thin  layer  of  till  and  consequent 
shallow  depth  to  bedrock  on  the  higher  lands  kept  the  water  table 
nearer  the  surface  than  in  localities  where  the  till  is  thick. 

Water  in  bedrock. — Many  of  the  wells  in  till  go  dry  in  sununer, 
and  in  localities  where  these  glacial  deposits  are  too  thin  to  furnish 
reliable  water  supplies,  wells  drilled  into  the  bedrock  have  of  late 
years  come  into  favor.  The  16  drilled  wells  that  were  noted  in  the 
town  (see  p.  71)  range  from  57  to  more  than  200  feet  in  depth,  aver- 
aging about  113  feet,  and  the  average  depth  to  water  in  May,  1915, 
was  about  25  feet.  One  well  (No.  102)  furnishes  water  at  the  rate  of 
about  20  gallons  a  minute.  So  far  as  was  learned,  the  other  drilled 
wells  have  smaller  capacities,  though  careful  pumping  tests  might 
show  that  they  are  capable  of  yielding  more  than  the  amounts  with 
which  their  owners  credit  them.  The  lower  half  of  one  well  (Na 
24)  is  drilled  in  the  "Main"  trap  sheet  but  furnishes  a  supply  of  about 
5  gallons  a  minute  from  this  rock.  The  trap  here  is  probably  frac- 
tured and  fissured  to  a  greater  extent  than  usual,  as  the  locality  is 

>  In  the  preparation  of  figure  3  Middletown  dng  wellt  Noa  17,  70,  72,  and  84  wtre 
omitted,  for  they  obtain  water  from  the  sandstone. 
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close  to  one  of  the  largest  faults  or  breaks  in  the  rock  structure. 
(See  PI.  in,  in  pocket.) 

The  quality  of  water  in  the  drilled  wells  is  indicated  by  the  analyses 
of  water  from  three  of  them  included  in  the  table  on  page  72.  They 
are  waters  of  moderate  mineral  content,  in  which  the  principal 
constituents  are  the  usual  calcium  and  bicarbonate.  These  constit- 
uents are  largely  responsible  for  the  rather  high  hardness  of  the 
waters.  This  hardness  would  be  somewhat  objectionable  in  washing, 
for  soap  would  be  wastefuUy  consumed,  and  in  steam-making,  for 
the  formation  of  scale  would  gradually  lower  the  eflSciency  of  the 
boilers  and  eventually  necessitate  cleaning  them. 

Springs. — Several  springs  in  Middletown  furnish  domestic  water 
supplies,  and  in  1915  water  from  three  of  them  (Nos.  35,  37,  and  87) 
was  sold  locally  for  table  use.  Two  other  springs  (Nos.  27  and  103) 
also  were  formerly  developed  commercially.  Water  from  a  spring 
near  the  southwest  border  of  the  town  has  long  been  piped  southward 
as  a  supply  for  the  village  of  Durham,  but  in  1915  the  spring  was 
not  accessible  to  the  writer.  The  analyses  of  three  of  the  spring 
waters  given  on  page  72  show  that  they  contain  notably  less  mineral 
matter  in  solution  than  the  average  well  waters,  but  the  principal 
dissolved  substances  in  the  springs  also  are  calcium  and  bicarbonate. 

RECORDS  OF  WELM  AND  SPRINGS. 

The  following  lists  of  wells  and  springs  through  the  town  are 
believed  to  represent  typical  conditions  in  their  respective  vicinities. 
The  locations  of  the  several  wells  and  springs  are  indicated  on 
Plate  n. 

Dug  iceUs  in  MiddJetoicn. 


Map 
No. 

^"^SSS^}' 

Eleva- 
tlon 

above 
sea 

lerel. 

Total 
depth. 

Depth 
to 

water 
May, 
1915. 

Method  of  lift. 

Remarks. 

7 

Slope 

Feet. 
240 

105 
40 
230 
150 
140 
110 
25 
225 
230 

150 
145 
210 
210 

60 
220 
120 

46 

Feet. 
38 

27 
29 
18 
38 
21 
24 
13 
15 
15 

14 
10 
15 
30 

16 
21 
20 
23 

Feet. 
33 

12 
17 

0 
29 
13 
20 
10 
12 

9 

10 
3 
0 

25 

0 
12 
23 

7 

Hand  pump 

Rope  and  bucket.  . 

Dry   in    summer;   sandstone  pene- 
trated. 

Unused. 

3 
4 

do 

do 

do 

do 

SwBle 

5 
ft 
7 

Chain  pump 

Wheel  and  bucket. 

Windlass 

do 

Dry  in  summer. 
Never  dry. 
Dry  in  summer. 
Do. 

g 

Slope 

9 

Lowland 

Base  of  hill.... 
Swale 

do 

10 

do 

Do. 

17 

Pitcher  pump 

Hand  pump 

do 

Chain  pump 

Windlass 

do 

Rope  and  bucket.. 
Wheel  and  bucket. 
Windlass 

penetrated. 
Dry  in  summer;  trap  penetrated. 
Never  dry. 

Dry  in  summer;  sandstone  below  6 
feet. 

n 

Slope 

14 
15 
17 

do 

Saddle 

Slooe 

n 

TTiioIl ... 

20 
21 
22 

Slope 

do 

Flat. 

Dry  in  summer. 
Never  dry. 
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32 

2 
6 

10 
11 

CbAiE  pump 

WL'jjLt^s 

Ai  b<ri«r  of  s»d]  annb;  V»  (<«( 

from  No.  9hw 
Xerw  dry.                                   ,  ^ 
Uca-^d;  125  fwt  from  ud  12  ft<* 

beicnr  Xo.  100. 

12 
13 
13 
H 

11 

Hir.'j  pimp 

Wiaa.j.'^i 

Chain  pump 

do 

At  base  of  lanr  pegmatite  ledge. 

Rope  and  backet.. 

In  small  marshy  areft. 
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Map 

No, 

T^^^c 

Eleva- 
tion 

above 
sea 

level. 

Total 
depth. 

Depth 

to 
water 
May, 
1915. 

Depth 

to 
rock. 

Yield. 

Remarks. 

1 

Slope 

Base  of  hill 

Slope 

Feet, 
130 
225 

210 

220 
280 
410 
470 

100 
150 
170 
210 
220 
270 
200 
140 

200 

Fea. 
112 
129 

90 

90 

M 
101 
20O+ 

150 

96 
115 

86 
120 
230 

57 

70 

100 

Fea. 

ao 

15 

25 

30 
15 
34 
16 

30 
20 
35 
20 
20 
20 
20 
30 

30 

Fea, 

BandfftoviA 

OaUone 
nSwite. 

11 

do 

4 

John  B.  Vadney,  owner. 

(See  analysis,  p.  72.) 
At  Westfleld  school.    (See 

in 

do 

18 

do 

BaseofknoD... 
Slope 

do 

analysis,  p.  72.) 
Good  supply. 

Windmill. 

34 

30 
50 

Trap 

Sandatooe 

do 

5 
4 

42 

KnSl 

Drilling  in  dug  weU  that 
dried;  1  gallon  a  minute 
at  35  feet,  but  no  other 
supply  down  to  200  feet. 

49 

Slope 

55 

do 

57 

KnS 

do 

(n 

Slope 

lOOrk 
17 

do 

f» 

do 

do 

do 

8 

85 

Knnn 

Small  supply. 
WindmUl. 

m 

Swale 

18 
10 

do 

do 

do 

8 

7 

20 

n 
ifn 

Base  of  hill 

Base  of  ridge... 

Slope 

Supplies  dairy  of  50  cows; 

gas  engine. 
E.     E.     Harvey,    owner. 

(See  analysis,  p.  72.) 

104 

3 

do 

Springs  in  Middleiown. 


Map     Topographic 
No.        podftion. 

I 

Eleva- 
tion 

above 
sea 

level. 

Tem- 
ture. 

Yield. 

Bedrock. 

Remarks. 

17 

Swale 

Fett. 
220 
240 
300 
160 
120 

120 

180 
250 
170 

140 
140 

160 

220 
150 

160 

•F. 

OaUons 

minute. 
2± 

Sandstone 

do 

Highland  Spring.    (See  analysis,  p.  72.) 
Domestic  supply. 
Supplies  roadside  watering  trough. 
Crystal  Spring;  bottled  and  sold  locally. 
Beech   Spring;    domestic  supply,  also 

bottled  and  sold  locally.    (See  analy- 

sis,  p.  72.) 
Whitmore  Spring;  in  small  marshy  area; 

domestic  supply. 
Domestic  supply. 
Unused. 

29 

Slope 

31 
35 

37 

J!9 

do 

do 

BaseofknoU.. 

Slope 

50 
49 

2 

do 

Trap 

Sandstone 

do 

Gndss 

Sandstone 

do 

do 

m 

do 

do 

Swale 

m 

71 

51 

2 

75  feet  west  of  brook;  roadside  drinking 

7ft 

Slope 

Domestic  supply. 

Oak  Spring;  bottled  and  sold  locaUy. 
(See  analysis,  p.  72.) 

Hubbard  Spring;  domestic  supply  and 
roadside  watering  trough;  flow  no- 
ticeably less  in  summer. 

Domestic  supply. 

Mountain  view  Spring;  unused;  for- 
merly bottled  and  sold  locally. 

Unused. 

87 

Base   of   low 

ridge. 
Slope 

do 

do 

do 

94 

do 

Base  of  slope.. 

Slope 

KB 

no 

50 

48 

3 

4 

do 

Gneiss 

o  Slight. 
ANALYSES  OF  GROUND  WATER. 


In  the  following  table  are  given  three  analyses  of  water  derived 
from  drilled  wells  and  three  of  water  derived  from  springs  in  Mid- 
dletown.     The  analj^ses  are  discussed  on  pages  19-21. 
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GBOUND  WATER  IN   THE   MEBIDEN   AREA^   CONN. 


Chemical  composition  and  ciassiflcation  of   loater  from  tcelU  and  springi  in 

Middletoton. 

(Partt  per  mimon.    Sampks  collected  May,  1015;  8.  C.  Dlnsmoce,  analyst.] 


Wells. 


11  • 


16 


104 


Springs. 


27 


87  17 


Silica  (SiO,) 

Iron  (  Ke) 

Calcium  (CaV - 

Marncsiiim  (Mg) 

Sodium  nnd  potassium  (No+K)*... 

Carbonat e  radicle  (C0») 

Bicarbonate  radicle  ( HCOj) 

Sulphate  radicle  (SOi) 

Chlorido  radicle  (CI) 

Nitrate  radicle  (NO,) 

Total  dissolved  solids  at  180'  C 

Total  hardness  as  CaCOt* 

l*robable  scale- forming  ingredients  * 

l^obability  of  corrosion  b,  c 

Quality  for  boiler  use 

Chemical  character 


15 
Trace. 
38 
14 
.6 
.0 
117 
11 
7.0 
14 
150 
127 

lao 

^. 

Ca-CO« 


16 

Trace. 

83 

10 

.7 

.0 

148 

10 

11 

18 

187 

160 

140 

Pai. 
Q^-COi 


20 
Trace. 

41 
10 
8.6 
.0 
310 
0.0 
7.0 
.0 
313 
180 
170 
N 
Fair. 
Ca-COt 


16 
Trace. 
33 
7.3 
.0 
.0 
70 
8.6 
3.0 
.0 
06 
84 
03 

c^. 

Ca-COi 


10 
Trace. 
21 
5.6 
.0 
.0 
65 
Trace. 
6.0 
14 
102 
75 
00 
(t) 
Good. 
Ca-CO, 


15 

n 

4.1 

.0 
.0 
46 
16 
4.0 
&6 
10 
74 
90 

Ca-CO| 


•  Numbers  at  heads  of  cokimns  correspond  to  those  oo  map  (PI.  II,  in  pocket)  and  in  table  (p.  71). 

*  Computed. 

f  N— noncorrosive;  (T)«carrosion  doubtful. 

BOCKT  HILL. 
HISTORICAL  SKETCH, 

The  town  of  Bocky  Hill  forms  the  northeast  comer  of  the  area 
discussed  in  this  paper.  It  embraces  the  land  that  lies  between 
Connecticut  River  on  the  east  and  Mattabesset  River  on  the  west, 
and  between  the  towns  of  Newington  and  Wethersfield  on  the  north 
and  of  Cromwell  on  the  south. 

The  name  Rocky  Hill  first  appears  in  the  records  of  Wethersfield 
in  1649,  and  a  grant  of  land  at  Rocky  Hill  was  made  to  Samuel 
Boardman  in  the  same  year.  Historical  records  indicate  that  a 
small  community  existed  at  Rocky  Hill  in  1680,  the  immigrants  be- 
ing the  sons  of  settlers  in  Wethersfield  who  started  a  new  community 
at  the  convenient  landing  place  4  miles  farther  south,  on  the  west 
bank  of  the  Connecticut,  where  the  river  swings  over  to  the  base 
of  the  rocky  hill  from  which  the  town  is  named.  It  is  probable 
that  not  more  than  half  a  dozen  families  constituted  the  first  settle- 
ment, and  it  was  not  until  1720  that  it  was  organized  as  a  parish 
of  the  town  of  Wethersfield.  The  name  *'  Stepney  Parish "  was 
adopted  in  1723,  but  the  local  name  of  Rocky  Hill  clung  to  the 
community,  and  this  name  was  formally  adopted  in  1826.*  The  pres- 
ent town  was  incorporated  from  Wethersfield  in  1843.  The  original 
settlement  has  remained  the  principal  village,  but  the  population  has 
also  spread  along  the  main  highway  extending  to  the  north  and  to 

*  The  hill  has  beeD  locally  known  at  ShlpmaDi  Hill,  from  the  tavern  of  Samnel  Ship' 
man,  early  bnllt  at  ita  western  base. 
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the  south,  and  a  number  of  farmhouses  alsp  dot  the  westem  portion 
of  the  town. 

The  area  of  the  town,  taking  its  eastern  boundary  as  the  center  of 
Connecticut  River,  is  about  9,100  acres,  according  to  planimeter 
measurement  on  the  Middletown  topographic  map/  About  240 
acres  of  this  total  is  covered  by  the  river  surface,  however.  There 
are  only  three  or  four  gmall  ponds  in  the  town,  and  their  combined 
area  is  only  10  or  15  acres,  but  four  areas  of  marsh  in  the  northern 
part,  near  the  headwaters  of  small  brooks,  cover  a  total  of  about  120 
acres.  About  23  per  cent  of  the  town,  or  2,100  acres,  is  wooded. 
(See  PI.  IV,  in  pocket.)  The  woods  occupy  lands  that  are  chiefly 
in  the  southerp  and  eastern  portions  of  the  town.  These  wood  lots 
have  been  repeatedly  cut  over,  so  that  very  few  large  trees  are  left. 

POPULATION  AND  INDUSTRIES. 

Shipbuilding  and  maritime  commerce,  to  which  the  parish  had 
access  through  Connecticut  River,  early  became  the  principal  indus- 
tries. In  1779,  during  the  industrial  depression  caused  by  the  Revo- 
lution, the  parish  had  a  population  *  of  881,  and  during  the  succeed- 
ing 30  or  40  years  it  developed,  chiefly  as  a  shipbuilding  center,  until 
it  probably  had  greater  industrial  importance  than  it  has  at  present. 
About  1820  shipbuilding  at  Rocky  Hill  began  to  decline,  owing  to 
its  more  favorable  development  at  other  river  points,  and  since  that 
time  the  population  of  the  town  has  not  changed  much.  The  nor- 
mal increase  due  to  excess  of  births  over  deaths  has  been  about  bal- 
anced by  the  excess  of  those  who  have  moved  away  over  the  number 
of  newcomers.  The  maximum  population  was  reached  in  1872-1874, 
immediately  after  the  construction  of  the  New  York,  New  Haven  & 
Hartford  Railroad  through  the  town.  This  development  led  to  an 
increase  of  perhaps  150  in  the  number  of  inhabitants,  but  within  a 
few  years  this  temporary  gain  was  lost.  Although  the  population 
has  remained  nearly  stationary,  it«  character  has  changed  consid- 
erably in  the  last  half  century,  owing  to  the  emigration  of  the 
descendants  of  the  English  settlers  and  the  incoming  of  an  increas- 
ingly large  proportion  of  Irish.  Figure  10  shows  the  population  of 
the  town  for  the  periods  for  which  the  figures  are  available. 

Transportation  by  water  on  Connecticut  River  and  by  rail  over  the 
Valley  division  of  the  New  York,  New  Haven  &  Hartford  Railroad, 
which  traverses  the  westem  border  of  the  river  valley,  afford  easy 
outlet  for  produce.  A  trolley  line  also  gives  frequent  service  between 
Rocky  Hill  village  and  other  settlements  to  the  north  end  to  the 

*The  area  in  given  as  9,111  acres  on  p.  444  of  the  Connecticut  State  Register  and 
Manual.  1015. 
"Stllee,  H.  E,,  History  of  ancient  Wether>*flelU,  Conn.,  p.  952,  New  York,   1904. 
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south.  The  main  highway,  paraUeling  the  trolley  line,  is  meUled 
and  also  affords  easy  transportation  to  and  from  the  principally 
settled  portions  of  the  town. 

Since  the  decline  of  shipbuilding  the  chief 
manufacturing  industries  in  the  town  have  been 
the  making  of  machinery  and  of  iron  castings 
and  forgings.  Agriculture  and  dairying  prob- 
ably are  the  chief  industrial  pursuits  in  the 
town,  however.  The  northeastern  part,  b^ 
tween  Goff  Brook  and  Connecticut  River,  is 
meadow  land  that  is  too  moist  for  the  success- 
ful raising  of  crops  other  than  the  native 
grasses,  but  the  greater  part  of  the  remainder 
of  the  town  is  tilled.  Com  and  hay  are  staple 
crops,  though  a  considerable  acreage  in  the 
southern  portion  is  devoted  to  tobacco  growing. 

GEOLOGY. 


Both  of  the  great  faulty  that  traverse  the 
region  in  a  southwesterly  direction  cross  the 
town  of  Rocky  Hill.  The  eastern  fault  crosses 
only  the  southeast  comer  of  the  town,  but  the 
western  fault  extends  through  its  central  por- 
tion. Several  minor  faults  also  displace  the 
rock  beds,  and  the  structure  within  the  town 
is  complex.  From  the  northwest  portion  of  the 
town  the  successive  Triassic  rock  beds,  from 
the  "  Main ''  trap  sheet  upward  to  the  upper 
sandstone,  inclusive,  form  the  surficial  rock  east- 
ward through  the  northern  portion  of  the  town. 
Southeastward,  however,  the  series  of  beds  is 
traversed  before  the  western  of  the  two  major 
fault  zones  is  reached,  and  east  of  this  zone 
the  beds  above  the  "  Main  "  trap  sheet  are  re- 
peated.    (See  PL  in.) 

The  most  remarkable  feature  of  the  bedrock 
structure  is  the  manner  in  which  the  rocks 
have  apparently  been  rotated  by  horizontal 
movement  along  the  major  faults,  so  that  in 
the  block  between  these  two  great  zones  of  dis- 
placement the  exposed  belts  of  "Posterior" 
trap  are  swung  far  from  the  normal  north  and 
south  trend.  The  surficial  distribution  of  the 
several  members  of  the  Triassic  svstem  that  has 
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resulted  from  the  faulting  is  shown  on  Plate  III  (in  pocket),  and  the 
method  by  which  the  faulting  has  accomplished  this  distribution  is  in 
part  indicated  by  structure  section  A-B,  on  the  same  plate. 

The  lower  lands  in  the  town  are  covered  by  stratified  glacial  drift. 
N'ear  Mattabesset  River,  in  the  southwest  comer  of  the  town,  and 
Bilon^  the  branches  of  Goff  Brook,  in  its  northern  portion,  the  strati- 
fied deposits  are  not  very  prominent,  but  in  the  south  and  southeast 
they  form  a  sand  plain  that  has  an  elevation  of  about  180  feet  above 
sea  level.  The  method  of  formation  of  this  plain  is  not  clearly  un- 
derstood, but  it  was  probably  produced  by  water  from  the  glacial  ice 
front  at  a  period  when  the  main  front  of  the  ice  sheet  was  just  north 
of  it  and  the  drainage  southward  was  partly  obstructed  by  glacial 
debris  and  renmants  of  the  ice  sheet  in  the  lower  valley  of  the  Matta- 
besset and  of  the  Connecticut  at  Middletown.* 

The  central  and  western  portions  of  the  town  are  covered  by  un- 
stratified  glacial  deposits  or  till.  On  the  higher  hills  this  material 
appears  to  be  thick,  and  some  of  the  hilltops  probably  are  drumlins, 
but  over  much  of  the  surface  the  till  is  very  thin,  and  the  underlying 
rock  is  exposed  in  many  road  cuts  and  small  cliffs,  as  is  indicated 
on  Plate  II. 

SURFACE  FEATURES. 

The  most  prominent  natural  feature  in  the  town  is  the  ridge  that 
extends  northwestward  from  the  village  of  Rocky  Hill  nearly  to 
the  town  line.  It  is  formed  by  the  "  Posterior"  or  upper  trap  sheet, 
which  also  forms  the  bedrock  immediately  below  the  glacial  deposits 
in  other  portions  of  the  town.  (See  PL  III,  in  pocket.)  Eastward 
fiom  this  rocky  ridge  a  wide,  flat  meadow  only  slightly  above  sea 
level,  extends  to  Connecticut  River.  South  and  west  from  the  ridge 
the  surface  is  rolling  or  hilly.  In  the  north-central  part  of  the  town 
the  general  rolling  surface  is  modified  by  small  marshy  areas,  and 
in  the  south-central  portion  a  sand  plain,  which  continues  south- 
ward into  Cromwell,  forms  a  considerable  area  of  level  land. 

Although  the  ridge  known  as  Shipman  Hill,  near  Rocky  Hill  vil- 
lage, is  the  most  prominent  surface  feature  in  the  town,  it  is  not  the 
highest,  for  the  slopes  on  the  northwest  border  reach  an  elevation 
of  about  310  feet,  or  fully  100  feet  higher  than  the  ridge.  Most  of 
the  hilltops  throughout  the  rest  of  the  town  also  attain  elevations 
between  200  and  300  feet.  The  relief  of  all  these  other  hills  is  con- 
siderably less,  however,  as  Shipman  Hill  rises  practically  from  sea 
level  to  a  height  of  200  feet.  The  lowest  portion  of  the  town  is  of  course 
along  Connecticut  River,  where  the  influence  of  the  tide  is  felt. 

^Lotighlin.  O.  P.,  Tbe  clays  and  clay  Industries  of  Connecticut:  Connecticut  OeoL 
and  Nat  Hist.  Survey  Bull.  4,  p.  24,  1905. 
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STREAMS. 

The  western  portion  of  Rocky  Hill,  comprising  about  2,775  acns, 
or  30.5  per  cent  of  the  total  area,  drains  south  westward  to  Mattabessei 
Biver  through  three  or  four  small  brooks  that  rise  in  the  town.  The 
largest  of  these  brooks  has  its  course  entirely  within  Rocky  Hill  and 
joins  the  Mattabesset  three-eighths  of  a  mile  above  the  southwest 
comer  of  the  town.  Its  basin  has  an  area  of  about  1,250  acres  and 
its  normal  discharge  is  perhaps  half  a  second- foot.  In  the  last  half 
mile  of  its  course  the  stream  flows  through  lowlands  and  in  no  por- 
tion of  its  course  does  it  offer  possibilities  of  development  of  power. 
The  greater  part  of  the  remainder  of  the  town  is  drained  by  several 
branches  of  Goff  Brook,  which  first  flows  northward  across  the  town 
line  and  then  returns,  flowing  southeastward  along  the  eastern  base 
of  Shipman  Hill  to  the  Connecticut.  Throughout  most  of  its  course 
it  is  a  sluggish  stream,  and  it  is  affected  by  the  tide  for  its  last  mile 
or  more.  The  meadow  area  that  forms  the  northeast  part  of  the 
town  has  no  well-defined  drainage  channels  other  than  Goff  Brook, 
and  the  precipitation  on  this  land  finds  its  way  to  the  Connecticut, 
either  directly  or  by  way  of  the  brook,  chiefly  through  seepage.  The 
southeastern  part  of  the  town  is  drained  by  two  streams.  Hog 
Brook  flows  northeastward  and  enters  the  Connecticut  on  the  south- 
em  border  of  Rocky  Hill  village.  Although  this  brook  usually  flows 
throughout  the  year,  in  May,  1915,  it  was  a  stream  only  a  foot  wide 
and  an  inch  deep,  in  its  lower  course.  Dividend  Brook  drains  the 
area  farther  south.  It  rises  in  the  south-central  part  of  the  town 
at  the  northwest  border  of  the  sand  plain,  and  after  flowing  east 
for  li  miles  it  turns  southward  and  continues  in  this  direction  across 
the  town  line  before  swinging  sharply  northeast  back  into  Rocky 
Hill.  From  the  town  line  it  continues  northeastward  to  the  lowland 
along  the  Connecticut.  About  three-eighths  of  a  mile  above  its 
mouth  Dividend  Brook  falls  over  a  small  ledge.  A  gristmill  was 
built  at  this  site  in  1669,  and  the  small  available  water  power  has 
nearly  eA^er  since  been  used  by  mill  or  factory. 

WATER  SUPPLIES. 

Water  in  glacial  deposits. — The  domestic  water  supply  throughout 
the  town  is  obtained  from  individual  wells  and  from  a  few  springs. 

Stratified  drift  covers  the  extensive  meadow  in  the  northeast  cor- 
ner of  Rocky  Hill,  the  sand  plain  in  the  southern  portion,  and  the 
lower  lands  along  its  eastern,  northern,  and  western  borders.  The 
northeastern  area  is  too  wet  for  habitation  or  cultivation,  as  water 
stands  nearly  at  the  surface  over  the  greater  part  of  it.  This  land 
could  be  improved  by  drainage,  and  it  could  doubtless  furnish  large 
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amounts  of  shallow  ground  water,  but  the  water  from  this  saturated 
land  may  be  of  unsuitable  quality  for  many  purposes.  The  depths  to 
water  in  four  wells  (Nos.  40,  41,  42,  and  43)  in  the  sand  plain  in  the 
southern  part  of  the  town  indicate  that  the  ground-water  level  deepens 
eastward,  toward  the  main  channel  of  Dividend  Brook,  in  the  same 
way  that  in  the  southward  continuation  of  the  plain  in  Cromwell  the 
underground  drainage  is  toward  the  main  surface  stream.  In  the 
other  drift-covered  portions  of  Rocky  Hill  few  records  of  dug  wells 
were  obtained,  but  the  shallower  water  levels  seem  in  general  to  be 
found  on  the  lower  slopes.  The  average  depth  to  water  in  the  10 
drift  wells  measured  in  May,  1915,  was  13  feet  (see  fig.  3,  p.  16),  or 
slightly  less  than  the  average  depth  to  water  in  all  drift  wells  ob- , 
served  in  the  six  towns  that  were  studied. 

In  the  till-covered  portions  of  Eocky  Hill  the  depth  to  water  was 
measured  in  22  dug  wells  that  obtain  water  from  this  material.  Dug 
well  28  has  been  omitted  because  it  probably  obtains  water  from  trap 
rock.  The  depth  in  May,  1915,  ranged  from  7  to  21  feet,  both  the 
maximum  and  minimum  depths  to  water  being  approximated  in  indi- 
vidual wells  on  hilltops,  on  slopes,  and  in  lowlands.  The  average 
depth  to  water  in  the  22  wells  was  13.7  feet,  as  compared  with  13 
feet  in  the  measured  wells  of  the  town  that  end  in  drift. 

Water  in  sandstone  wnd  trap. — ^Many  of  the  dug  wells,  especially 
those  sunk  in  till,  go  dry  in  summer.  Within  recent  years,  therefore, 
deeper  wells  have  been  put  down  by  drilling  machines  at  a  number  of 
places.  These  drilled  wells  yield  unfailing  supplies  of  water,  though 
the  capacity  of  some  of  them  is  very  small.  Two  of  the  11  drilled 
wells  that  were  observed  yield  small  artesian  flows.  One  of  these 
(No.  5)  is  only  55  feet  deep,  and  only  the  lower  9  feet  is  in  sand- 
stone, from  which  rock  a  dow  of  half  a  gallon  a  minute  is  obtained. 
The  artesian  pressure  is  very  probably  due  to  the  chance  intersection 
of  a  favorable  arrangement  of  fissures  in  the  rock  and  not  to  an  exten- 
sive artesian  condition;  for  in  well  4,  only  200  or  300  yards  to  the 
north,  little  or  no  artesian  pressure  was  encountered.  Well  23, 
drilled  to  a  depth  of  65  feet  in  the  trap  at  the  southern  end  of  Ship- 
nian  Hill,  has  an  artesian  flow  about  equal  to  that  of  well  5.  The 
artesian  pressure  in  well  23  is  apparently  furnished  by  water  in  fis- 
sures in  the  trap  that  compose  the  hill,  and  the  well  is  doubtless  sup- 
plied by  water  that  reaches  it  along  the  system  of  fissures  and  crev- 
ices in  the  trap.  The  following  analysis  of  water  from  this  well 
shows  that  it  is  noticeably  more  highly  mineralized  than  the  usual 
shallow-well  waters  of  the  region.  Calcium,  magnesium,  and  bicar- 
bonate predominate,  but  the  chloride  and  nitrate  constituents  are 
also  higher  than  the  average  and  indicate  the  possibility  of  con- 
tamination. 
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Chemical  composition  and  classificaHon  of  water  from  drilled  well  t$  at  Roekif 

HUl. 

[Samite  collected  May,  1915:  S.  C.  nintmore,  analyst.] 

Parts  per 
mllUon. 

Silica   (SiO,) 23 

Iron  (Pe) Trace. 

Calcium    (Ca) 58 

Ma^smesium   (Mg:) 32 

Sodium  and  potassium  (Na+K)* 7.0 

Carbonate  radicle  (COt) .0 

Bicarbonate  radicle  (HCOs) 1 251 

Sulphate  radicle  (SO*) 8.6 

Chlortde  radicle   (CI) 36 

Nitrate  radicle   (NOa) 32 

Total  dissolved  solids  determined  at  180**  C 367 

Total  hardness  as  CaCO,* 276 

Probable  scale-forming  ingredients* 250 

Probability'  of  corrosion** (?) 

Quality  for  boiler  use Poor. 

Chemical    character Ca-CO» 

Another  well  (No.  12),  drilled  at  the  base  of  Shipman  Hill,  pene- 
trated the  trap  sheet  and  draws  part  of  its  water  from  the  under- 
lying sandstone.  This  well,  by  means  of  an  electrically  operated 
pump  and  a  small  storage  tank  on  the  hillside,  supplies  water  to  six 
families  near  by. 

Springs. — Two  springs  (Nos.  26  and  44)  were  noticed  in  Eocky 
Hill  that  are  used  for  domestic  supply.  Each  issues  near  a  stream 
channel  from  the  mantle  of  stratified  drift  overlying  the  sand- 
stone, and  though  their  yields  are  small  they  are  said  to  be  peren- 
nial. No  other  springs  were  seen  in  the  town,  but  similar  ones  prob- 
ably issue  near  the  courses  of  other  brooks. 

RECORDS    OF    WELLS    AND    SPRINGS. 

Data  concerning  a  number  of  wells  and  springs  in  the  town  of 
Rocky  Hill  are  given  in  the  following  table.  The  locations  of  these 
sources  of  water  are  indicated  on  Plate  II.  The  wells  listed  are 
believed  to  be  typical  of  those  in  the  several  portions  of  the  town. 

^  Computed.  >  (  Y)  aacorrosion  doubtfOL 
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kfap 
No. 


Tto] 


pOSttlOD. 


bphlc 


Eleva. 

tioo 
above 

sea 

leveL 


TbUl 
depth. 


Depth 

to 
water 

1915. 


Methods  of  lift. 


27 
28 

29 

30 
32 

33 
34 
35 

3ft 
38 
40 
41 

42 


Knon... 
Swale... 


Slope. . . 
do. 


Base  of  hill.. 

do 

Slope 

do 

do 

BaseofhiU.. 

Slope 

..do , 


....do. 
Knoll.. 
Slope... 
Ridke. . 
Slope... 


.do., 
.do.. 


.do.. 


do 

BaseofhilL. 


Saddle. 
Swale.. 
Slope... 

do.. 

do.. 

Flat.... 
Swale.. 


FUt. 


43  ! do.. 

45  I  Slope... 
4ft   do.. 


Feet. 
220 
210 

130 
110 

110 
110 
170 
200 
210 
200 
220 
210 

180 
lft5 
120 
150 
110 


170 
175  I 

170 

190 
190 

250 
IftO 
160 
170 
50 
170 
150 

170 


165 
180 
170 


Feet. 
22 
15 

14 

18 

18 
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GEOLOGY  AND  WATER  RESOURCES  OF  THE  GILA  AND  SAN 
CARLOS  VALLEYS  IN  THE  SAN  CARLOS  INDIAN  RESERVA- 
TION,  ARIZONA. 


By  A.   T.   SCHWENNESEN. 


INTRODUCTION. 

In  recent  years  the  Indian  farmers  in  the  valleys  of  Gila  and 
San  Carlos  rivers,  in  the  San  Carlos  Indian  Reservation  (PI.  I  and 
fig.  1),  have  been  seriously  handicapped  by  an  inadequate  supply  of 
water  for  irrigating  their  crops.  A  shortage  of  water  at  times  when  it 
is  most  needed  has  tended  to  discoiu*age  those  Indians  who  are 
making  an  earnest  effort  to  farm  and  has  done  much  toward  neu- 
tralizing the  efforts  of  the  reservation  officials  to  interest  others  in 
agriculture.  The  water  shortage  has  been  due  to  a  lack  of  water  in 
the  streams  at  certain  times  of  the  year  and  to  the  difficulties  of 
keeping  diversion  dams  and  ditches  in  operation  on  account  of  wash- 
outs caused  by  sudden  floods  in  the  rivers  and  by  torrents  in  the 
tributary  arroyos  during  heavy  rains.  In  the  river  valleys  many 
tracts  of  good  land  now  lying  idle  could  be  made  productive  if 
sufficient  water  were  obtainable.  An  extension  of  the  present 
system  to  include  these  lands,  however,  would  be  likely  to  fail, 
from  the  same  causes  that  contribute  to  the  inadequacy  of  the  present 
system. 

Several  officials  of  the  United  States  Office  of  Indians  Affairs,  who 
are  famihar  with  conditions  in  the  reservation,  have  suggested  the 
tise  of  ground  water  for  irrigation,  and  in  response  to  these  sugges- 
tions the  Indian  Office  requested  the  United  States  Geolc^cal  Survey 
to  make  an  investigation  of  the  groimd-water  conditions.  The 
purpose  of  this  investigation,  as  expressed  in  the  letter  of  authoriza- 
tion, was  **to  determine  the  feasibility  of  dril^ng  for  an  irrigation 
water  supply,  the  examination  to  be  restricted  to  land  not  included 
within  the  proposed  San  Carlos  reservoir." 
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The  field  work  covered  a  period  of  three  months  and  was  completed 
in  December,  1914.  Soon  after  its  completion  a  report  was  made  to 
the  Indian  Office  containing  (1)  a  brief  description  of  the  geologic 
conditions  which  influence  the  occurrence  of  ground  water  in  thia 
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FiouBE  1.— Map  of  San  Carlos  lodian  Reservation,  Arit.,  and  adjacent  regions,  showing  pby^gaigUit 

proTinoes. 

region,  (2)  a  discussion  of  the  available  pumping  suppUes  in  the 
GUa  and  San  Carlos  valleys,  (3)  a  discussion  of  the  artesian  poesi- 
bihties,  and  (4)  a  summary  of  conclusions,  with  certain  definite 
recommendations  as  to  the  mode  of  procedure  to  develop  a  sufficient 
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^uad-water  supply  and  to  increase  the  irrigated  acreage  in  the 
reservation.  The  work  was  done  under  the  direction  of  O.  E.  Meinzer, 
geologist  in  chaise  of  the  Survey's  investigations  relating  to  ground 
water. 

To  determine  the  available  supplies  for  pumping  from  wells  in  the 
river  valleys  a  study  was  made  of  the  valley  sediments  with  reference 
to  their  water-bearing  capacity.  To  determine  the  quaUty  of  this 
gapply  for  irrigation  water  samples  were  collected  from  representative 
wdls  and  sent  to  the  University  of  Arizona  for  analysis. 

The  artesian  problem  requbed  the  mapping  of  the  geologic  forma- 
tbns  in  the  Gila  and  San  Carlos  basins  and  a  study  of  their  structure. 
The  results  are  shown  in  Plate  11  and  figure  2.  Before  recommending 
the  development  of  either  a  pumped  or  artesian  water  supply  it  was 


^toVRi  2.~0eiieraliied  yiew  and  cross  secticm  of  Oils  Basiii,  Ban  Carlos  Indian  Reservation,  Aris.,  show- 
faig  physiograidiy  and  geology.  A,  Mountains;  B,  hilly  belts,  produced  by  erosion  of  older  aUavlal 
material  {b);  C,  dissected  ancient  lake  bottom;  D,  valley  of  Oila  River,  produced  by  erosion  of  lake 
beds  (e)  and  later  deposition  of  alluvium  (tf);  a,  pre-Quatemaiy  igneous  and  sedimentary  rocks;  b,  GQa 
conglomerBte;  c,  lake  beds;  d,  Recent  alluvium. 

important  to  know  whether  the  amount  of  arable  land  in  the  San 
Carlos  and  Gila  valleys  above  the  proposed  reservoir  site  was  sufficient 
to  warrant  the  drilling  of  deep  wells  or  the  construction  of  pumping 
plants.  For  this  purpose  a  plane-table  map  on  a  scale  of  2,000  feet 
to  the  inch  was  made  of  the  portions  of  the  San  Carlos  and  Gila 
valleys  above  the  proposed  site  (Pis.  Ill  and  IV). 

It  was  originally  planned  to  include  the  results  of  this  investigation 
in  a  more  comprehensive  paper  on  parts  of  southeastern  Arizona. 
On  account  of  the  writer's  resignation  from  the  Geological  Survey 
and  the  changes  produced  by  the  war  the  publication  of  such  a  paper 
haa  been  indefinitely  postponed,  and  it  appears  desirable  to  publish 
the  present  brief  report,  not  only  to  make  the  local  data  more  acces- 
sible but  also  because  of  the  bearing  of  these  data  on  the  geologic 
history  and  ancient  lakes  or  other  bodies  of  standing  water  that  have 
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been  obeenred  in  tihe  fill  of  other  parts  of  Gila  Valley,  in  the  fill  of 
San  Simon  and  San  Pedro  yaUeys,  and,  with  less  certainty,  in  the 
fill  of  Sulphur  Spring  and  San  Bernardino  valleys.^  Tliese  deposits 
in  Gila,  San  Pedro,  and  San  Smon  valleys  are  no  doubt  related  to 
one  another  and  have  an  imp<»*tant  bearing  <hi  the  late  geologic 
history  and  also  on  the  water  supply  of  the  region. 

Acknowledgments  are  due  to  the  superintendent  of  the  reservation, 
Mr.  A.  L.  Lawshe,  and  to  others  for  assistance  in  conducting  the 
field  work  and  for  many  courtesies ;  to  Mr.  C.  EL  Southworth,  engineer 
of  the  Indian  Office,  for  furnishing  water  analyses  and  for  extending 
the  hospitality  of  his  camp;  and  to  the  University  ot  Arizona  and 
]Mr.  A.  E.  Vinson,  of  the  university  staff,  who  made  analyses  of  the 
well  waters  that  were  collected. 

PHT8IOGRAPHY  AND  DRAINAGE. 

OENBBAX  FBATUBBS. 

The  San  Carlos  Indian  Reservation  can  be  divided  into  two  parts — 
a  plateau  area,  characterized  by  mountains  and  lava  plateaus,  and  a 
basin  area,  characterized  by  broad  intermontane  basins  or  vallerj^ 
underlain  by  river  and  lake  deposits. 

The  plateau  area  covers  most  of  the  northern  and  eastern  parts  of 
the  reservation,  including  the  Ash  Flat  and  Natanes  plateaus.  Its 
southern  margin  is  formed  by  the  Gila  Range,  and  its  western 
boundary  by  a  line  drawn  approximately  northward  from  the 
Triplets  to  the  Salt  River  divide.     (See  fig.  1.) 

The  basin  area  includes  the  Gila  Basin,  an  intermontane  trough 
traversed  by  Gila  River,  which  flows  westward  through  the  southern 
part  of  the  reservation,  and  the  San  Carlos  Basin,  a  similar  trough 
traversed  by  San  Carlos  River,  which  flows  southward  through  the 
western  part  of  the  reservation  to  San  Carlos,  where  it  discharges 
into  the  Gila.  The  basin  area  is  bounded  on  the  south  by  the 
Tumbull  Range,  on  the  west  by  the  eastern  ridges  of  the  Mescal, 
Pinal,  and  Apache  mountains,  and  on  the  north  in  part  by  the  Gila 
Range.     (See  fig.  1.) 

With  the  exception  of  a  narrow  strip  of  country  south  of  Salt 
River,  all  of  the  reservation  drains  through  a  gorge  which  the  Gila 
has  cut  in  theMescal  Range  and  which  is  known  as  the  box  canyon. 
The  southern  part  of  the  reservation,  between  the  Gila  and  Tumbull 
ranges,  drains  directly  into  Gila  River,  which  crosses  the  east 
boundary  2  miles  west  of  Geronimo  and  flows  west-northwestward 
for  25  miles  to  its  junction  with  the  San  Carlos  and  thence  southwest- 
ward  for  10  miles  to  the  southern  boundary  of  the  reservation. 

>  Bhkt,  W.  P.,  Lake  Qofboris,  an  andeDt  PUooene  lake  in  Aritona:  Arizona  Univ.  Monthly,  toL  4* 
February,  1902.  lielnser,  O.  £.,  and  Kelton,  T.  C,  Qeok>gy  and  water  resources  of  Snlpliiir  Spring  VaOey, 
Ariz.:  U.  8.  OeoL  Survey  Water-Supply  Paper  320,  pp.  57-«2, 1913.  Schwennosen,  A.  T.,Oround  water 
in  San  Simon  Valley,  Ariz,  and  N.  Hex .:  U.  S.  GeoL  Survey  Water-Supply  Paper  425,  pp.  1-35, 1917. 
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i  large  territory  extending  from  the  vicinity  of  Globe  eastward 

nearly  to  Gila  Bonita  Creek  and  northward  as  far  as  the  Salt  River 

diride  drains  into  San  Carlos  River,  which  at  San  Carlos  enters  the 

Gila  from  the  north.  . 

OILA  BASIN. 

The  surface  of  the  Gila  Basin  can  be  divided  into  sharply  con- 
trasting belts  that  run  parallel  to  its  axis.     (See  fig.  2.) 

On  the  north  and  south  sides  of  the  basin,  adjacent  to  the  moun- 
tains, are  belts  of  hilly  country  which  stand  higher  than  the  middle 
d  the  basin  and  which  have  evidently  been  produced  by  the  erosion 
of  what  were  at  one  time  smooth  alluvial  slopes  extencUng  from  the 
nxmntains  toward  the  middle  of  the  basin.  Inside  these  hilly  belts 
are  belts  of  lower  country  which  are  the  remnants  of  a  lake  bottom 
that  once  extended  across  the  axis  of  the  basin.  This  lake  apparently 
came  into  existence  after  the  alluvial  slopes  had  been  considerably 
eroded.  As  a  result  of  the  large  amount  of  sediment  deposited  in 
the  lake  its  bottom  became  smooth  and  had  only  gentle  slopes  toward 
tile  middle  of  the  basin.  Although  this  former  lake  bottom  has 
been  eroded  since  the  disappearance  of  the  lake,  it  still  forms  a 
strong  contrast  to  the  more  anciently  dissected  marginal  belts. 

Inside  the  belts  formed  by  the  remnants  of  the  ancient  lake  bottom 
is  the  valley  of  Gila  River,  which  was  cut  by  the  river  after  the  lake 
disappeared.  The  parts  of  the  ancient  lake  bottom  adjacent  to  the 
river  valley  have  become  much  dissected,  and  with  reference  to  the 
valley  tliey  form  a  rugged  upland. 

The  river  valley  in  its  course  within  the  reservation  nas  an  average 
width  of  1  to  1 J  miles.  Farther  up  the  river,  between  Solomonville 
and  Fort  Thomas,  the  valley  is  much  wider,  in  some  places  reaching 
a  width  of  4  or  5  miles.  The  floor  of  the  valley  is  formed  of  sediment 
deposited  by  the  river  in  the  trough  channeled  out  of  the  lake  beds. 

The  river  valley  may  be  divided  into  river  channel,  flood  plain,  and 
terraces.  The  valley  contains  a  series  of  low  terraces  at  successive 
levels,  each  bordered  by  a  steep  bank.  (See  section  C-C',  PI.  II.) 
These  terraces  have  been  formed  by  the  continued  lateral  cutting 
and  shifting  of  the  river,  together  with  slight  downward  cutting. 
The  lowest  flats,  which  are  only  2  to  4  feet  above  the  stream  channel, 
are  flooded  during  high  stages  of  the  river  and  therefore  may  properly 
be  called  the  flood  plain. 

SAN  OABLOS  BASIN. 

The  San  Carlos  Basin,  though  not  so  well  defined  as  the  Gila  Basin 
and  of  more  irregular  outline,  has  the  same  general  types  of 
topography. 

The  valley  of  the  San  Carlos,  like  that  of  the  Gila,  has  been  chan- 
neled out  of  the  older  sediments  that  filled  the  rock  basin  and  is  bor- 
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edge  of  the  Tumbull  Range,  and  along  the  east  side  of  theP"  ^ 
Range.  (See  Fl.  11.)  It  is  carved  into  a  great  number  of  roi 
ridges  that  are  separated  from  one  another  by  deep  gorges,  fai 
a  foothill  belt  that  contrasts  sharply  with  the  ru^ed  ranges  i 
and  also  with  the  intricately  dissected  but  generally  even  surfy 
the  long,  sweeping  slopes  that  extend  from  the  lower  limit  of  thii 
hills  to  the  ed^  of  the  river  vaUeys. 

The  conglomerate  belt  that  skirts  the  Oila  Range  on  the  nortl 
of  the  basin  extends  across  the  east  bomidary  of  the  reserve 
^thin  the  reservation  it  has  an  average  width  of  about  3  milel 
stretches  from  the  east  boundary  northward  about  15  miles  aii4 
appears  beneath  the  lava  flows  centering  about  the  Triplets. 

The  conglomerate  belt  adjacent  to  the  Tumbull  Range  is  2  *' 
miles  wide  and  extends  westward  from  a  locality  4  miles  soutli  ^ 
of  the  box  canyon  to  a  point  south  of  Bylas.    Beyond  this  po^  > 
was  not  traced,  but  it  was  seen  to  narrow  considerably  and  to 
southward  along  the  eastern  flanks  of  Mount  TumbulL    At  the  i 
margin  it  laps  up  against  the  range  at  an  average  altitude  of 
4,200  feet.    Its  general  smf ace  slopes  at  the  rate  of  about  450 ! 
to  the  mile,  and  its  lower  limit  corresponds  approximately  to) 
3,300-foot  contour. 

The  conglomerate  area  on  the  west  side  of  the  San  Carlos  1S\/^ 
extends  northward  from  the  box  canyon  along  the  flanks  of 
eastern  ridges  of  the  Pinal  Mountains.    From  the  box  canyon  \ 
conglomerate  is  easUy  traced  northward  for  5  miles  by  its  chai 
istic  topography.    Farther  north  the  topographic  distinction  be 
less  marked,  and  the  contact  between  the  conglomerate  and  the  ' 
lapping  sandstone  is  not  easily  traced. 

As  no  complete  sections  were  exposed  the  thickness  of  the  forU 
tion  could  not  be  determined,  but  on  the  basis  of  the  position  ii 
slope  of  the  rock  floor  as  determined  in  some  of  the  canyons,  and 
the  position  and  slope  of  the  original  upper  surface  of  the  formati 
as  determined  by  the  ridges  of  conglomerate,  the  maximtun  thicknc 
of  the  Gila  conglomerate  in  the  middle  of  the  Oila  Basin  is  estimati 
to  be  not  less  than  1,000  feet.     (See  sections,  R.  II.) 

LAXB  BSD8. 

Upon  the  eroded  smf  ace  of  the  Gila  conglomerate  was  deposited  \ 
series  of  sandstones,  tuffs,  limestones,  and  marly  days  which  will 
referred  to  collectively  as  the  lake  beds,  for  they  were  evident 
deposited  in  a  body  of  standing  water.    This  formation  underlie 
the  central  and  intermediate  parts  of  the  Gila  and  San  Carlos  basinSi- 
where  it  is  at  the  surface  except  in  the  river  valleys.     (See  H.  II.) 

The  sandstone  member  of  this  formation  is  a  soft,  fine-grained, 
well-stratified  buff  sandstone,  interbedded  with  thin  layers  or  part- 
ings of  a  hard  indurated  sandstone  of  similar  composition  but  usually 
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Carlos  Basin.    Faulting  has  probably  occurred  in  connection 

disturbances  that  accompanied  the  outpouring  of  the  lava 

places.  

ALLuvnnc. 

The  yoiingest  sedimentary  deposit  in  the  area  is  the  allu 
the  Gila  and  San  Carlos  valleys.    It  consists  of  sand  and 
down  in  troughs  channeled  out  of  the  lake  beds.    Most  of  { 
materi&l  has  been  deported  by  the  rivers  and  resembles  the  \ 
that  forms  the  bottoms  of  the  present  channels.    The  grave 
the  most  part  been  brought  down  through  the  arroyos  op 
the  valleys  from  the  sides. 

aXJATEIlNABY  EESTOBY. 

The  Quaternary  history  of  the  region  can  be  outlined  as : 

1.  Aggradation  in  the  rock  troughs,  resulting  in  the  dep 
about  1,000  feet  of  gravelly  alluvium  and  the  construction 
steep  alluvial  slopes. 

2.  Erosion  of  Uie  alluvial  slopes. 

3.  Submergence  of  the  lower  parts  of  the  alluvial  slopes  by  | 
Deposition  of  sand,  tuff,  and  other  sediments  in  the  lake  to  a  i 
depth  of  probably  800  feet.     Continued  erosion  of  the  parts] 
slopes  that  were  not  submerged. 

Volcanism,  resulting  in  the  outpouring  of  basalt,  the  depc 
tuff,  and  minor  faulting  and  folding,  at  least  chiefly,  in  the  ] 
of  the  period  covered  by  epochs  Nos.  1,  2,  and  3,  but  may  nc 
been  confined  to  No.  3. 

4.  Disappearance  of  the  lake.    The  cause  of  the  formation 
lake  and  that  of  its  disappearance  are  not  known.    Excavat 
the  valleys  by  Gila  and  San  Carlos  rivers  in  the  old  lake  bottoi 
intricate  dissection  of  the  lake  bottom  near  the  rjver  vallejns. 

5.  Partial  refilling  of  the  river  valleys  through  deposition 
streams,  followed  by  slight  changes  in  stream  grade  that  result 
the  formation  of  a  series  of  low  terraces.    Continued  erosion 
lake  bottom. 

Erosion  of  the  older  alluvial  slopes  was  practically  continuous! 
epoch  No.  1 ;  the  erosion  of  the  mountain  ranges  continued 
out  the  period,  and  the  erosion  of  the  lava  beds  began  immedilj 
after  their  extrusion  and  continued  without  interruption. 

CliASSIFICATION  OF  liANBS. 

The  lands  of  the  Gila  and  San  Carlos  valleys  may  be  cla 
arable  or  honarable  on  the  basis  of  their  suitability  for  f armingl 
irrigation  if  a  water  supply  is  provided.    Their  suitability  for' 
piupose  depends  in  part  on  their  topography  and  the  quality  of  1 
soil. 
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12  OOKTBIBUnOlSrS  to  HYDBOLOGY  of  UNITBD  states,  1919. 

San  CarloB  River  is  ordinarilj  dry  for  a  considerable  part  of  each 
year,  but  if  the  total  run-off  during  normal  years  could  be  economically 
stored  it  would  probably  be  sufficient  to  irrigate  several  thousand 
acres  of  land.  It  is  doubtful,  however,  if  feasible  storage  sites  exist 
on  this  stream. 

The  following  tables  give  the  essential  results  of  measurements  at 
stream  flow  on  Gila  River  in  the  vicinity  of  San  Carlos  and  cm  San 
Carlos  River  that  have  been  made  by  the  United  States  Geological 
Survey.  The  records  of  flow  on  Gila  River  at  San  Carlos  from  1^9 
to  1905  are  of  exceptional  value  and  interest,  in  that  they  cover  a 
period  of  the  most  severe  drought  that  has  been  experienced  in  the 
history  of  modem  agricultural  development  in  Arizona. 

OZLA  BTTZB  AT  BAV  OABLOS.  ABX2. 

Location.— Half  a  mile  south  of  San  Carlos  Indian  Agency  at  San  Carlos,  Gila  County, 
half  a  mile  below  San  Carlos  River,  and  about  7  miles  above  dam  site  in  box 
canyon. 

Rbcords  availablb. — July  11,  1899,  to  November  27,  1905  (incomplete).  From 
August  17,  1910,  to  February  5,  1911,  a  station  was  maintained  just  below  tbe 
Arizona  Eastern  Railroad  bridge  and  half  a  mile  above  San  Carlos  River.  Becaose 
of  insufficient  data  discharges  have  not  been  computed  for  this  staticm.  For 
discharge  measurements  and  gage  heights  see  Water-Supply  Papers  289  and  309. 

Gaoe. — Inclined  staff  on  right  bank. 

Discharge  measurements. — ^Made  from  cable  a  short  distance  above  gage. 

Channel  and  control. — Sandy  and  badly  shifting. 

Extremes  of  discharge. — Discharge  varies  from  zero  flow  to  enormous  floods, 
IHt)bably  exceeding  100,000  second-feet.  No  accurate  measurements  of  extreme 
floods  have  been  made. 

DnrERSioNS. — Water  for  irrigating  several  thousand  acres  was  diverted  above  the 
station  for  use  in  the  Solomonville  and  Duncan  valleys.  A  small  amount  of 
water  (probably  not  exceeding  5  second-feet  at  any  time)  was  also  diverted  just 
above  the  gage  for  irrigating  lands  within  the  reservation. 

Accuracy. — Results  liable  to  considerable  error,  particularly  during  low  stagee,  on 
account  of  shifting  channel  and  control. 
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Month. 


Dischaige  in  seoond^feet. 


Ifaziniuni.  Minimum.     Mean. 


Rmi-off  in 
acre-feet. 


July  11-31.... 

August 

September. . . 
Oetoi)erl-18. 


1899. 


The  period. 


April  4-«).. 

May 

Jane 

July 

August 

S^tember. 

October 

November.. 
December.. 


1900. 


The  period. 


January... 
February. 
Mardi. 
Ap 


1901. 


^■. 


June. 

July 

August 

September. 
October.... 
November. 
December.. 


The  year.. 


January.... 
FMvoary... 
Maitdi 

June 

July 

August 

September. 
October.... 
November. . 
December.. 


1902. 


The  year.. 


January.... 
February.. 
March 

^-.•.•.::: 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


1903. 


The  year.. 


11,000 

2,740 

6,860 

300 


75 
4.6 
.8 
.6 
2.750 
6,900 
102 
2,900 
118 


1,150 

2,110 

1,060 

155 

8 

6 

3,600 

1,870 

1,700 

460 

630 

155 


3,600 


94 

57 

26 

2 

0 

0 

400 

1.820 

340 

4 

30 
2,750 


2,750 


360 

73 

110 

147 

8 

670 

575 

3,670 

2,150 

405 

78 

43 


3,750 


195 
90 
75 
75 


1,760 
406 
416 
143 


3.5 
.9 
.3 
.1 
1.0 
25 
36 
10 
66 


5.7 
2.4 
.6 
.3 
198 
937 
60.0 
177 
102 


36 

420 

155 

6 

4 

.3 
0 
67 
18 
10 
133 
94 


141 
1,110 
426 
59.3 
5.5 
2.6 
377 
482 
212 
67.5 
223 
110 


262 


50 
26 
8 
0 
0 
0 
0 
0 
40 
0 
0 
0 


79.1 
45.9 
13.5 
.1 
.0 
.0 
28.2 
407 
114 
.1 
1.2 
583 


107 


79 

43 

10 
9 
.6 
.4 
.2 
1 

16 

38 

42 

22 


169 
58.3 
35.7 
50.6 
2.2 

107 
53.3 

963 

223 

106 
55.4 
35.5 


.2 


156 


78,300 

26,100 

24,800 

5,110 


128,000 


305 

148 

36 

18 

12,200 

55,800 

3,690 

10,500 

6,270 


89,000 


8,670 
61,600 
26,200 

3,530 
338 
155 
23,200 
29,600 
12,600 

4,150 
13,300 

6,760 


190,000 


4,860 

2.550 

830 

4 

0 

0 

1,730 

25,000 

6,780 

8 

71 

35,800 


77,600 


10,400 
2,960 
2,200 
3,010 
135 
6,370 
3,280 
59,200 
13,300 
6,520 
3,300 
2,180 


113,000 
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14         CONTRIBUTIONS  TO  HTDROIiOGY  OF  XJNITBD  STATES,  191». 
Monthly  discharge  ofOUa  River  at  San  Carlos,  AHx.,for  i59^i905— Oontinaed. 


Diaohuse  in  aeooiid4Bet. 


IffftTtmmn.  Minlmiim.     llMn. 


RaD-offin 


1004. 

JumAiy 

February 

March 

April 

nSy 

June 

July 

August 

September 

October 

November 

December 

The  year 

1905. 

January  1-il 

May  14-31 

June 

July 

August 

September 

October 

November  1-27 


96 
48 
15 
12 

ns 

0 
1,580 
8.200 
1,800 
5,870 
210 
000 


27 

17 

9 

2 

0 

0 

0 

240 

20 

20 

42 

81 


81.7 
82.6 
11.0 
5.8 
8.7 
0 
148 
952 
232 
825 
112 
306 


i,flio 
ns 

iSS 

0 

5S,fiO0 
11.8H 

6,«0 
18,800 


5,870 


224 


1«S,000 


7,000 

1,400 

675 

740 

1,090 

1,650 

705 

6,160 


120 
440 
80 
5 
110 
68 
28 
58 


1.290 

940 

255 
99.6 

441 

544 

149 
1,100 


28,100 
33,900 

15,300 
6.UD 
87.100 
82,400 

9.140 
58, «» 


Nora.— No  record  for  the  periods  Oct.  19, 1899,  to  Apr.  3, 1900,  and  Jan.  12  to  May  18, 1905. 
OILA  RIVER  VXAR  SAV  0ARL08,  ABU. 

Location. — One  mile  above  dam  site  in  box  canyon,  in  San  Carlos  Indian  BeBonm- 
tion,  about  6  miles  below  San  Carlos  Indian  Agency,  Gila  County. 

Rboords  available.— April  29,  1914,  to  September  30,  1917. 

Gage. — Stevens  water-stage  recorder  on  left  bank  about  1  mile  above  dam  site. 

DisoHAROE  MEASUREMENTS. — ^Mado  by  wadiug  near  gage  or  from  cable  about  1  mile 
above  gage. 

Channel  and  control. — Channel  composed  of  sand,  gravel,  and  boulders.  A  seou- 
permanent  control  is  formed  by  rapids  over  heavy  boulders  just  below  gige. 
Control  shifts  somewhat  because  of  sand  filling  in  and  washing  out  from  crevices 
between  the  boulders. 

Extremes  of  discharge. — 1914-1917:  Maximum  stage  25.5  feet  January  20,  1916 
(approximate  discharge,  determined  from  extension  of  rating  curve,  92,000  sec- 
ond-feet); TTiinimiim  stage  0.15  foot,  July  1,  1914  (discharge,  1  second-foot). 

Diversions. — Water  for  irrigating  about  30,000  acres  is  diverted  from  river  in  valley 
just  above  station.  At  times  this  diversion  reduces  the  low  flow  practically  to 
zero  at  the  station.  About  7,000  acres  is  irrigated  from  this  stream  above  the 
station  at  Guthrie. 

Accuracy. — Results  faur  except  for  extremely  high  or  low  stages  or  for  estimated 
periods.    (See  footnote  to  monthly  discharge  table.) 
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Monthly  diacharge  d/Oila  River  near  San  Carlos,  Ariz,,  far  years  ending  Sept.  SO,  1914^ 

1917. 


Month. 


DiKiiaige  in  8eooiid4Bet. 


MazJniiiiii.  Minlmtuxi, 


Rtm-off  (in 
acre-feet). 


M*y 

June 

July 

August 

September. 


The  period. . 


October.... 
November. 
Deoember.. 

January 

February.. 

March. 

Ar 


1916. 


^: 


June. 

July 

August 

September. 


The  year. 


October 

November.. 
Deoembor.. 

January 

Febnnry.. 
March. 

^■::::: 

Jane «. 

July 

Aoguet 

September. 


1016. 


The  year. 


October.... 
November. 
December.. 

January 

FiBbrawy.. 

March.. 

Ap 


1917. 


i^:: 


ay. 

Jmie. 

July 

August 

September. 


The  year.. 


405 
3,380 
8,220 
2,430 


3 

1 

291 

120 


8 

735 

068 

1,060 

612 


6,150 
3,220 


116 
250 
490 


1,170 

781 

6,180 

2,420 

3,060 

3,570 

8,870 

1,130 

103 

007 

500 

267 


2,100 


164 
134 


26 

26 

130 

387 


3,410 

068 

121 

190 

1,770 

2,670 


583 

137 

17 

12 

144 

128 


66.7 
71.6 
223 
13,800 
3,390 
3,800 
1,080 
403 
57.3 
87.6 
788 
720 


12 


1,890 


33,500 

822 

444 

14,400 

1,550 

1,910 


66 

1,050 

827 


330 

316 

328 

514 

418 

190 

72 

15 

14 

57 


8.240 

443 

347 
1,850 

964 

774 

482 

152 
34.8 

187 

221 
48.2 


33,500 


732 


402 
4,810 
80,500 
66,400 
86,400 


167,000 


71,000 

46,500 

380,000 

140,000 

310,000 

320,000 

390,000 

60,500 

11,500 

55,800 

80,700 

15,000 


1,500,000 


4,100 

4,250 

13,600 

787,000 

180,000 

178,000 

64.300 

34,800 

3,410 

5,300 

48,500 

42,800 


1,370,000 


100,000 
26,300 
21,300 
114,000 
53,500 
47,000 
28,700 
0,350 
2,070 
11,500 
13,000 
2,870 


530,000 


Non.— Mean  discharge  for  May  and  December,  1014;  January  to  September,  and  December,  1015;  Jan« 
narv  to  March,  and  Deoember,  1016;  and  May  and  September,  1917  estmuted  or  partly  estimated  by  e — 
paruofn  with  reoords  at  other  stations  on  this  stream. 


SAV  OABLOS  BIVSB  AT  BAH  0A&L08,  ABIZ. 

Location. — Opposite  railroad  station  at  San  Carlos,  Graham  County,  in  San  Carlos 
Indian  Reservation,  about  half  a  mile  above  junction  with  Gila  River. 

Dbainaob  arba. — ^Not  measured. 

Rboordb  available.— -August  17, 1910,  to  January  12,  1911,^  and  April  1,  1914,  to 
September  30, 1915,  when  station  was  discontinued. 


1  Discharge  not  computed  from  Aug.  17, 1910,  to  Jan.  12, 1911. 
heists  see  Water-Sapply  Papers  289  and  300. 


For  discharge  measurements  and  gage 
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Oaob. — Stevens  water-etage  recorder  on  left  bank.  The  original  gage,  which  was 
used  from  August  17,  1910,  to  January  12,  1911,  was  a  vertical  8ta£f  fostened  to 
right  pier  of  railroad  bridge,  downstream  end. 

DiscHARQB  MEASURBMBNTS.— Made  by  wading  or  from  cable  at  gage. 

Channel  and  control. — Sand,  badly  shifting  at  all  stages.  Section  flat  and  non- 
sensitive. 

Extremes  of  disgbarqb.— Stream  dry  a  part  of  each  year.  July  26,  1915,  a  heavy 
flood  occurred,  covering  the  surrounding  lowlands.    Discharge  not  determined. 

DiVBRSiONs. — No  record  of  any  diversions,  although  a  small  amount  was  probably 
diverted  above  the  gage  for  irrigation. 

AocuRAGY. — Results  poor  because  of  shifting  control  and  insufficient  discharge  meas- 
urements. 

Monthly  discharge  of  San  Carlos  River  at  San  Carlos^  Ariz,,  from  Apr,  1, 1914,  to  SepL  SO, 

1915, 


Month. 

Dischaige  in  second-feet. 

Run-off  in 

iiftZimuxn. 

Minimum. 

Mean. 

acrfr4e0t. 

1914. 
Anril 

0 
0 
21 
165 
145 
90 
375 
290 
150 

0 
0 
0 
0 
0 
10 
10 
25 
40 

0 

0 

2.1 

12.8 

47 

32.3 

59 

60 

63 

0 

m5?:::::::::::::::::::::::::::::::::::::::::::::::::::::: 

0 

Jane. 

125 

July 

762 

August. 

2,800 
l!9» 

September 

October 

November 

December  1-18 

3O0 
3,57D 
2,25) 

'Hie  p^rtod 

375 

0 

292 

15.100 

1915. 
Jemiftryl-M , 

145 
210 
160 
190 
132 
155 
0 

40 
6 
7 
6 
2 
0 
0 

79 

128 

97 

46 

36 

2.6 

0 

a  15 

as 

4,890 

February  1-19 

Mardi 

AprlL 

48» 
5980 
2.740 
2  21D 

1^;;:::::::::::::::::::::;::::;::::::;:::::::::::::::: 

June ... . 

155 

July  1-26 

0 

August     

980 

September 

aoo 

1914, 


a  Estimated. 

NoTB.^Floods  above  the  limit  covered  by  the  rating  curve  oconired  during  the  period  Deo.  _ 
Jan.  29-31.  Feb.  30-22,  and  July  36-31,  1916.  Discharge  Dec  31, 1914, 150  8econd4Bet.  Mean 
Feb.  23-^  1915, 1&7  second-feet. 

PRESENT  IRRIGATION. 

All  irrigation  on  the  reservation  in  1914  was  done  with  water  from 
the  Gila  and  San  Carlos  rivers,  diverted  into  the  main  canals  by 
brush  and  earth  dams  thrown  across  the  channels.  These  dams  are 
temporary  affairs  that  wash  out  at  each  flood  and  must  be  rebuilt  at 
the  beginning  of  each  irrigating  season  and  perhaps  several  times 
during  the  season.  They  are  necessarily  low  and  are  too  frail  to 
impound  the  water  and  raise  it  much  above  its  natural  level,  so  that 
the  intake  of  the  ditch  can  be  little  higher  than  the  bottom  of  the 
chaonel.  This  condition  allows  little  opportunity  for  the  silt  to 
settle  before  the  water  is  taken  into  the  canals.  Consequently  the 
canals,  especially  those  on  the  Oila,  become  choked  with  silt  and  must 
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Ereqnentlj  be  dug  out.  Flood  waters  discharging  into  the  canals 
through  gullies  from  the  sides  of  the  valley  also  deposit  much  silt  and 
often  destroy  sections  of  the  canals  by  cutting  across  them. 

Permanent  dams  that  could  withstand  the  floods  would  save  much 
expense  and  also  relieve  the  present  water  shortage  to  some  extent, 
for  mucdi  water  is  now  lost  by  seepage  through  the  temporary  dams, 
even  when  the  rivers  are  low.  On  account  of  the  unstable  character 
of  the  bottom  and  sides  of  the  chaonels,  however,  permanent  dams 
may  not  be  practicable  on  Gila  Biver.  On  the  upper  San  Carlos  a 
suitable  site  for  a  permanent  dam  could  probably  be  found,  but 
whether  the  additional  land  that  could  be  irrigated  with  the  water 
saved  by  a  permanent  dam  would  warrant  its  construction  is  not 
certain. 

The  enlargement  of  the  present  irrigation  system  on  Gila  River  to 
include  more  of  the  arable  lands  in  the  valley  would  require  the  con- 
struction of  canals  at  higher  levels  than  those  now  in  use.  If  per- 
manent dams  are  not  practicable  the  construction  of  high-level  canals 
would  necessitate  either  carrying  the  ditch  head  much  farther  up  the 
river  and  outside  of  the  reservation,  or  else  pumping  from  the  river 
into  the  high-level  canals. 

The  most  serious  drawback  to  the  present  irrigation  system  is  the 
inadequacy  of  the  water  supply  during  certain  months  of  the  year. 
Gila  and  San  Carlos  rivers  are  usually  lowest  in  May,  June,  and  July, 
the  months  during  which  water  is  most  needed.  It  is  not  unusual  for 
these  streams  to  dry  up  entirely  at  times  during  these  months,  so  that 
it  be<^me8  necessary  to  scrape  out  holes  in  the  sand  and  gravel  of  the 
channels  to  provide  water  for  stock.  According  to  the  stream-gaging 
records  of  the  United  States  Geological  Survey  for  1914  no  watOT 
passed  the  gaging  station  on  San  Carlos  River  at  San  Carlos  during 
April  and  May,  but  in  June  125  acre-feet  and  in  July  762  acre-feet 
passed  the  station.  At  the  gaging  station  above  the  box  canyon  on 
the  Gila  the  average  flow  for  the  first  22  days  after  the  automatic  gage 
was  in  operation,  from  May  27  to  June  17,  was  18  acre-feet  per  day. 
As  these  records  were  obtained  below  the  irrigated  districts  of  the 
reservation  they  do  not  show  the  amount  of  water  taken  out  by 
ditches. 

The  yearly  cost  of  keeping  up  the  ditches  and  diversion  dams  on  the 
reservation  is  from  $1,800  to  $2,000.  In  1913  the  expenditure  in 
preparation  for  the  season's  irrigation  was  $1,908,  according  to  the 
statement  of  the  superintendent,  A.  L.  Lawshe.  The  total  area 
irrigated,  according  to  Mr.  Lawshe,  was  1,428  acres,  of  which  421 
acres  was  in  the  Bylas  district,  469  acres  in  the  San  Carlos  district, 
and  538  acres  in  the  Peridot  district.  The  cost  per  acre  was  there- 
fore $1.34. 
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QUAJULOW  GROUND  WATER. 
OOOX7BBBNOB  AND  QXTANTITV. 

Water  is  found  at  shallow  depths  in  the  Becent  alluvial  fill  of  the 
Gila  and  San  Carlos  valleys.  Most  of  the  wells  are  on  the  low  terraces 
above  the  stream  channels.  Most  wells  dug  by  the  Indians  for 
domestic  water  supplies  are  not  more  than  15  or  20  feet  deep,  but 
several  constructed  by  white  settlers  on  higher  groimd  are  deeper. 
The  Rice  school  well;  at  the  base  of  the  bluffs  on  the  north  side  of 
San  Carlos  Valley  (No.  3,  PL  IV),  is  36  feet  deep  and  has  a  depth  to 
water  of  32  feet.  Two  large  dug  wells  at  the  flour  mill  at  San  Carlos 
are  30  and  32  feet  deep.  The  well  at  the  railroad  station  at  Calva, 
near  the  foot  of  the  bluffs  on  the  south  side  of  Gila  Valley  (No.  13, 
PL  III),  is  75  feet  deep,  and  the  water  table  here  is  45  feet  below  the 
surface. 

The  shallow  wells  on  the  level  arable  terraces  end  in  sand  and  fine 
gravel  similar  to  the  material  in  the  present  stream  channels.  The 
general  correspondence  of  the  water  level  in  the  wells  with  the  level 
of  the  water  in  the  streams  indicates  that  the  alluvium  is  saturated 
about  to  the  stream  level. 

The  water  is  supplied  by  percolation  from  the  rivers,  by  water  dis- 
chai^d  into  the  valleys  through  tributary  arroyos,  and  by  direct 
rainfall  on  the  valleys.  The  principal  contributions  are  probably 
made  by  percolation  of  stream  water  into  the  bottoms  and  sides  of 
the  river  channels.  Second  in  importance  are  contributions  made  by 
tributary  arroyos,  a  part  of  whose  water  sinks  into  the  gravel  near  the 
edges  of  the  valleys.  The  amount  of  water  contributed  by  direct 
rainfall  is  relativdy  smalL  The  rapidity  with  which  water  with- 
drawn from  wells  is  replenished  depends  on  the  porosity  and  continuity 
of  the  water-bearing  beds  and  the  location  of  the  weUs  with  respect 
to  the  streams.  WeUs  close  to  the  stream  channels  will  probably 
yield  more  freely  than  wells  farther  back,  at  a  greater  distance  from 
the  principal  source  of  supply.  Where  large  quantities  of  water  are 
required  it  is  therefore  generally  not  advisable  to  sink  wells  at  veiy 
great  distances  from  the  streams. 

The  lake  beds,  which  imderlie  the  Recent  alluviiun,  yield  some  water 
but  do  not  constitute  good  water-bearing  material.  The  large  dug 
wells  at  the  San  Carlos  flour  mill,  on  the  gently  sloping  ground  above 
the  San  Carlos  bottoms,  penetrate  about  15  feet  of  coarse  sand  and 
gravel  and  then  pass  into  the  lake  beds.  The  upper  sands  and 
gravels  are  above  the  water  level  and  are  therefore  dry,  and  the 
water  is  said  to  come  out  of  thin  ''clay"  seams  in  soft  fine-grained 
sandstone.  The  wells  are  about  30  feet  deep  and  have  an  aggregate 
cross-sectional  area  of  about  1,400  square  feet.  In  summer  about 
50,000  gallons  of  water  is  pumped  from  them  dxuing  a  10-hour  day. 
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At  this  rate  these  lai^  wells  are  soon  pumped  down,  and  m  order  to 
continue  pumping  it  is  necessary  to  put  into  operation  a  syphon 
connecting  the  large  wells  with  a  well  on  the  terrace  of  San  Carlos 
Biver.  When  pmnping  is  continuous  this  well,  which  is  only  10  feet 
deep  and  8  by-S  feet  in  cross  section  and  which  ends  in  Becent  allu- 
vium, furnishes  most  of  the  water. 

A  number  of  years  ago  two  wells  were  drilled  from  the  bottom  of 
the  larger  of  the  two  wells  at  the  flour  mill  in  the  hope  of  getting  an 
increased  supply  from  a  deeper  stratum.  One  of  these  weUs  reached 
a  depth  of  about  115  feet,  and  the  other  was  simk  to  a  depth  of  385 
feet  below  the  surface.  Both  wells  were  failures,  although  in  the 
385-foot  well  a  small  supply  of  water  was  obtained  at  85  feet.  All  the 
way  down  these  wells  were  in  the  same  fine-grained  sandstone — 
probably  belonging  to  the  lake  beds — ^foimd  in  the  lower  parts  of  the 

dug  wells. 

aXTAUTY. 

The  mineral  character  of  waters  from  weUs  and  from  Gila  Biver 
is  shown  in  Tables  1  and  2.  The  samples  whose  analyses  are 
given  in  Table  1  -were  collected  by  the  writer  in  the  course  of  the  field 
investigation.  Table  2  gives  the  results  of  analyses  of  waters  from  a 
nimiber  of  shallow  test  wells  put  down  in  the  Gila  Valley  several  years 
ago  under  the  direction  of  James  W.  Martin,  superintendent  of  irriga- 
tion for  the  Indian  Office. 

In  samples  1,  9,  12,  13,  and  14  (Table  1),  which  represent  waters 
from  shallow  wells  in  the  Gila  Valley  above  the  proposed  San  Carlos 
reservoir  site,  the  amoimt  of  total  soUds  ranges  from  1,330  to  2,412 
parts  per  million.  Samples  9,  12,  13,  and  14  are  very  high  in  their 
content  of  chlorine,  one  of  the  constituents  of  sodimn  chloride  or 
common  salt,  ordinarily  referred  to  as  one  of  the  '*white  alkaUes." 
These  waters  are  practically  worthless  for  irrigation  under  ordinary 
conditions.  Sample  1  contains  less  sodimn  chloride  but  contains  a 
prohibitive  amoimt  of  sodium  carbonate  or  ''black  alkaU,"  which  is 
even  more  harmful  than  white  alkah.  The  sample  of  water  from 
Gila  Biver  at  the  canal  intake  is  representative  of  the  water  now  used 
for  irrigation  on  the  reservation.  Comparison  with  the  weU  waters 
shows  that  it  contains  less  than  half  as  much  white  alkaU.  The  fact 
that  it  has  been  used  successfully  for  many  years  for  the  irrigation 
of  crops  in  the  Gila  Valley  is  sufficient  proof  of  its  value  as  an  irrigat- 
ing water.  The  effects  of  its  continued  use,  however,  are  shown  by 
the  alkaU  spots  that  appear  in  the  alfalfa  fields,  and  it  is  questionable 
whether  the  crops  could  endure  a  much  greater  amoimt  of  these  salts. 
A  doubling  of  the  amoimt  of  alkah,  which  would  result  from  the  use 
of  well  waters  such  as  the  analyses  represent,  would  probably  prove 
fatal  to  most  crops,  even  under  the  most  favorable  conditions  of  soil 
and  drainage. 
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The  sample  from  ttie  pmnping  plant  at  San  Carlos  (Table  1)  is  & 
mixed  water  from  wells  at  tiie  flour  mill  and  a  well  about  500  feet 
northeast  of  the  flour  mill,  on  the  San  Carlos  Biver  bottoms.  His 
watOT  contains  less  soluble  salts  than  any  of  the  other  well  w^at^s 
that  were  analyzed.  It  contains  a  moderate  amount  of  white  alkali 
and  a  small  amoimt  of  the  more  injurious  black  alkali.  As  an  irrigat- 
ing water  it  may  be  classed  as  fair,  and  in  its  probable  effects  on  crop^ 
ii»  is  comparable  to  the  water  from  Gila  River. 

Unfortunately  no  analyses  of  well  waters  from  the  San  Carlos 
Valley  are  available.  A  sample  thought  to  be  fairly  representative 
of  well  waters  in  the  San  Carlos  Valley  was  obtained  from  a  driven 
well  near  the  river  at  the  new  steel  bridge  across  the  San  Carlos. 
The  sample  was  too  small  for  a  complete  analysis,  however,  and 
therefore  no  report  on  this  water  was  obtained. 
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XTSB  FOB  IBBiaATION. 

Although  no  definite  tests  have  been  made  there  is  reason  to  believe 
that  the  recent  alluviuin  would  yield  enough  water,  if  pumped  from 
shallow  weUs,  to  irrigate  all  the  arable  lands.  As  the  principal 
contributions  to  the  groimd-water  supply  are  received  from  seepage 
of  the  streams  into  the  bottoms  and  sides  of  the  stream  channels; 
wells  should  be  located  as  near  the  channels  as  possible  if  large  yields 
are  desired.  Wells  and  pimiping  plants  should,  however,  be  placed 
where  there  is  no  danger  that  they  will  be  washed  out,  for  the  streams 
are  continually  changing  their  courses  and  wearing  away  the  lands 
adjacent  to  their  channels. 

Irrigation  with  water  pumped  from  wells  would  have  an  important 
advantage  over  irrigation  with  surface  water  in  that  the  supply 
would  be  nearly  uniform  throughout  the  year,  whereas  surface  sup- 
pUes  are  most  abundant  when  irrigation  is  not  needed  and  least 
abundant  in  the  dry  season.  Its  cost  would  be  considerably  higher 
than  the  present  cost  of  irrigating  with  surface  water,  but  this  higher 
cost  would  be  compensated  to  a  large  extent  by  an  increased  crop 
jrield  made  possible  by  an  assured  water  supply  in  the  dry  season, 
during  which  the  crops  often  suffer. 

The  principal  objection  to  the  use  of  water  from  wells  is  the  poor 
quality  of  the  water.  The  waters  of  the  Gila  Valley  are  so  heavily 
impregnated  with  mineral  matter  as  to  require  extraordinary  pre- 
cautions to  prevent  the  accmnulation  of  an  injurious  amoimt  of 
alkali  in  the  soil,  and  it  is  doubtful  whether  they  could  be  successfully 
used  for  any  length  of  time  even  under  the  most  favorable  conditions 
of  soil  and  drainage.  The  data  as  to  the  quality  of  the  ground  waters 
of  the  San  Carlos  Valley  are  meager,  but  there  is  reason  to  believe 
that  these  waters  are  better  than  those  of  the  Gila  Valley. 

Final  judgment  as  to  the  availability  of  the  shallow  ground  waters 
may  well  be  deferred  until  practical  tests  have  been  made  and  their 
effects  on  crops  noted  imder  actual  working  conditions.  Experiments 
of  this  kind  should  be  carried  on  at  the  Bylas  farm,  in  the  Gila 
Valley,  where  a  small  pinnping  plant  has  lately  been  installed,  and 
similar  experiments  should  be  made  in  the  San  Carlos  Valley. 

To  the  extent  that  the  shallow  groimd  water  is  f oimd  to  be  good 
enough  for  irrigation,  it  can  be  used  advantageously  on  the  tracts 
now  under  cultivation  to  supplement  the  inadequate  surface  water 
supply,  and  also  on  the  arable  tracts  that  lie  above  the  present  ditch 
system. 

ARTESIAN  WATER. 

The  principles  upon  which  artesian  flows  from  sedimentary  rocks 
depend  are  explained  in  textbooks  on  geology  and  in  many  of  the 
publications  of  the  United  States  Geological  Survey.     The  necessary 
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conditions  are  conciselj  stated  by  T.  C.  CSiamberlin  ^  as  foUows: 
(1)  A  pervious  stratum  to  pennit  the  oitrance  and  the  passage  d 
the  water;  (2)  a  water-ta^t  bed  below  to  prevent  the  downward 
eeci^  of  the  water;  (3)  a  like  impervious  bed  above  to  prevent 
eeci^  upward,  for  the  watar,  being  under  pressure  from  the  fountain 
head,  would  otherwise  find  relief  in  that  direction;  (4)  an  inclination 
of  these  beds  so  that  the  edge  at  ^diich  the  waters  enter  will  be 
hi^ier  than  the  surface  at  the  wdl;  (5)  a  suitable  exposure  of  the 
edge  of  the  pervious  stratum,  so  that  it  may  take  in  a  sufficient 
supply  of  water;  (6)  rainfall  adequate  to  furnish  tUs  supply;  (7) 
abeoice  oi  any  means  oi  escape  for  the  water  at  a  lower  level  than 
the  surface  at  the  welL 

In  the  Gila  Basin  and  in  the  lower  part  of  the  San  Carlos  Basin 
the  essential  conditions  for  an  artesian  flow  as  stated  above  are  be- 
lieved to  be  fulfilled,  the  Gila  conglomfgate  soring  as  the  pervious 
stratum  for  the  oitrance  and  passage  of  the  water,  the  rock  floor 
upon  which  it  rests  serving  as  the  lowi^  impervious  stratum,  and  the 
lake  beds  serving  as  theupper  impervious  stratum.  (SeesectionD-D\ 
Pin.) 

Wherever  the  Gila  con^omomte  is  exposed  it  has  the  appearance 
of  a  good  water-bearing  mateiiaL  Its  outcrops  along  the  flanks  of 
the  ranges,  several  hundred  feet  above  die  river  valleys,  provide  a 
large  intake  area  for  the  absorption  of  direct  rainfall  and  run-off 
from  the  mountains  above.  If  the  conglomerate  extoids  to  the 
axes  of  the  basins  and  is  of  the  same  character  as  at  the  outcrops,  it 
fulfills  the  first  requisite  pvea  above.  Its  character  near  the  axes 
of  the  basins,  where  it  is  hiddoi  boieath  the  overlying  formations, 
can  only  be  conjectured.  It  probably  contains  less  coarse  material 
there  than  where  it  crops  out,  but  th^^  is  no  reason  to  believe  that 
it  is  ^itirely  devoid  of  water-bearing  gravels. 

The  rock  basins  in  which  the  Gila  conglomerate  lies  appear  to  be 
suflSciently  tight  to  prevent  the  escape  of  ground  wattf.  At  their 
lower  ends  the  Gila  and  San  Carlos  basins  are  closed  by  mountains 
that  allow  the  escape  of  surface  water  through  a  narrow  gorge  (the 
box  canyon) ,  but  are  believed  to  hold  back  effectively  the  deep  ground 
waters.  The  rock  floor  of  the  basins  is  likewise  believed  to  be  suffici- 
ently impervious  to  prevent  the  escape  of  ground  water  downward 
and  out  of  the  basins. 

The  lake  beds  occupy  the  middle  parts  of  the  basins  and  ext^d 
far  up  on  the  sides,  blanketing  the  Gila  con^merate  to  elevatjbns 
several  himdred  feet  above  the  river  valleys.  On  the  whole  they 
seem  to  be  an  effective  artesian  cover,  comparatively  free  from 
fractures  and  sufficiently  impervious  in  themselves  to  prevent,  at 

*  r.  a  0«qL  Snrrej  Plfth  Axm.  R«pC^  pp.  1M-US»  ISSSl 
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[east  in  part,  the  upward  escape  of  water  imprisoned  beneath  them, 
yong  the  north  side  of  the  Gila  VaUey,  opposite  Navajo  Bill  Point 
md  at  several  other  places  farther  east,  small  springs  issue  near  the 
base  of  the  bluffs.  A  group  of  springs  occurs  in  the  large  arrojo 
Evhich  enters  the  Gila  from  the  north  opposite  Bylas  siding.  There 
IS  another  spring  in  Kelly  Wash,  on  the  south  side  of  the  basin,  2 
oiiles  southeast  of  San  Carlos.  (See  PL  11.)  If  these  springs  repre- 
sent leakage  from  the  artesian  reservoir,  as  seems  probable,  the 
lake  beds  are  not  perfectly  water-tight,  but  apparently  the  amoimt 
of  water  lost  in  this  way  is  not  great.  At  a  number  of  places  there 
are  also  evidences  of  a  possible  disturbance  of  the  artesian  cover, 
as  indicated  by  lava  intrusions  and  slight  folding  and  f  aid  ting. 

In  the  Gila  Basin  favorable  artesian  conditions  exist  along  the 
north  side  of  the  basin  for  15  miles  from  the  east  boimdary  of  the 
reservation  to  a  point  8  miles  east  of  the  Triplets.  Farther  west  the 
Gila  conglomerate  is  not  exposed  and  consequently  the  artesian 
prospects  are  not  so  good.  On  the  south  side  of  the  Gila  Basin 
favorable  artesian  conditions  are  found  for  a  distance  of  20  miles 
below  Bylas  and  a  point  4  miles  east  of  the  box  canyon. 

In  the  San  Carlos  Basin  artesian  structure  exists  along  the  west 
side  for  5  miles  northward  from  the  box  canyon.  Beyond  that 
point  the  structure  may  be  less  favorable  on  accoimt  of  possible 
serious  disairangements  of  the  strata  as  a  restdt  of  volcanic  disturb- 
ancesy  which  are  indicated  by  numerous  lava  flows.  On  the  east  side 
the  absence  of  outcrops  of  the  Gila  conglomerate  makes  conditions 
unfavorable. 

As  the  structure  is  favorable  to  artesian  conditions  on  one  or  both 
sides  of  the  Gila  Basin  between  the  east  boimdary  of  the  reservation 
and  San  Carlos,  there  are  prospects  that  artesian  water  can  be 
obtained  in  the  river  valley  between  these  points  by  drilling  through 
the  recent  alluviiun  and  lake  beds  into  the  Gila  conglomerate. 

As  the  structure  is  favorable  to  artesian  conditions  on  the  west 
side  of  the  San  Carlos  Basin  for  5  miles  north  from  the  box  canyon, 
there  are  also  prospects  that  artesian  water  can  be  obtained  in  the 
river  valley  from  San  Carlos  north  to  the  new  San  Carlos  steel  bridge. 
All  this  part  of  the  valley,  however,  is  inside  the  proposed  reservoir 
site.  In  the  part  of  the  San  Carlos  Valley  above  the  steel  bridge 
conditions  do  not  appear  to  be  favorable  for  obtaining  an  artesian 
supply. 

According  to  the  writer's  estimates,  based  entirely  on  the  probable 
relative  positions  of  the  formations  as  represented  graphically  in  the 
cross  sections  in  Plate  II,  the  average  thickness  of  the  lake  beds  near 
the  middle  parts  of  the  basins  does  not  exceed  700  feet.  However, 
as  no  complete  sections  are  exposed,  this  estimate  may  be  much  too 
low.    As  the  lake  beds  were  laid  down  on  an  eroded  and  somewhat 
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It  B  MpnwiMf  froA  data  obteMed  m  a  gBologie  k&TestigatMm  to 
pvHficl  dednitdr  tke  lauimte  or  ahfnrr  of  MtrHfin  water,  for  tlK 
reamm  tiiat  aii£a¥ordhle  cooJiik—i  naj  exist  vodefgroaiid  wiiidi 
60  mot  appear  at  the  svface.  However,  the  inreatigatian  tiia^  bas 
been  Made  shows  that  the  coaifitaHW,  in  go  far  as  they  cen  be  otMtEiad, 
are  saSoeQiIj  faTwable  to  wenaai  the  diilfiiig  at  a  test  weD. 

As  no  veijs  here  beea  drilled  iato  the  Gila  eong^anerate,  theqnjility 
of  the  water  which  it  nwfaini  is  not  knopwn.  The  soorcse  of  the  wnter 
is  the  rein  on  the  ontcrap  aid  the  nn-off  fiii  the  hard  igneous  and 
aetfioHnteiT  rocks  of  the  iwwteim  abore.  The  water  as  it  enters 
the  Gila  congkoMrate  is  theratore  pnbaUy  oeij  nKKlcratdj  mineral- 
ianL  In  pajbiug  duwinneid  tolowier levA  throngli  the  cop|jtonierate 
it  ffiaBoires  more  or  Ie»  wmmenl  matter,  bat,  to  jndge  fmn  the  dmr- 
actor  of  the  mstftiek  in  this  lor— tinn  as  rereeled  in  its  oatcrops, 
the  smoant  of  soluble  matter  is  not  laige.  lliere  may,  ham  ever, 
be  bmied  seline  beds  along  the  axes  of  the  vaD^Si.  In  riew  of  the 
aomee  of  the  water  contained  in  the  Gila  conglomerate  and  the 
diaracter  of  the  forms rinn.  there  is  iceooo  to  believe  that  the  water 
is  good  iiMii^h  for  1 


STMMART  AND  COXCi;USION& 

1.  The  pert  of  the  Gila  YaDey  within  the  reservation  and  ontside 
of  the  propooed  lejqioii  site  contains  aboni  4.595  acres  of  arable 
lend,  hi  1913  only  421  acres,  or  leas  thsn  10  per  cent  ot  this  arable 
lend,  was  imgsted  simI  fanned. 

2.  Tlie  San  Cbrlos  Yalky,  all  ci  which  lies  within  the  reserration, 
contains  1.S40  acres  of  arable  land  above  the  proposed  res^rvcHr  site. 
In  19 13«  53S  a^es,  or  a  little  more  than  30  per  cent,  of  tins  araUe  land 
was  irrigated  and  fanned. 

3.  On  account  of  the  lack  of  sufficient  water  in  Gila  and  San  Carlos 
rivHs  dming  a  certain  period  in  snnuner  whoi  irrigation  is  most 
needed  and  on  account  of  the  difficulty  of  tn^intifciiimg  division  djong 
and  canab,  the  svstem  of  irrigation  in  1914  was  inadequate. 

4.  In  the  river  valleys  water  in  sufficient  quantities  for  irrigaticm 
can  probably  be  obtained  by  pumping  from  shaDow  wdb  in  the 
aUuvixim. 

5.  Tbe  principal  source  of  the  water  in  the  valley  alluvium  is  bdieved 
to  be  stvpage  from  the  rivers.  Consequently  the  largest  yields  may 
be  tvxpeeted  from  wells  near  the  river  **HmTiTi<Ja, 
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6.  In  1913  the  cost  of  irrigating  nnder  the  present  system  was  $1.34 
an  acre.     The  cost  of  pumped  well  water  would  probably  be  higher. 

7.  The  waters  from  shallow  weUs  in  the  Gila  Valley  are  heavily 
mineralized.  They  are  so  high  in  chlorine,  which  is  one  of  the  con- 
stituents of  common  salt,  that  they  are  of  doubtful  value  for  irrigation, 
and  if  used  continuously  they  would  require  extraordinary  precau- 
tions to  prevent  an  excessive  accmnulation  of  alkaU  in  the  soil. 

8.  The  shallow  ground  waters  in  the  San  Carlos  Valley  are  believed 
to  be  better  than  those  of  the  Gila  Valley  and  comparable  to  the  water 
from  Gila  River,  which  is  now  successfully  used  for  irrigation. 

9.  Final  judgment  on  the  suitabihty  of  the  shallow  ground  waters 
for  irrigation  should  be  deferred  until  their  effect  on  crops  has  been 
determined  by  actual  experiment. 

10.  To  the  extent  that  the  shallow  ground  waters  are  found  to  be 
good  enough  for  irrigation  they  can  be  advantageously  used  on  the 
tracts  already  under  cultivation  to  supplement  the  surface-water 
supply  and  on  arable  tracts  that  lie  above  the  ditches. 

11.  In  the  Gila  Basin  structure  favorable  to  artesian  conditions 
exists  on  one  or  both  sides  of  the  valley  between  the  east  boundary  of 
the  reservation  and  San  Carlos,  and  it  is  believed  that  artesian  water 
can  be  obtained  in  the  river  valley  between  these  points. 

12.  In  the  San  Carlos  Basin  structure  favorable  to  artesian  condi- 
tions exists  only  on  the  west  side  adjacent  to  that  part  of  the  valley 
included  within  the  proposed  reservoir. 

13.  To  test  the  water-bearing  possibilities  of  the  Gila  conglomerate 
it  will  be  necessary  to  drill  through  the  Recent  alluvium  and  the  lake 
beds,  which,  according  to  the  writer's  estimates,  have  an  average  thick- 
ness below  the  river  valleys  of  not  more  than  700  feet.  In  some  places 
it  may  be  necessary  to  drill  1,000  to  2,000  feet  to  test  the  existence  of 
water-bearing  beds. 

14.  The  structure  appears  most  favorable  on  the  south  side  of  the 
Gila  Basin,  west  of  Bylas.  A  good  location  for  a  test  well  would  be 
on  Dewey  Flat  or  on  the  180-acre  tract  of  arable  land  1  mile  east  of 
Dewey  Flat. 

15.  There  is  no  direct  information  as  to  the  quality  of  the  water  in 
the  Gila  conglomerate,  but  it  is  probably  good  enough  to  be  used  for 
irrigation. 

16.  Unfavorable  conditions  may  exist  undergroimd  that  will  make 
it  impossible  to  obtain  artesian  weUs,  but  the  conditions  as  observed 
at  the  stirface  are  sufficiently  favorable  to  warrant  the  drilling  of  a 
test  well 
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GROUND  WATER  IN  LANFAIR  VALLEY,  CALIFORNIA 


By  David  G.  Thompson. 


LOC-A.TION  AND  GENERAL.  FEATURES  OP  THE  VALLEY. 

The  area  described  in  this  paper  lies  in  the  east-central  part  of  San 
Bernardino  County,  Calif.    (See  PL  V.)    It  is  mostly  a  large  alluvial 
plain,  which  slopes  southeastward  with  a  nearly  uniform  grade  of 
about  100  feet  to  the  mile,  though  its  continuity  is  at  several  places 
broken  by  small  buttes  of  lava  or  by  granite  knobs.    This  plain  is 
bordered  on  the  west  and  north  by  the  Mid  Hills  and  the  New  York 
Mountains,  and  on  the  south  and  east  by  several  more  or  less  detached 
mountain  masses,  composed  principally  of  volcanic  rocks.   The  largest 
of  these  detached  mountains  are  the  Piute  Kange,  on  the  east,  and 
Hackberry  Moimtain,  on  the  south.   The  plain  and  the  adjacent  moun- 
tain slopes  form  a  nearly  inclosed  drainage  basin,  which  is  outlined 
on  Plate  VI.    This  drainage  basin  includes  about  325  square  miles. 
The  alluvial  slopes  cover  about  260  square  miles,  or  80  per  cent  of  the 
basin ;  the  mountains  cover  about  65  square  iniles.    The  grade  of  the 
alluvial  slopes  is  generally  so  slight  as  not  to  interfere  with  agri- 
culture.  The  basin  includes  no  lowland  tract  of  nearly  flat  land,  such 
as  is  foimd  in  the  Ivanpah,  Mesquite,  and  Pahrump  valleys,  to  the 
north. 

This  drainage  basin  has  been  called  the  Barnwell  Sink,^  but  this 
name  is  not  appropriate,  because  Barnwell  lies  on  its  extreme  outer 
edge,  and  it  is  not  a  "sink,"  for  that  term  is  commonly  used  in  the 
desert  region  of  California  to  designate  the  bottom  of  a  closed  basin 
in  which  a  stream  disappears  either  because  its  water  is  evaporated 
or  because  it  sinks  into  the  ground.  It  is  suggested  that  this  area  be 
called  Lanf  air  Valley,  as  most  of  the  settlements  in  it  are  near  Lanf  air 
and  as  that  town  is  not  far  from  its  center. 

During  the  last  two  or  three  years  many  settlers  have  taken  up 
homesteads  in  this  valley,  most  of  them  near  Lanfair,  and  have  been 

*  Talt,  C.  E.,  Irrigation  resources  of  soathem  California :  Conservation  Comm.  Cali- 
fornia Bept.  p.  824,  1912. 
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attempting  to  raise  crops  by  dry  fanning.    In  the  fall  of  t 
than  130  registered  voters  were  living  here.    The  writer  vl 
valley  in  November,  1917,  while  he  was  gathering  data  for  % 
desert  watering  places,^  and  obtained  information  about  t| 
supply.    Altjhough  very  few  weUs  have  been  drilled  in  the  vij 
very  little  data  were  available  concerning  the  water  suppl] 
been  decided  to  publish  this  brief  report  because  a  large  nm 
settlers  have  already  taken  up  land  in  the  valley  or  are  plai| 
settle  there. 

ROABS  AND   SETTLEMENTS.  I 

Lanfair  Valley  is  traversed  from  north  to  south  by  the' 
well  and  Searchlight  branch  of  the  Atchison,  Topeka  &  Sa4 
Bailway,  which  connects  with  the  main  transcontinental  1| 
GroflFs,  9  miles  southeast  of  Vontrigger.    In  1917  there  was* 
service  from  Goffs  to  Searchlight  six  days  a  week,  and  (m  91 
a  train  ran  from  Goffs  to  Ivanpah.    There  were  small  settlek 
at  Lanfair,  Ledge  (Maruba  post  office),  and  Barnwell,  and! 
offices  at  the  first  two  places.    There  was  a  small  store  at  Lat 
at  which  groceries,  gasoline,  and  oil  could  be  obtained.     PI 
Blackburn,  and  Vontrigger  itre  merely  railroad  sidings,  not  m 
ments.     Fair  automobile  roads  connect  the  valley  with  the 
rounding  country.     The  Ivanpah  and  adjoining  valleys  mai 
reached  by  way  of  Barnwell.    From  Lanfair  a  road  leads  to  C 
and  the  Valley  Wells  mining  region,  by  way  of  Kock  Springs,  6 
emment  Holes,  and  Cedar  Canyon.    A  road  leads  southward,  pap 
lei  to  the  railroad  for  part  of  the  distance,  to  the  much-travf 
National  Old  Trails  Bo^d  at  Goffs.    Another  road  leads  southwt 
ward  and  then  southward  from  Government  Holes  to  the  Sa2 
Fe  Railway  and  the  National  Old  Trails  Hoad  at  Fenner. 

BliBVATION  AND  BRAINAGE. 

Lanfair  Valley  stands  at  a  high  altitude,  most  of  it  3,500  to  5,(|L 
feet  above  sea  level,  and  two  extensions  of  the  valley  west  and  norft 
west  of  Rock  Springs  rise  nearly  5,500  feet  above  sea  leveL    Thet 
two  branch  valleys  reach  almost  to  the  summit  of  the  Mid  HiS^ 
which  form  a  small  range  in  the  rim  between  the  Providence  MouA 
tains  and  the  New  York  Mountains.    At  one  place  the  almost  flat 
surface  of  the  southern  branch  valley  has  been  slightly  dissected  bT 
drainage  lines  that  lead  to  Cedar  Canyon.     This  canyon,  whica 
drains  westward,  has  cut  entirely  through  the  former  divide  of  the 
Mid  Hills  and  is  tapping  the  drainage  of  the  eastern  side  of  the 
mountains. 

^  Thompson,  D.  G.,  Routes  to  desert  watering  places  in  San  Bernardino  Coontj,  CaUf^ 
and  adjoining  areas:  U.  S.  Oeol.  Survey  Water-Supply  Paper  —  (In  preparation). 
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The  surface  of  Lanfair  Valley  has  a  gentle  and  nearly  uniform 
3utheastem  slope  from  the  head  of  these  elevated  valleys,  above 
rhich  the  mountains,  except  one  or  two  peaks,  rise  not  more  than 
,000  feet. 

The  valley  is  drained  at  several  places,  principally  through  a  wide 
»ass  6  miles  east  of  Blackburn,  but  partly  through  two  narrow 
masses  on  the  east  and  west  sides  of  Hackberry  Moimtain.  Nearly 
.11  the  drainage  moves  southward  to  a  large  valley  that  extends  from 
Jeffs  southwestward  to  a  closed  basin  several  miles  south  of  Cadiz 
[see  PI-  V) ,  the  bottom  of  which  is  about  600  feet  above  sea  level. 
i.  drainage  line  extends  ccmtinuously  from  a  point  near  Barnwell  to  a 
x)int  several  miles  south  of  Cadiz,  a  distance  of  more  than  75  miles.^ 
Phis  is  one  of  the  longest  drainage  lines  in  any  closed  basin  in 
ike  desert  region  of  southern  California.  A  very  small  part  of  the 
Irainage  *of  the  valley  goes  toward  Colorado  River  by  way  of  two 
;»inyons  at  its  extreme  eastern  edge  (see  map,  PI.  VI),  where  the  old 
Gk)vemment  road  to  old  Fort  Mohave  passes  south  of  a  small  hill 
(marked  B  M  3789)  10  miles  east  of  Lanfair.  These  canyons  drain 
through  Piute  Wash  into  Colorado  River  a  few  miles  north  of 
Needles,  a  distance  of  about  30  miles.  As  the  climate  of  the  valley  is 
arid  and  the  soil  is  porous  the  rain  that  falls  in  it  seldom  if  ever 
readies  the  basin  south  of  Cadiz  or  Colorado  River  as  surface  run- 
off. 

GEOIiOGY. 

The  geology  of  the  region  has  not  been  studied  in  detail.  The 
main  mass  of  the  New  York  Mountains  and  the  Mid  Hills  is  com- 
posed of  granite,  which  is  flanked  on  the  north  and  northeast  by 
metamorphosed  limestone,  quartzite,  gneiss,  and  schist,  into  which  it 
is  intruded.  The  sedimentary  rocks  are  shown  on  the  geologic  map 
of  the  State  of  California  as  of  Cambrian  age,*  but  Larsen  has  found 
one  or  two  fossils  in  them  which  he  believes  to  be  Carboniferous.' 
At  the  south  end  of  the  Providence  Mountains,  near  the  edge  of  the 
area  ^own  on  Plate  VI,  the  granite  is  intruded  into  limestone,  which 
has  been  determined  as  Carboniferous.*  The  granite  is  part  of  a 
large  intrusive  mass  that  covers  many  square  miles,  extending  at 
least  as  far  as  Marl  Spring  and  Kessler  Spring,  west  and  northwest 
of  Cima.  In  some  of  the  low  hills  east  of  Blackburn  and  Vontrigger, 
granite,  diorite,  and  altered  limestone  are  found." 

'  Darton,  N.  H.»  Guidebook  of  the  western  United  States.  Part  C,  The  Santa  Fe  Robte : 
^.  8.  GeoL  Sarrey  Ball.  613,  maps  21  and  22,  1016. 
'Geologic  map  of  the  State  of  California,  State  Mining:  Bnrean,  1016. 

*  Larsen,  Ew  S.,  U.  S.  Geol.  Siirrey,  personal  communication. 

*  Mines  and  mineral  resources  of  San  Bernardino  County,  p.  58,  Caltfomia  State  Min. 
Bwr.,  1017. 

*Idem,  pp.   11,   60-72.     Darton,   N.   H.,  op.   dt,   pp.   147-148,  footnote,   and  mapt 
21  and  22. 
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Volcanic  rocks,  mostly  of  Tertiary  age,  are  abundant  around  the 
edges  of  the  valley.  Purplish  extrusives,  probably  rhyolite,  occur 
on  the  road  between  Ivanpah  and  Barnwell,  but  their  full  eirtent 
there  is  not  known.  Rhyolite  is  found  in  the  Castle  Mountains,  in 
the  Hart  mining  district.^  The  Piute  Bange,  forming  an  imposing 
steep-sided  mountain  on  the  east  border  of  the  valley,  is  composed 
of  volcanic  rocks,  as  are  Hackberry  Mountain  and  the  low  hills  west 
of  it.  The  flat-topped  mesas  at  the  east  foot  of  the  Providence  Moun- 
tains are  composed  of  similar  extrusives.  A  prominent  butte  2  miles 
north  of  Government  Holes  appears  from  a  distance  to  be  comjxxsed 
of  the  same  series  of  light-colored  rhyolites,  latites,  and  tuffs  as  those 
seen  in  Table  Mountain  and  the  hills  south  of  this  mountain,  which 
have  been  described  by  Darton  as  of  Tertiary  age.*  The  extrusive 
rocks  of  Table  Mountain  obviously  lie  on  the  old  erosion  surface 
of  the  granite  which  forms  the  main  mass  of  the  New  Ydrk  Moun- 
tains and  Mid  Hills.  The  volcanic  rocks  near  Barnwell  and  in  the 
Castle  Mountains  are  perhaps  of  the  same  age  as  those  along  the  east 
and  south  sides  of  the  basin,  but  their  erosion  and  weathering  sug- 
gest that  they  are  somewhat  older.  Buttes  a  short  distance  north- 
west and  northeast  of  Lanf  air  were  not  examined  but  are  believed 
to  be  composed  of  rhyolite.  Part  of  Lanfair  Valley  is  underlain  at 
no  great  depth  by  lava  of  Tertiary  or  Pleistocene  age,  which  rests 
on  older  gravel,  and  this  lava  may  have  covered  a  large  area.  Ex- 
trusive rocks  of  Pleistocene  age  are  found  elsewhere  in  San  Ber- 
nardino County  at  places  not  far  distant. 

The  greater  part  of  Lanfair  Valley  is  covered  with  detrital  ma- 
terials— sand,  gravel,  and  boulders — washed  down  from  the  moun- 
tains on  the  west  side  of  the  valley.  The  depth  of  the  alluvial  ma- 
terial in  the  center  of  the  valley  is  not  definitely  known,  but  well 
records  indicate  that  in  places  it  is  not  very  thick  and  that  it  is  under- 
lain by  volcanic  material,  below  which  at  no  great  depth  there  arc 
still  other  beds  of  gravel.  Moreover,  the  hills  of  granite  and  lava 
that  outcrop  at  many  places  in  the  valley  indicate  that  in  some 
places  at  least  igneous  bedrock  lies  at  no  great  depth  beneath  the 
gravel  floor.  The  gravel  which  has  been  penetrated  at  depths  of 
400  to  500  feet  is  older  than  the  overlying  igneous  rocks,  and  is  no 
doubt  of  late  Tertiary  or  early  Pleistocene  age.  This  gravel  may 
possibly  be  correlated  with  the  red  sandstone  and  conglomerate  that 
outcrop  on  the  Santa  Fe  Railway  near  Klinefelter  and  at  other  local- 
ities between  that  place  and  Colorado  River.    The  sandstone  and 

» Hill,  J.  M.,  The  mining  districts  of  the  western  United  States :  U.  8.  Geol.  Surrej  Bull 
507,  p.  128,  1912. 

•Darton.  N.  H.,  Guidebook  of  the  western  United  States,  Part  C,  The  Santa  Fe  Bonte: 
U.  8.  OeoL  Barvej  Bull.  618,  pp.  147-148,  footnote,  and  maps  21  and  22,  1916. 
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conglomerate  are  believed  by 
Darton  *  to  be  Pleistocene.    One 
or  two  miles  south  of  Barnwell 
several   tongues  of  very  coarse 
alluvial  conglomerate,  the  boul- 
ders of  which  are  mainly  blue 
quartzite,  extend  out  from  the 
foot   of   the  mountains.     These 
tongues  rise  15  to  50  feet  above 
the  general  level  of  the  slope. 
They  are  apparently  older  than 
the  present  alluvial  deposits  and 
have  been  exposed  by  faulting 
along  the  east  edge  of  the  moun- 
tains.     They    are    probably    of 
Pl^stocene  age,  and  may  per- 
haps   be    correlated    with    the 
gravel  that  underlies  the  volcanic 
materials  penetrated  in  the  wells 
at  Lanf  air. 

The  northwestern  slopes  of  the 
New  York  Mountains,  the  Mid 
Hills,  and  the  Providence  Moun- 
tains are  much  steeper  than  their 
southeastern    slopes,    and    their 
rocky  walls  extend  1,000  to  2,000 
feet  lower  on  their  northwestern 
than  on  their  southeastern  side. 
(See  fig.  3.)     These  differences 
in  slope  might  be  explained  by 
assuming    that    the    mountain 
mass  on  the  northwest  side  of 
Lanfair  Valley  is  a  large  fault 
block  that  has  been  uplifted  on 
its  northwest    edge    and    tilted 
down  on  its  southeast  edge,  but 
^oi  enough  is  known  of  the  ge- 
ology to  permit  this  assumption. 
Another   explanation   of   the 
difference   in   the   slope   of  the 
northwest  and  southeast  sides  of 
the  mountains  is  based  on  meager 

'I>arton,   N.   H.,  op.   dt,  pp.    146-147 
»nd  map  21. 
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cTidef>3e  ohtaJBwi  froai  vdk  m  T^»liiir  VaU^.  Ia  two  wdls,  one  at  * 
Tififiir  ffaticB  md  the  otker  mboal  m  mile  sooChesst  of  T  unfair,  \ 
Tclcukx  a^  v»  9ud  to  kavv  bem  mcked  at  depths  of  52  and  4  feet  I 
icfipecdTieij.  In  d>cae  mtOs  die  aah  cuMtiuued  to  dgpOm  of  520  aad  410 
feeL  respccdrdT.  bekw  vkkk  graivl  was  peoetrated  to  a  depCh  of  ; 
5»  feet  in  cadi  welL   Material  takewfran  Jewell  aft  Lanfair,  wfakh 
was  eTar-.-nrd  sBpcrfidaDr  bj  the  writer,  cmwtained  fragments  of  i 
nxk  that  seemed  to  be  riiToUte*  ahhoo^  tinej  wen  mixed  with  other 
■KitcriaK  afid  there  was  BO  iadieatiflB  aa  to  the  depdi  from  which  the 
fragmcBtsof  LiTabadoaaML   In  a  weffl  at  Ledge  (Mamba  post  office) 
water  was  readied  at  a  depth  of  965  feet  aad  rose  in  the  wdl  to  a  poiat 
witLinabootK^feetof  theanrfaee.  Thoag^  no  infdrmatioo  is  aTail- 
abje  as  to  tbe  sftrata  penetrated  in  this  wdl,  the  water-bearing  bed  is 
prolnl^T  graTd  wLidi  ts  orcrlain  bj  a  aaoee  impcnrioas  bed,  perhaps 
Tc^uuc  rock.    Tokanic  rocks  are  abondant  aroond  the  TaUey  and 
form  small  ootlkrs  northwest  and  neffheairf  of  Lanhur.     (See  p. 

These  fKts  soggest  that  a  Oiek  bed  of  lava  may  ooenpy  the  YnUey 
at  a  ooiziparatiTelT  sli^t  defA  bekfw  a  Ctfita  of  aUirrial  graTel,  and 
that  tbe  lars  v^is  po:ired  oat  at  the  time  of  the  extrusion  of  the  maases 
that  for=i  the  Picte  Bange.  Ha<  ilifii j  Mimntainj  and  the  buttes  t 
short  distance  northwest  and  northeaat  of  fjinfair  The  gravel  finrnd 
at  d^F<hs  of  i-yy  to  5*»  feet  in  the  wdSs  at  Tianfair  indicates  that 
the  dtXMT  of  Lanfair  VaUer  at  one  time  stood  at  a  mndi  fewer  lerel, 
and  that  the  5«:<:theast  fice  of  the  Xew  York  Mountains  and  ICd 
Tl:!l<  vas  piobibiT  oDce  as  predpitoos  as  the  northwest  face  is  to- 
diT.  Fa;:uii!ig  wocIJ  thas  not  be  inrolted  in  the  ezpfenation  of  the 
scrfac^  feanres  of  this  large,  hi^  vaUer,  hot  there  has  probaUy 
been  ci^Jich  faulting  in  the  moantains.  Before  the  Tokanic  emp^ioDS 
thit  pTv>i  ,:ced  the  Piute  Sacge.  Harkherry  Ifemtains,  and  the  birttes 
iK^rthve<t  az^l  northeast  of  Jjanfiair  the  area  that  is  now  Tjinfair 
Vil>y  was  prv**ib!T  not  so  nearly  indoeed  as  it  is  now.  It  was 
prv^\  >  ji  pdLTt  of  a  great  aliorial  slope  that  extended  southeastward 
toward  Cc.cr*  io  Kiv^r,  nnbrokm  by  the  volcanic  rocks  that  now 
borvier  it  oa  the  east  and  sooth. 

I-anfair  Vil.ey  is  limited  on  the  east  by  the  Pinto  Bange,  which 
fv^rtu<  a  barrier  that  preTrnts  the  drainage  from  its  northern  part 
fnna  cv^irjr  towarti  Cc\  rado  Biver.  This  range  is  composed  of  vol- 
«n:o  i\vt  is  nearly  Sii-topped,  and  has  almost  rertical  sides.  It 
may  be  an  uplifted  fault  Koct  or  it  may  be  a  rcauiant  of  n  large 
Uxiy  of  laTa  whx  h  was  poux^  out  on  old  grard  that  is  now  deei^y 
buni\L  In  either  oa<e  the  drainage  from  the  valley  at  some  earlier 
l^erivvl  pr\-i\Ab'y  rvached  Colorado  River.  The  moantains  that  form 
the  <^  v.;honi  KH.nviary  of  the  valley  are  also  in  large  part  of  vol- 
canie  ori^rin. 
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MINERAL.  RESOURCES. 

A  number  of  mines  in  the  mountains  around  Lanf air  Valley  have 
►een  active  at  one  time  or  another,  but  in  1917  very  little  mining  was 
«ing  done.  Gold  is  found  in  the  Castle  Mountains,  near  Hart, 
v^here  a  shaft  900  feet  deep  had  been  sunk  in  1917,  and  about  20  men 
vere  employed.  The  ore  is  said  to  be  rich  in  spots.  A  mill  had  been 
>uilt,  but  it  was  not  being  operated  in  the  later  part  of  1917.  De- 
)osits  of  tungsten  are  found  on  the  southeast  side  of  the  New  York 
ilountains,  but  they  have  not  yet  been  much  developed.*  Gold,  cop- 
>er,  tungsten,  and  some  vanadium,  are  found  in  the  hills  east  and 
lortheast  of  Vontrigger  station,  and  considerable  mining  has  been 
lone  in  this  district.' 

CLIMATE. 

In  1917  practically  all  the  large  number  of  homesteaders  in  Lan- 
fair  Valley  were  trying  to  raise  crops  by  dry  farming.  The  degree 
df  success  attained  in  dry  farming  is  determined  largely  by  natural 
ind  uncontrollable  conditions  of  climate  and  soil,  especially  of  cli- 
mate. The  main  features  of  climate  to  be  considered  by  the  dry 
fanner  are  the  average  annual  precipitation,  the  distribution  of  pre- 
cipitation through  the  year,  the  character  of  the  precipitaticm,  the 
evaporation,  and  the  temperature. 

Unfortunately,  no  reliable  records  are  available  for  Lanfair  Val- 
ley. The  United  States  Weather  Bureau  has  published  observations 
made  at  Jean,  Nev.,  about  45  miles  north  of  Lanfair;  at  Search- 
light, Nev.,  50  miles  northeast  of  Lanfair;  at  Needles,  Calif.,  about 
40  miles  southeast  of  Lanfair ;  and  at  Bagdad,  Calif.,  about  50  miles 
southeast  of  Lanfair.^  In  addition,  Mr.  E.  L.  Lanfair  kindly  fur- 
nished the  writer  with  incomplete  records  of  precipitation  at  Lan- 
fair for  the  period  from  March,  1912,  to  March,  1915.  These  records 
are  given  on  page  36. 

The  great  variation  in  climate  within  comparatively  short  dis- 
tances in  the  arid  regions  of  the  Southwest,  due  in  large  measure  to 
the  influence  of  surface  features,  prevents  close  comparison  between 
the  climate  at  Lanfair  and  at  the  points  mentioned  above,  but  the 
records  at  these  places  aflFord  some  information  of  value.  The  aver- 
age annual  precipitation  at  these  places  is  given  in  the  accompanying 
table: 

*  Mines  and  mineral  resources  of  San  Bernardino  Coonty,  p.  68,  California  State  Min. 
Bar.,  1917. 

Mdem,  pp.  11,  e9-78. 

*  CUmatological  data  for  the  United  States,  by  sections ;  U.  S.  Dept.  Agr.  Weather  Bar. 

134444**— 19 2 
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Areroffe  annual  precipitation  at  stations  in  Nevada  and  Calif omia.* 


SUtiOQ. 


AlUtude 
abo\'ese« 
level  in    \ 
feet. 


Length  of 
record  in 


Atcm 


tiooin 


Jean,  Nev 

Searchlight,  Nov. 

XwdJos,  Nev 

Bac<lwl,  Calif-... 
Laulair,  Caiil 


2,864 

3,445 

477 

784 
4.040 


4 
26 
14 

3 


I.* 


•  BawHl  on  data  given  in  Climatolopical  data  for  the  United  States  by  sections,  1»K 
to  11U7,  I'.  S.  Ilepl.  Ajn*.  Weather  Bur.,  and  records  fur  Lanfair  given  below. 

*  No  record  for  one  or  more  months  in  certain  jears.  The  average  ^ven  Is  thertiwc 
protobly  slightly  below  the  trae  facts. 

A  record  of  the  precipitation  at  Lanfair  from  March,  1912.  to 
March,  1915,  furnished  by  Mr.  Lanfair,  is  given  in  the  following 
table : 

Monthly  precipitation,  in  inches,  at  Lanfair,  Calif. 

fElevation  about  4,040  feet.] 


Year. 

Jan. 

Feb.  '  Mar.     Apr.     May.  '  Jane. 

t                                    1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

As- 
noaL 

1912.... 
1913.... 
1914.... 
1915.... 

(o) 
0.39 
2.32 
.30 

(«) 
€298 
3.39 
570 

8-00 

0.68 

0.13 
(b) 

0.00 

0.60 
1.29 
1.05 
(«) 

0.25 

1.43 

.19 

(«) 

0.63 
2.S9 
(-) 

1.28 

0.10 

<6.«4 

<  14.40 

•No  record, 

•It  is  not  clear  from  Mr.  lAnfalr's  record  whether  an  absence  of  data  for  certain 
months  Indicates  no  precipitation  or  a  suspension  of  observations;  protiably  no  precipi- 
tation. 

^  Does  not  include  a  6-inch  fall  of  snow  on  Feb.  22,  whidi  waa  not  measured  fai  iBchei 
of  rain. 

*  It  is  not  clear  whether  the  absence  of  data  for  the  months  of  Ifarch,  April,  May,  asi! 
June.  1913,  Indicates  no  precipitation,  but  the  nature  of  the  record  suggests  that  no 
obpervntions  were  made  during  these  months. 

'  Record  for  year  probably  Incomplete. 

As  the  record  for  Lanfair  is  not  complete  for  any  single  year,  it 
furnishes  no  ground  for  definite  conclusions,  but  the  information  it 
gives,  scant  as  it  is,  if  studied  in  connection  with  the  records  at  the 
Weather  Bureau  stations  mentioned  above,  brings  out  the  fact  that 
the  precipitation  in  Lanfair  Valley  is  similar  to  that  in  other  parts 
of  the  desert  region  in  the  following  respects:  (1)  Most  of  the  pre- 
cipitation comes  late  in  the  fall,  in  the  winter,  and  early  in  the  spring; 
(2)  there  is  great  variation  both  in  the  average  precipitation  for  any 
given  month  during  a  period  of  years  and  for  the  average  annual 
precipitation;  (3)  the  precipitation  varies  considerably  from  place 
to  place  on  a  given  date.  The  precipitation  in  summer  very  often 
comes  in  the  form  of  violent  thunderstorms,  and  in  one  of  these 
storms  the  rainfall  in  a  few  hours  may  be  so  abimdant  as  to  make  up 
what  would  otherwise  be  a  deficiency  for  the  year,  or  to  produce  an 
excess  of  several  inches  above  the  normal  annual  rainfall.  At  an- 
other point  a  few  miles  away  the  storm  may  produce  little  or  no  pre- 
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cipitation.  On  the  other  hand  a  larger  proportion  of  the  rain  seems 
to  fall  in  summer  at  Lanfair  than  at  the  other  observation  stations, 
but  this  apparent  difference  may  be  due  only  to  the  fact  that  the 
record  at  Lanfair  covers  a  period  so  short  that  it  does  not  accurately 
represent  the  normal  rainfall.  The  average  annual  precipitation  at 
Lanfair,  as  shown  by  the  very  incomplete  records  given,  also  seems 
to  be  somewhat  greater  than  at  other  observation  stations  within  50 
miles  of  it. 

The  first  table  shows  that  in  general  the  precipitation  is  greatest 
where  the  altitude  is  highest,  and  that  it  decreases  with  the  decrease 
in  altitude,  a  fact  that  accords  with  observations  made  in  other  parts 
of  the  United  States.    The  moisture-laden  winds,  in  moving  across 
the  land,  rise  to  high  altitudes  in  passing  over  mountains  and  other 
elevated  regions,  such  as  Lanfair  Valley,  and  as  the  temperature  of 
the  air  is  decreased  as  it  rises  and  its  moisture-bearing  capacity  is 
therefore  also  decreased,  its  moisture  is  condensed  and  precipitated. 
As  the  winds  again  descend  to  lower  levels  on  the  leeward  side  of  the 
mountains  they  become  warmer  and  can  absorb  more  moisture,  so 
that  evaporation  rather  than  precipitation  occurs.    As  Lanfair  Valley 
stands  at  a  high  altitude  the  precipitation  in  it  should  be  somewhat 
greater  than  that  at  the  other  places  mentioned.    Similarly,  because 
of  their  greater  altitude  the  precipitation  in  the  New  York  Moun- 
tains and  Mid  Hills  would  be  greater  than  at  Lanfair,  especially  as 
tiie  prevailing  winds  in  the  valley  are  from  the  west  and  as  Lanfair 
is  on  the  leeward  side  of  the  mountains.    Settlers  in  the  valley  state 
tiiat  the  precipitation  at  Lanfair  is  actually  less  than  at  points 
farther  west,  on  the  eastern  slope  of  the  mountains.    In  winter,  espe- 
cially, several  inches  of  snow  will  fall  in  the  mountains  while  prac- 
tically no  rain  or  snow  falls  at  Lanfair. 

Evaporation  is  an  important  element  in  the  climate  of  the  desert 
region  of  California,  of  which  Lanfair  Valley  is  a  part,  because  of 
the  high  temperature  and  resulting  low  relative  humidity  and  be- 
cause of  the  frequent  winds,  which  aid  greatly  in  drawing  moisture 
into  the  atmosphere.^  The  evaporation  is  very  great  during  the  sum- 
mer, and  is  considerable  even  in  winter.  Much  of  the  rain  that  falls 
in  Lanfair  Valley  is  doubtless  evaporated  within  a  few  hours  and  is 
not  available  for  use  for  agriculture. 

No  records  of  temperature  at  Lanfair  are  available,  but  the  con- 
ditions there  are  probably  somewhat  similar  to  those  in  other  parts 
of  the  desert.  High  temperature  occurs  during  the  day  in  summer, 
but  the  daily  range  is  considerable,  and  the  nights  are  cool.    Because 

*For  a  detailed  discussion  of  factors  Involved  in  evaporation  and  the  results  of  experi- 
ments on  evaporation  from  water  and  soil  surfaces,  see  Lee,  C.  H.,  An  intensive  study  of 
the  water  resources  of  a  part  of  Owens  Valley,  Calif. :  U.  S.  Geol.  Survey  Water-Supply 
Hper  204,  pp.  48-60,  and  accompanying  diagrams,  1012. 
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A  verage  annual  precipitation  at  stations  in  Nevada  and  California.* 
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of  the  high  altitude,  the  maximum  summer  temperatures  are  proiy- 
ably  not  so  high  as  those  at  lower  levels.  At  Searchlight,  50  miles 
northeast  of  Lanfair,  for  instance,  at  an  altitude  of  3,445  feet,  die 
maximum  temperature  during  the  years  1914  to  1917  was  104°,  twit  at 
Needles,  40  miles  southeast  of  Lanfair,  at  an  altitude  of  only  447  feet, 
the  temperature  in  each  of  the  same  four  years  reached  111°  or  more. 
'The  winters  are  comparatively  mild,  there  being  many  days  without 
frost,  but  low  temperatures,  from  10°  to  20°  above  zero,  occur  occa- 
sionally. The  winters  at  Lanfair  are  probably  slightly  colder,  and 
frosts  are  probably  more  common  than  at  lower  levels. 

The  influence  of  the  climate  on  the  prospects  of  agricultural  de- 
velopment of  Lianf  air  Valley  is  considered  on  pages  46-48. 

VEGETATION. 

The  vegetation  of  Lanfair  Valley  is  very  different  from  that  of  the 
Ivanpah  and  other  valleys  to  the  north  and  of  tlie  region  to  the  south 
and  southwest.  It  is  characterized  by  an  abundance  of  spine-bear- 
ing forms,  such  as  the  cactus  commonly  called  cholla,  which  grows 
profusely,  the  yucca,  known  as  the  Spanish  dagger,  and  the  Joshua 
tree,  or  giant  yucca.  Arid-land  grasses  are  also  found,  such  as  "  gal- 
leta  "  and  a  form  known  as  "  grama  grass."  In  the  branch  valley 
that  lies  west  of  Government  Holes,  more  than  5,000  feet  above  sea 
level,  there  is  a  flourishing  growth  of  sage  brush  (Artemisia  triden- 
tata)  *  and  pinon,  and  probably  some  juniper.  The  creosote  bush, 
CoviUea  (Larrea)  tridentata^  which  is  the  prevailing  species  in  most 
of  the  adjoining  region,  is  very  rare;  it  was  noticed  by  the  writer 
only  on  the  north  side  of  Hackberry  Mountains  near  Blackburn  and 
in  one  small  tract  near  Ledge.  Catsclaw  was  seen  in  washes  just  west 
and  south  of  Blackburn.  None  of  the  forms  indicating  ground  water 
at  slight  depth,  such  as  mesquite  and  salt  grass,  were  seen. 

SOURCE  OF  GROUND  WATER. 

There  are  no  permanent  streams  in  Lanfair  Valley,  nor  any  which 
flow  except  immediately  after  storms.  The  water  supply  of  the 
region  is  derived  entirely  from  the  rain  and  snow  that  fall  in  the 
valley  and  from  the  groimd  water,  which  is  derived  from  precipita- 
tion. As  this  valley  lies  higher  than  any  of  the  surroimding  valleys 
it  evidently  receives  no  ground  water  from  outside  areas.  The 
quantity  of  water  now  beneath  the  surface  or  that  is  now  or  will  be 
available  for  domestic  use  for  irrigation  is  limited  by  the  amount 
of  precipitation.    Xo  definite  figures  can  be  given  to  show  the  quantity 

1  Specimeos  of  sagebrush  collected  in  the  field  were  identified  by  Mias  Alice  Baetwood. 
California  Academy  of  Science,  San  Francisco^ 
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of  water  available  for  use,  but  some  significant  facts  may  be  con- 
sidered. 

Evaporation  disposes  of  a  large  part  of  the  rain  in  desert  regions, 
such  as  Lanf air  Valley,  where  much  of  it  falls  a  little  at  a  tune,  a  few 
hundredths  to  a  few  tenths  of  an  inch.  The  soil  is  usually  so  dry 
that  it  is  seldom  moistened  to  depths  of  more  than  an  inch  or  two. 
Much  of  the  rain  evaporates  soon  after  it  falls,  and  only  when  rain 
falls  steadily  for  a  niunber  of  hours  or  when  a  large  amount  falls  in 
a  short  time,  as  during  a  heavy  thunderstorm,  does  any  of  it  percolate 
deep  enough  to  replenish  the  ground  water. 

It  is  only  during  the  occasional  heavy  rains  that  some  of  the  water 
becomes  surface  run-off.  In  the  moimtains,  where  there,  is  little  soil 
to  absorb  the  rain  and  the  rocks  are  nearly  impervious,  the  run-off 
may  then  be  considerable.  On  alluvial  slopes,  such  as  compose  a  large 
part  of  Lanfair  Valley,  the  rather  porous  detrital  material  absorbs 
large  amounts  of  water,  and  the  nm-off  is  relatively  small.  Most  of 
the  run-off  from  the  mountains  is  absorbed  on  the  alluvial  slopes  and 
even  a  large  part  of  the  run-off  that  is  concentrated  into  definite 
streams  eventually  sinks  into  the  alluvial  material. 

Only  about  one-fifth  of  Lanfair  Valley  is  occupied  by  mountains. 
Some  of  the  precipitation  that  falls  on  the  north  slope  of  Hackberry 
Mountain  and  the  adjoining  hills  and  the  west  slope  of  the  Piute 
Kange  during  heavy  rains  is  immediately  carried  out  of  the  basin 
as  surface  run-off.  A  number  of  springs  in  the  New  York  Mountains 
and  Mid  Hills  indicates  that  some  of  the  water  that  is  absorbed  by 
the  rocks  and  soil  in  the  mountains  is  returned  to  the  surface  and 
removed  by  evaporation.  Water  is  obtained  at  moderate  depths  in 
a  number  of  wells  in  the  moimtains  or  in  the  wide  valleys  west  and 
nortli  of  Bock  Spring.  Some  of  the  precipitation  in  the  mountains 
obviously  does  not  enter  the  porous  detrital  material  of  the  alluvial 
slopes  but  is  held  in  pockets  in  the  rock  beneath  the  soil.  Further- 
more, water  percolates  into  the  alluvial  material  only  when  rain  falls 
for  a  long  time  or  in  heavy  storms,  so  that  much  of  the  annual  rain- 
fall does  not  replenish  the  ground-water  supply. 

GROUND   WATER  IN   UPPER  PART   OF  VALLEY. 

Water  is  found  at  a  number  of  places  in  the  New  York  Moimtains 
and  Mid  Hills  at  comparatively  slight  depths.  At  Barnwell  the 
Rock  Springs  Cattle  Co.  has  dug  a  well  (No.  1),*  62  feet  deep,  in 
which  water  stands  48  feet  from  the  surface.  On  the  west  side  of  the 
railroad  at  Barnwell  there  are  two  wells,  one  about  60  feet  deep  and 
the  other  about  90  feet  deep,  but  the  depth  to  water  in  them  is  not 

*  The  nambera  given  in  the  text  correspond  to  those  giren  on  the  map,  Pi.  VI,  and  in 
the  table  on  pp.  48-49. 
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known*  At  this  station  the  Atchison,  Topeka  &  Santa  Fe  Railway 
Co.  in  1905  drilled  a  well  457  feet  deep  (No.  2),  which  is  now  aban- 
doned. The  depth  to  water  in  this  well  was  73  feet,  and  the  suj^It 
was  ample.  During  a  pumping  test  of  24  hours  the  well  furnished  20 
gallons  a  minute.  The  well  was  probably  abandoned  because  the  water 
was  unsuitable  for  use  in  locomotive  boilers.  The  Lecyr  well  (Xo.  3)  is 
dug  in  a  sandy  wash.  When  visited  by  the  writer  it  was  tightly  covered 
and  could  not  be  measured,  but  the  pumping  equipment  indicates 
that  the  depth  to  water  is  probably  not  great.  Two  miles  west  of 
Government  Holes,  about  200  feet  northwest  of  the  junction  of  the 
road  from  this  place  with  a  road  leading  to  Cima,  by  way  of  Cedar 
Canyon,  is  a  well  dug  in  granite  (No.  15).  In  the  later  part  of  No- 
vember, 1917,  the  water  stood  4  feet  frmn  the  top  of  this  well.  A 
few  feet  west  of  the  well  was  a  slight  depression  in  granite,  about  IS 
feet  in  diameter,  containing  water  about  a  foot  deep.  A  mile  south  of 
this  well,  at  the  ranch  of  A.  E.  Moore,  is  a  dug  well  (No.  16),  12.7 
feet  deep,  in  which  the  depth  to  water  is  7.2  feet.  Government  Holes 
(No.  14)  is  a  well  32  feet  deep,  dug  at  the  foot  of  a  granite  hill.  The 
depth  to  water  is  15  feet.  There  are  throe  shallow  wells  near  Bock 
Springs,  but  they  were  not  visited  by  the  writer.  The  most  northerly 
of  these  is  the  Beaty  well  (No.  11),  which  is  said  to  be  about  30  feet 
deep  and  in  January,  1918,  was  reported  to  contain  only  18  inches  of 
water.  The  middle  one  of  the  three,  called  the  Emdee  well  (No.  12), 
is  said  to  be  18  feet  deep  and  to  contain  8  feet  of  water.  The  third 
well  (No.  13)  is  near  the  shaft  of  the  Bamett  Mining  Co.  The  depth 
to  water  is  reported  to  be  about  8  feet  The  depth  of  the  well  is  not 
definitely  known  but  is  probably  about  20  feet. 

The  quantity  of  water  available  in  any  of  these  wells  is  apparently 
not  great.  The  well  of  Mr.  Moore  (No.  16)  yields  11  gallons  a  minute, 
and  if  the  pumping  is  increased  the  well  is  pumped  dry.  The  largest 
quantities  pumped  from  the  Emdee  and  Bamett  wells  are  about  1,000 
gallons  a  day  each.  Although  the  actual  capacity  of  these  wells  is 
not  known  they  could  probably  be  pumped  dry  easily  with  power 
pumps.  All  the  wells  mentioned  above  that  are  west  and  southwest 
of  Eock  Springs  are  near  the  foot  of  granite  hills,  where  solid  rock 
lies  close  to  the  surface.  They  are  apparently  supplied  from  rain 
water,  which  percolates  downward  to  the  surface  of  the  solid  rock, 
along  which  it  moves  toward  lower  levels.  If  the  wells  mentioned 
were  pumped  heavily  the  water  level  would  probably  be  lowered  con- 
siderably, as  the  small  tracts  in  which  the  wells  are  dug  do  not  con- 
tain a  sufficient  supply  to  withstand  heavy  drafts. 

During  years  of  normal  precipitation  the  water  in  the  ground  is 
sufficient  to  keep  the  water  table  rather  near  the  surface,  and  in  some 
places  it  returns  to  the  surface  in  springs,  such  as  Eock  Springs, 
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which  are  in  a  small  canyon  that  heads  in  the  wide  valley  west  of  the 
springs.  During  a  series  of  unusually  dry  years  the  supply  of  ground 
water  would  probably  be  rapidly  diminished.  At  the  end  of  the  dry 
fall  of  1917,  Kock  Springs  were  practically  dry,  and  other  springs  in 
the  New  York  Moimtains  and  Mid  Hills  were  also  reported  to  be  dry. 

GROUND   WATER   IN  MAIN  PART   OF  VALLEY. 

In  the  main  part  of  Lanfair  Valley  the  depth  to  the  water  table 
is  apparently  much  greater  than  in  the  marginal  parts,  where  rock 
lies  close  to  the  surface  and  prevents  the  rain  water  from  sinking  to 
great  depths.  Information  is  available  concerning  only  three  wells 
drilled  on  the  alluvial  slopes  that  compose  the  surface  of  the  greater 
part  of  the  valley.  As  far  as  is  known,  no  other  wells  have  been 
drilled  on  these  slopes.  At  Ledge  (Maruba  post  office)  Mrs.  E.  J.. 
Jacoby  has  drilled  a  well  (No.  9)  879  feet  deep.  Water  was  struck 
at  a  depth  of  365  feet  and  rose  within  about  100  feet  of  the  surface. 
The  well  furnishes  about  20  gallons  a  minute.  No  log  of  the  strata 
penetrated  is  available.  At  Lanfair  Mr.  E.  L.  Lanfair  has  drilled  a 
well  (No.  19)  550  feet  deep.  .  Gravel  was  penetrated  to  a  depth  of 
52  feet,  below  which  the  materials  encountered  to  a  depth  of  520 
feet  were  described  as  volcanic  ash.  Fragments  of  the  drill  cuttings 
examined  by  the  writer  seemed  to  be  a  rhyolitic  rock.  A  bed  of 
water-bearing  gravel  was  entered  at  a  depth  of  520  feet  and  extends 
to  the  bottom  of  the  welL  The  water  rose  within  500  feet  of  the  top. 
Mr.  Lanfair  has  drilled  another  well  (No.  20),  also  550  feet  deep, 
about  a  mile  southeast  of  the  one  just  described.  In  this  well  vol- 
canic ash  was  struck  at  a  depth  of  only  4  feet  and  extended  to  a  depth 
of  410  feet,  where  gravel  was  found,  which  reached  to  the  bottom  of 
the  well.  Water  was  found  in  the  gravel  at  410  feet  and  rose  10 
feet  in  the  well. 

Though  the  data  afforded  by  the  wells  in  the  valley  are  meager  they 
disclose  three  important  facts : 

First,  the  depth  to  water  is  great. 

Second,  the  water  is  confined  in  deeply  covered  gravel  under  suf- 
ficient pressure  to  rise  somewhat  in  wells  when  the  overlying  beds  are 
penetrated,  but  not  under  sufficient  pressure  to  rise  near  the  surface. 
Unfoitunately,  the  data  available  are  too  incomplete  to  suggest  the 
heights  to  which  the  water  might  rise  in  wells  drilled  at  different 
points  in  the  valley.  The  conditions  mentioned  above,  together  with 
the  occurrence  of  large  masses  of  volcanic  rock  on  the  borders  of  the 
valley,  indicate  that  a  large  part  of  the  alluvial  slope  is  underlain 
at  a  slight  depth  by  volcanic  materiaL  (See  fig.  3,  p.  33.)  In  both 
of  Mr.  Lanfair's  wells  this  material  was  reported  as  volcanic  ash, 
but  it  may  include  ash,  tuff,  rhyolite,  or  other  extrusive  rocks. 
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Third,  the  fact  that  the  water  rose  higher  in  the  well  at  Ledge' 
than  in  the  well  at  Lanfair  indicates  that  the  underground  con- 
ditions are  not  uniform  throughout  the  valley — ^that  some  under- 
ground structure  affects  the  ground-water  level.  Low  hills  3J  miles 
northeast  of  Lanfair  and  a  low  ridge  that  extends  from  the  Castle 
Moimtains  to  a  point  about  4^  miles  south  of  Hart  indicate  that  a 
rock  barrier  may  cross  the  deeply  buried  gravel  in  such  a  way  as 
to  dam  the  water  west  of  these  hills,  so  that  it  is  held  imder  greater 
pressure  than  the  water  on  the  lower  side  of  the  barrier. 

The  great  depth  to  water  in  Lanfair  Valley  is  due  chiefly  to  the 
high  elevation  of  the  valley  above  the  bottom  of  the  basin  into  which 
it  drains — ^the  basin  south  of  Cadiz — and  to  the  steepness  of  the 
alluvial  slope.  The  water  in  the  detrital  material  is  drained  toward 
Goffs  and  thence  to  the  basin  near  Cadiz.  Data  furnished  by  the 
Atchison,  Topeka  &  Santa  Fe  Railway  Co.  in  regard  to  the  level  of 
water  in  its  wells  shows  that  the  water  table  in  the  valley  both  south- 
west and  east  of  Goffs  lies  at  a  considerable  depth.  At  Goffs  the 
depth  to  water  in  1917  was  606  feet;  at  Homer,  in  1902,  it  was  608 
feet ;  at  Fenner,  in  1906,  it  was  460  feet ;  and  at  Danby,  in  1903,  it  was 
268  feet.  Thus,  the  conditions  facilitate  the  draining  away  of  any 
large  quantity  of  water  that  might  pass  into  the  upper  gravel  in  Lan- 
fair Valley. 

Not  only  is  some  ground  water  being  lost  by  percolation  toward 
Goffs,  but  some  may  be  coming  to  the  surface  in  springs.  Ad  nearly 
as  could  be  ascertained  Piute  Spring  (No.  23)  is  just  outside  of  the 
eastern  border  of  the  area  shown  on  the  map  (PL  VI),  in  a  canyon 
south  of  the  hill  marked  "  B.  M.  3789,"  about  11  miles  from  Lan^ir. 
This  canyon  has  been  cut  back  so  far  that  it  receives  some  drainage 
from  Lanfair  Valley.  The  spring  was  not  visited  by  the  writer, 
but  it  is  said  to  be  one  of  the  strongest  in  San  Bernardino  County, 
the  water  flowing  down  the  canyon  for  nearly  a  mile.  This  spring  is 
below  the  level  to  which  water  rises  in  the  wells  at  Lanfair,  and  the 
strong  flow  may  come  from  the  gravel,  which  is  deeply  buried  at  that 
place. 

In  November,  1917,  several  persons  planned  to  drill  welb  in  the 
near  future,  but  as  late  as  June,  1918,  none  of  them  had  done  any 
drilling.  A  number  were  confident  that  wells  drilled  about  3  miles 
west  of  Lanfair  would  find  water  at  depths  of  less  than  200  feet, 
because  the  surface  drainage  here  goes  southward,  toward  Hackberry 
Mountain,  which,  they  believed,  holds  the  ground  water  at  a  some- 
what higher  level  than  at  Lanfair,  it  being  assumed  that  the  ground 
water  moves  in  the  same  direction  as  the  surface  flow.  The  land  on 
which  these  wells  would  be  drilled  lies  200  to  400  feet  above  the  base 
of  Hackberry  Mountain,  so  that  even  if  the  water  table  on  the  north 
side  of  the  mountain  is  near  the  surface  the  depth  to  water  in  the 
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wells  would  still  be  great  Moreover,  there  are  no  indications  that 
the  water  table  at  the  foot  of  the  mountain  is  close  to  the  surface. 
Water  does  not  come  to  the  surface  in  the  short  canyon  between 
Blackburn  and  Vontrigger,  through  which  much  of  the  surface  run- 
off goes,  nor  is  there  any  vegetation  in  this  canyon — such  as  running 
mesquite  and  arrow  weed — to  indicate  that  water  lies  near  the 
surface.  Although  the  depth  to  the  water  table  is  doubtless  much 
less  in  this  canyon  than  at  Lanfair,  it  is  probably  at  least  50  feet, 
and  at  points  &rther  northwest,  up  the  alluvial  slope,  it  increases. 
Unless  some  concealed  structure  causes  the  water  level  to  stand 
higher  here  than  at  Lanfair,  and  there  are  no  surface  indications 
of  any  such  barrier,  the  depth  to  water  at  places  3  or  4  miles  west 
of  that  town  will  probably  be  fully  as  great  as  it  is  in  the  wells 
described. 

At  Lanfair  the  water-bearing  bed  slopes  less  steeply  than  the 
surface.  If  it  bears  the  same  relation  to  the  surface  in  areas  near 
the  south  and  southeast  borders  of  the  valley,  where  the  low  moun- 
tains may  tend  to  hold  the  water  back,  it  will  probably  lie  not  so 
deep  in  these  areas  as  at  Lanfair,  a  probability  indicated  by  Piute 
Spring,  but  as  only  a  little  information  is  available,  and  as  that 
indicates  that  the  depth  to  water  on  the  alluvial  slopes  is  great,  no 
one  should  begin  to  drill  a  well  unless  he  is  prepared  to  go  to  a 
depth  of  800  to  500  feet. 

QUALITY  OF  WATER. 

Samples  of  water  from  three  wells  (Nos.  3,  9,  and  16  on  PL  VI) 
in  Lanfair  Valley  were  collected  by  the  writer  and  were  analyzed 
in  the  water-resources  laboratory  of  the  United  States  Geological 
Survey.  An  analysis  of  water  from  a  well  (No.  2)  drilled  at  Barn- 
well by  the  Atchison,  Topeka  &  Santa  Fe  Railway  Co.  but  now 
abandoned  was  furnished  by  that  company.  The  results  of  tho 
analyses  are  given  in  tables  on  page  50,  where  the  waters  are 
classified  according  to  their  quality  for  domestic,  boiler,  and  irriga- 
tion use.* 

The  suitability  of  a  water  for  domestic  use  depends  on  its  accepta- 
bility for  drinking,  washing,  and  cooking.  Hard  waters  can  be  used 
for  drinking  but  are  unsatisfactory  for  cooking  and  especially  for 
washing.  Waters  whose  hardness  exceeds  200  parts  per  million  (in 
terms  of  CaCO,)  are  not  satisfactory  for  washing.  Waters  whose 
hardness  exceeds  1,500  parts  per  million  are  undesirable  for  cooking. 
The  presence  of  approximately  200  parts  per  million  of  the  normal 

^  See  Meodeohall,  W.  C,  Dole,  R.  B.,  and  Stabler,  Herman,  Ground  water  in  San  Joaquin . 
V*Uey,  Calif. :  V,  S.  Gcol.  Survey  Water-Supply  Paper  398,  pp.  50-58,  65-69,  73-82,  1916, 
tor  a  detailed  discussion  of  the  classification  of  waters  for  different  uses. 
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carbonate  radicle,  2^  parts  of  the  chloride  radide,  or  300  parts  of 
the  sulphate  radicle,  can  be  detected  by  taste.  Waters  that  contain 
considerably  more  of  these  constituents  can  be  tolerated  by  a  human 
being,  but  those  that  contain  more  than  300  parts  per  million  of  the 
carbonate  radicle,  1,500  parts  of  the  diloride  radide,  or  2,000  parts 
of  the  sulphate  radicle  are  intolerable  to  most  people.  Local  condi- 
tions and  individual  preference,  however,  largely  determine  the  sig- 
nificance of  the  terms  "  good  ^  or  ^  bad  ^  as  applied  to  the  mineral 
quality  of  water  for  domestic  use.  In  a  desert  region  a  water  having 
240  parts  per  million  of  hardness  (expressed  as  CaCO,)  might  be 
classed  as  fair;  in  a  region  where  the  supply  is  abundant  and  the 
general  quality  is  much  better,  as  in  the  New  England  States,  the 
same  water  would  by  most  users  be  dassed  as  bad.  It  should  be  borne 
in  mind  that  in  this  report  the  classification  of  a  water  for  domestic 
use  is  based  only  on  its  mineral  content ;  it  does  not  indicate  the  sani- 
tary quality  of  the  water.  A  water  may  contain  only  100  parts  per 
million  of  total  solids  in  soluticm  and  yet  be  so  badly  polluted  as  to 
be  unfit  for  drinking. 

With  respect  to  their  quality  for  use  in  boilers,  waters  are  classified 
according  to  the  amounts  of  their  scale- forming  (incrusting)  and 
foaming  constituents  and  the  probability  of  corrosion.  The  follow- 
ing rating  of  boiler  waters  is  adapted  from  that  suggested  by  the 
American  Bailway  Engineering  and  Maintenance  of  Way  Associa- 
tion, but  the  amounts  are  recomputed  to  parts  per  million. 

Ratinifs  of  KCten  for  boUcr  ute  according  to  proportions  of  imcrustinif  and 
corroding  eotutituents  and  accordittp  to  foamimg  eomstitmentt. 


fiirnifijpg  and  ooRodins  eoostitoeiits. 

■nts. 

• 

PHts  per  ndman. 

ClHBilkatiao.* 

T/nnthanW  ... 

.    '  Good. 

T^f«f  tiMn  1^    . . 

Oood. 

91to200  

....  Fair 

151  to  230 

Fkir. 

301  to  430 

1  Poor 

2Slto400 

SI 

If rw  than  *^ ... 

....  B#iL 

MfrrttlMn40Q 

V«7b«d. 

1 

•  Am.  Rr.  Eng.  and  )Uint«aanoe  of  W^y  Assoe.  Proe.«  toL  5,  p.  5B6, 1904. 
»  Idem,  ToL  9,  p.  134,  1908. 

With  respect  to  their  value  for  irrigation,  waters  are  classified 
according  to  their  content  of  alkaline  salts.  Water  containing 
large  quantities  of  alkaline  salts  is  injurious  to  vegetation  because, 
through  evaporation,  the  alkali^  collects  in  the  few  inches  of  top 
soil  in  quantities  so  large  as  to  interfere  greatly  with  the  growth  of 
plants.    The  value  of  a  water  for  irrigation  as  determined  by  the 

^  The  term  **  alkali  **  Is  nsed  to  deslsnutp  the  common  soluble  salts  fonned  on  the  enp- 
oration  of  natural  waters.  Sodium  carbonate  <sal  soda),  or  ** black  alkali.**  and  sodhim 
aulphate  (Glanber'a  salt)  and  sodium  chloride  (table  salt),  or  "white  alkmUe*.**  are  tbe 
principal  alkaline  salts. 
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amount  of  alkali  it  contains  is  expressed  by  its  ''  alkali  coefficient,^'  ^ 
which  is  defined  as  the  depth  of  water  in  inches  which,  on  evapora- 
tion, would  yield  sufficient  alkali  to  render  the  soil  to  a  depth  of  4  feet 
injurious  to  the  most  sensitive  crops.  The  alkali  coefficient  affords 
a  purely  arbitrary  means  of  comparing  waters  used  for  irrigation. 
It  does  not  take  account  of  the  methods  of  irrigation  and  of  drain- 
age, the  character  of  the  soil,  and  the  kind  of  crop,  but  it  indicates 
very  well  the  general  suitability  of  any  water  for  irrigation.  The 
waters  in  the  areas  here  discussed  have  been  classified  as  to  quality 
for  irrigation  in  accordance  with  the  following  rating: 

Clas8iflcation  of  water  for  irrigation,^ 


AlkaU  coefficient  (inobes). 

Cbss. 

Remarks. 

Mofi^thftn  18        , . 

Good 

Fftir 

Poor 

Bad. 

Waters  have  been  used  snooessfully  for  manv  years  without 
special  care  to  prevent  accumulation  of  alkali. 

18  to  6 

5.9tol.2 

senerall V  been  found  necessary  except  on  loose  soUs  with 

free  drainage. 
Care  in  selecting  soils  has  been  imperative  and  artificial 

drainage  has  frequently  been  found  necessary. 
Waters  practically  vahieiees  for  irrigation. 

L«Mthanl^ 

a  Stabler,  Herman,  Some  stream  waters  of  the  western  United  States^th  chapters  on  sediment  carried 
by  the  Rio  Grande  and  the  industrial  application  of  water  analyses:  XJ.  8.  Geol.  Survey  Water-Supply 
Paper  274,  p.  179, 1911.    See  also  U.  S.  Geol.  Survey  Water-Supply  Paper  398,  p.  57, 1916. 

The  waters  analyzed  range  in  total  content  of  solids  from  229  to 
1,992  parts  per  million,  but  three  of  them  contain  less  than  one-half 
as  much  mineral  matter  as  the  fourth.  The  most  highly  mineralized 
water,  that  from  the  Lecyr  well  (No.  3),  is  used  only  for  cattle. 
The  classification  shows  that  the  water  from  the  Lecyr  well  is  bad 
for  dcMnestic  use  because  of  its  extreme  hardness  and  its  high  con- 
tent of  sulphate.  It  would  be  considered  unfit  for  use  in  boilers  on 
account  of  its  tendency  to  form  scale  and  to  foam,  and  it  could  not  be 
improved  economically  by  chemical  treatment.  It  has,  however, 
been  classed  as  fair  for  irrigaticm.  It  is  essentially  a  calcium- 
sulphate  water,  such  as  is  found  near  gypsiun  deposits,  although  no 
such  deposits  are  known  to  exist  in  the  region. 

The  water  from  the  well  of  Mrs.  E.  J.  Jacoby,  at  Ledge  (No.  9), 
is  good  for  domestic  use  and  for  irrigation  but  is  of  only  fair  quality 
for  use  in  boilers  because  of  its  rather  large  content  of  scale- forming 
constituents.  This  water  comes  from  a  depth  of  about  365  feet. 
The  water  from  the  deep  wells  at  Lanfair  is  probably  scnnewhat 
similar  to  it. 

The  water  from  the  well  of  A.  E.  Moore  (No.  16),  the  only  other 
water  used  for  domestic  purposes,  is  of  fair  quality  for  drinking  and 

*  Stabler,  Herman,  Some  stream  waters  of  the  western  United  States,  with  chapters  on 
•ediment  carried  by  the  Rio  Grande  and  the  lndu«trial  application  of  water  analyses:  U.  S. 
G«oL  Surrey  WaterSapply  Paper  274,  pp.  177-179,  1911. 
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cooking  but  will  cause  trouble  in  wadiing  because  of  its  hardness. 
It  is  poor  for  boiler  use  because  of  its  high  content  of  scale-forming 
and  foaming  constituents,  and  it  might  possibly  corrode  boilers. 
This  sample  probably  represents  the  water  obtained  from  shallow 
wells  in  the  high  vaUeys  on  the  western  edge  of  Lanfair  Valley. 

The  water  from  the  abandoned  well  of  the  Atchison,  Topeka  A 
Santa  Fe  Railway  at  Barnwell  (No.  2)  is  of  fair  quality  for  drink- 
ing and  cooking,  but  because  of  its  hardness  it  is  not  very  satisfac- 
tory for  wadiing.  It  is  bad  for  boiler  use  because  of  its  large  amount 
of  scale-forming  constituents  and  its  tendency  to  corrode  boilers. 
The  well  was  probably  abandoned  because  its  water  was  of  poor 
quality  for  use  in  locomotive  boilers. 

The  results  of  the  four  available  analyses  of  water  from  wells  in 
this  valley  appear  to  show  that  the  ground  water  is  satisfactory  for 
use  in  irrigation. 

WATER   SUPPLY  FOR  AGRICUIiTURB. 

Although  many  homesteaders  were  living  about  Lanfair  in  1917, 
only  three  of  them  possesed  their  own  domestic  water  supplies.  The 
others  were  forced  to  haul  water  for  all  purposes,  often  having  to  pay 
for  it.  A  nimiber  of  them  hauled  water  from  the  wells  west  of 
Bock  Springs  and  from  springs  in  the  mountains.  ScHne  of  the 
springs  are  controlled  by  a  large  cattle  company  and  ther^  has  been 
friction  between  the  ranchers  and  the  cattlem^i  over  the  water. 

Most  of  the  settlers  have  attempted  dry  farming.  The  crops  that 
have  been  tried  include  milo  maize,  varieties  of  field  com,  and  beans. 
The  small  grains  have  been  sown  in  the  fall,  and  the  com  and  beans 
in  the  spring.  S<«ie  fair  crops  have  been  obtained,  the  most  suc- 
cessful of  which  were  grown  well  up  cm  the  alluvial  slope,  a  short 
distance  east  of  Bock  Springs — that  is,  in  that  part  of  the  valley 
where  the  rainfall  is  usually  greatest  because  of  the  influence  of  the 
mountains.  None  of  the  crops  have  proved  as  successful  as  had  been 
hoped. 

Success  in  dry  farming  depends  upon  the  knowledge  and  skill  that 
may  be  called  technique  ^  and  upon  climatic  conditions — such  as  the 
average  annual  precipitation,  the  seasonal  distribution  of  precipita- 
tion, the  nature  of  the  precipitation  (that  is,  in  heavy  showers  or  in 
small  amounts),  and  the  evaporation — and  (m  the  soil,  the  nature 
of  which  determines  the  quantity  of  water  that  enters  the  ground. 
These  have  already  been  considered  (pp.  35-89). 

1  Clothier,  R.  W.,  Dry  farming  in  tbe  arid  SouUiwest :  Uniy.  Arizona  Agr.  Bxper.  Sta. 
Bull.  70,  1913.  This  paper  discoBses  Uie  methods  of  dry  farming  and  giyes  the  results  of 
experiments  in  Arizona.  It  contains  moch  valuahle  information  for  the  proftpeetlre  dry 
farmer. 
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Incomplete  records  at  Lanf air  for  short  periods  give  an  average 
annual  precipitation  of  less  than  10  inches,  and  longer  records  for 
the  r^on  around  Lanfair  Valley  show  that  the  average  annual 
precipitation  is  probably  not  more  than  this  amount  Dry  farming 
has  generally  bc^n  considered  impracticable  where  the  precipitation 
is  as  low  as  10  inches  and  where  the  evaporation  is  as  great  as  it 
doubtless  is  in  Lanfair  Valley.^  The  rainfall  at  Lanfair,  as  shown 
in  the  table  on  page  36,  is  not  confined  principally  to  any  season 
but  is  distributed  through  the  year,  some  of  it  coming  when  it  can 
do  no  appreciable  good.  The  record  for  the  years  1912,  1918,  and 
1914  shows  that  from  17  to  33  per  cent  of  the  annual  precipitation 
came  in  amounts  of  less  than  half  an  inch  in  24  hours.  These  light 
showers  add  very  little  water  to  the  soil,  although  they  may  help 
plants  that  are  growing.'  On  the  other  hand,  some  of  the  rain  falls 
in  heavy  thundershowers,  when  it  may  do  more  damage  than  good. 

Unfortunately,  the  climatic  observations  in  Lanfair  Valley  are 
very  imperfect  and  are  not  strictly  reliable.  They  cover  a  period  so 
short  that  they  are  not  of  much  value  to  any  one  who  is  trying  to 
reach  conclusions  as  to  the  possibility  of  carrying  on  successful  dry 
farming.  The  prospects  of  the  dry  farmer  in  the  valley  do  not  seem 
to  be  very  good.  At  the  best,  he  will  be  laboring  precariously  in 
that  borderland  which  separates  success  from  failure.  Fair  crops 
may  be  raised  in  the  wettest  yearsi  and  possibly  in  years  of  normal 
precipitation,  but  it  is  certain  there  will  be  years  when  the  rainfall 
is  so  deficient  that  crops  will  fail.  Those  who  attempt  to  develop 
this  valley  by  dry  farming  should  have  sufficient  financial  backing 
to  carry  tliem  over  a  number  of  years,  and  until  they  can  prove  that 
crops  can  be  raised  without  irrigation  they  should  consider  their 
woA  an  experiment. 

Only  a  little  irrigation  has  been  attempted  in  Lanfair  Valley. 
Mrs.  E.  J.  Jacoby  has  used  water  from  her  well  at  Ledge  to  irrigate 
about  an  acre  of  melons  and  garden  truck.  Mr.  A.  E.  Moore  has 
irrigated  a  few  fruit  trees  at  his  ranch,  2  miles  southwest  of  Govern- 
ment Holes  (well  No.  16,  PL  VI),  but  he  states  that  the  climate  is 
too  uncertain  early  in  the  spring  to  allow  the  trees  to  thrive.  Mr. 
Moore  used  water  from  a  shallow  dug  well,  which  yields  about  11 
gallons  a  minute.  In  the  high  valleys  west  and  northwest  of  Rock 
Springs  the  supply  from  the  shallow  wells  is  doubtless  sufficient  for 
household  use  and  for  the  irrigation  of  small  tracts,  but  it  would  be 
insufficient  to  irrigate  a  large  tract.  In  this  part  of  the  region,  how- 
ever, because  of  the  high  altitude,  the  precipitation  is  probably  con- 

^Brlggi,  u  J.,  and  Belts,  J.  O.,  Dry  farmiiiff  In  relation  to  rainfall  and  evaporation: 
^'  8.  Dept  Agr.  Bar.  Plant  Indnstry  BuU.  188,  p.  8,  1911.  This  bulletin  deals  with  the 
<i(MMlltlons  affectinir  dry  farming  that  are  not  within  the  control  of  the  fanner  and  that 
ibould  be  understood  by  him. 

•Idem,  p.  15. 
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siderable,  so  that  if  proper  methods  are  used  a  large  amount  of  wata 
would  not  be  required.  The  water  from  Vontrigger  Spring  (No.  22) 
was  used  in  1917  by  Mrs.  M.  L.  White  to  irrigate  about  140  peacK 
apple,  and  other  fruit  trees,  and  some  grapes  on  her  ranch  half  a 
mile  south  of  the  ^ring.  The  spring  fills  in  about  60  hours  a  con- 
crete reservoir  having  a  capacity  of  about  20,000  gallons.  In  No- 
vember, 1917,  the  trees  had  been  planted  2^  years  and  had  produced 
good  fruit.  Mr.  Lanfair,  who  owns  the  wcdl  at  T^nfair  and  the  well 
about  a  mile  southeast  of  it,  expected  to  irrigate  a  few  acres  in  1918 
with  water  frtxn  a  spring  in  the  mountains  8  miles  west  of  his  ranch. 
The  water  is  piped  to  a  concrete  reservoir  near  the  railroad,  having  a 
capacity  of  about  15,000  gallons.  The  spring  furnishes  about  1,000 
gallons  a  day. 

The  ground  water  in  the  valley  seems  to  be  satisfactory  f <v  irriga- 
tion, but  the  supply  is  apparently  nowhere  suflScient,  and  the  cost  of 
the  high  lift  required  to  bring  the  water  to  the  surface  in  the  main 
part  of  the  valley  prohibits  its  use  for  irrigation,  except  possibly  for 
especially  valuable  crops,  such  as  garden  produce  or  fruit  trees.  The 
conditions  are  not  favorable  for  the  development  of  practical  irriga- 
tion. Wells  for  domestic  supply  and  for  watering  stock  can  prob- 
ably be  obtained  throu^Kmt  the  valley,  but  because  of  the  great 
depth  to  which  they  must  be  drilled  their  cost  will  be  rather  great 

WKLJL  DATA  AND  ANALYSES. 

Data  in  regard  to  the  wells  in  Lanfair  Valley  and  the  results  of 

analyses  of  water  from  four  wells,  with  a  classificaticm  of  the  waters 

for  domestic,  boiler,  and  irrigation  use,  are  given  in  the  foUowing 

pages: 

Rrcord  of  trrli»  amd  springs  im  Lanfair  VaUep,  CaUf. 
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Record  of  ic^ls  and  aprinffs  in  Lanfair  Valley,  Calif. — Continued. 


LocaUon. 

Owner  of  well  or 
name  of  spring. 

Depth  of 
well. 

Depth  to 
water 

level  In 
well, 
Nov., 
1917. 

iron 
LVI. 

T. 

R. 

See.* 

Remarks. 

14  N. 
14  N. 
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13  N. 
13  N. 
13  N. 

12  N. 

12  N. 
12  N. 

12  N. 
12  N. 

12  N. 

12  N. 
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12  N. 
12  N. 

• 
12  N. 

UN. 
UN. 

12  N. 

10  s. 
1«E. 
10  E. 
15  E. 
WE. 
17  E. 

15  E. 

15  E. 
15  E. 

15  E. 
15  E. 

15  E. 

15  E. 

15  E. 
15  E. 
17  E. 

17  E. 
17  E. 

17  E. 
19  E. 

5  29(7) 

6  27(7) 
6  5(7) 
6  2(7) 

ft  18  (7) 
8.4  18  e 

ftl(?) 

ft  1(7) 
ft  1(7) 

ft  12  (7) 
ft  3  (7) 

ft  5  (7) 

ftl«(7) 

ft  23  (7) 
ft  25  (7) 
SW.JSe 

7(7)' 

3(7) 
19(7) 

8prinff 

Feet. 

Feet. 

MiMi  Snrinir 

sSuig^^......    ...J 

.:.\^              J           i 

;::;:do::::::::::::::::: ::*  V"  ••' 

10 

Mrs. E.J  Jaooby... 

Rock  Springs,  oon- 
troUed  by   Rock 
Springs  Cattle  Co. 

Beatv  well    

d879 

dioo 

12-Inch  driUed  well  at 
Ledge.  Water  readied 
at  365  feet;  rosein  weUto 
100  feet  from  surfiioe.  No 
solid  rock  enooontered. 
Capacity,  11,000  gallons 
In  10  hoars.  See  analy- 
sis, p.  50. 

Water  comes  from  between 

11 

d  30  (7) 
<«18(7) 

d20(7) 
32 

d29(7) 
^8(7) 

d8(7) 
15 

4 
7 

granite  boulders  in  a 
wash.  Probably  sup- 
plied by  shallow  ground- 
water flow.  Nearly  dry 
in  January,  1918. 

Dug. 

Duj.    Renorted  to  supply 

Da 
Dug  well.   Equipped  with 
small  engine. 

Shallow  dug  well  at  foot  of 
low  granite  knob.  A 
small  pond  stands  near 
it. 

Dug.  Supplies  11  gallons 
a  minute.  See  analysis, 
p.  50. 

12 

13 
14 

15 

EmdeeweU 

Bamett  MIninff  Co.. 

Qovemment  Holes, 
owned   by  Rock 
Springs  Cattle  Co. 

16 
17 

A.E.Moore 

Sorinff 

13 

IS 

do 

19 

20 
21 

do 

Hackberry   Spring, 
controlled  b  y 
Rock  Springs  Cat- 
.     tie  Co.  *^ 

"^rn^yKf: 

L.  White. 
Piute  Spring 

'550 
ii550 

d500 
4  400 

d-inch  drUled  well.  Water 
struck  at  520  feet;  rose  to 
500  feet.  Gravel,  0  to  52 
feet;  volcanic  ash.  52  to 
520  feet ;  gravel,  526  to  550 
feet.  Supplies  16  gallons 
a  minute. 

lO-inchdriUedweU.  Grav- 
el, 0  to  4  feet;  volcanic 
ash,  4  to  410  feet:  gravel, 
410  to  550  feet.  Supplies 
about  35  gallons  a  min- 
ute. 

Water  is  diverted  into  two 

22 

pipe  lines.    A  pipe  at  a 
cattle  trough    IJ   mUes 
northwest  of  Blackburn 
flowed  ^  gallons  a  min- 
ute from  a  IJ-inch  pipe 
in  November,  1917,  prob- 
ably not  maximum  flow 
of  spring. 
Flows  about  5  gallons  a 

23 

minute.     Used  for  irri- 
gating fruit  trees. 
Said  to  be  a  strong  spring. 

1 

•  Field  Inyestigations  of  the  United  States  General  Land  Ofllce  show  that  great  errors 
•^^ve  been  made  In  the  location  of  the  township  lines  in  Lanfair  Valley.  The  lines  shown 
JD  Plate  II  are  probably,  not  accurate,  but  as  the  true  positions  of  the  lines  are  not 
known,  the  locations  are  referred  to  the  lines  shown  on  the  map. 

On  unsurveyed  land.     The  location  is  only  approximate,  according  to  imaginary  lines 
^ntlnued  from  the  township  and  range  lines  In  the  vicinity  of  Lanfair. 
'{(ocation  given  by  the  owner. 
Depth  to  water  and  depth  of  well  not  measured. 
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GROUND  WATER  IN  PAHRUMP,  MESQUTTE,  AND  IVANPAH 
VALLEYS,  NEVADA  AND  CALIFORNIA. 


By  Gerald  A.  Waring. 


INTRODUCTION. 

In  eastern  California  and  southern  Nevada  there  are  numerous 
detached  drainage  basins  that  have  no  outlets  for  their  surface  water. 
The  lowest  parts  of  these  basins  are  occupied  by  clay  flats  which  may 
be  covered  with  water  during  wet  seasons  but  which  are  dry  during 
the  greater  part  of  the  year.  These  flats  are  known  as  playas  or 
"  dry  lakes."  Pahrump,  Mesquite,  and  Ivanpah  valleys  occupy  three 
such  inclosed  basins,  partly  in  Nevada  and  partly  in  California. 
(See  Pis.  VII  and  VIII.) 

The  drainage  basin  of  Pahrump  Valley  is  mainly  in  Nye  and  Clark 
counties,  Nev. ;  a  small  portion  of  it  lies  in  Inyo  and  San  Bernardino 
counties,  Calif.  (See  PI.  VIII.)  Somewhat  less  than  half  of  the 
dramage  basin  of  Mesquite  Valley  lies  in  Clark  County,  Nev.,  and 
the  remainder  is  in  California,  chiefly  in  San  Bernardino  County  but 
partly  in  Inyo  County.  About  57  per  cent  of  the  drainage  basin  of 
Ivanpah  Valley  is  in  San  Bernardino  County,  Calif.,  but  the  lowland 
as  well  as  the  bordering  slopes  extends  northward  into  Clark  Coimty, 
Nev.  The  areas  of  the  drainage  basins  of  Pahrump,  Mesquite,  and 
Ivanpah  valleys,  by  planimetric  measurement  on  the  topographic 
maps  of  the  region,  are,  respectively,  1,040,  395,  and  770  square  miles. 

There  are  no  perennial  streams  of  consequence  in  any  of  the  basins, 
but  numerous  small  springs  furnish  water  supplies  for  prospectors 
and  for  range  stock,  and  at  two  places  in  Pahrump  Valley  there  are 
large  springs  used  for  irrigation.  Within  the  last  few  years  at- 
tempts have  been  made  in  each  valley  to  develop  supplies  of  water 
for  irrigation  by  sinking  wells.  Although  the  preliminary  tests  did 
not  result  in  agricultural  settlement  of  the  valley  lands,  attempts  to 
develop  ground  water  for  irrigation  have  been  continued,  and  the 
.  writer  was  assigned  to  make  a  short  examination  of  the  region,  in 
order  to  determine,  if  possible,  the  relative  amount  of  ground  water 
available  and  its  adaptability  to  successful  farming.  A  short  time  in 
August,  1916,  was  spent  by  the  writer  in  the  examination  of  the 
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valleySy  in  company  with  Ernest  L.  Neill,  of  Stanford  Ud 
who  rendered  able  assistance  in  gathering  information.  Tfa 
tion  of  well  records  and  other  datfi  during  the  short  time  th 
be  spent  in  the  region  was  greatly  facilitated  in  Pahrump  V 
Messrs.  T.  G»  Darrough,  J.  M.  Raycroft,  Albert  Quill,  Ho 
Vetter,  and  T.  J.  Donovan ;  in  Mesquite  Valley  by  Mr.  J.  B, 
and  in  Ivanpah  Valley  by  Mr.  Ruben  Fuchner.  Some  a4 
data  were  collected  in  1917  by  D.  0.  Thompson,  of  the  Unitei 
Geological  Survey. 

Ivanpah  Valley  is  traversed  by  the  Los  Angeles  &  Salt  La] 
road.    At  Cima,  Ivanpah,  and  Nipton  there  are  small  stoq 
limited  accommodations  for  travelers.    Roach,  a  settlement  a 
dozen  houses,  is  a  shipping  point  for  ore  and  affords  meals 
commodations  for  the  night.    Jean,  the  principal  settlement] 
valley,  is  a  mining  supply  and  shipping  point,  with  a  large 
store,  warehouse,  post  ofSce,  hotel,  saloon,  and  a  dozen  d' 
houses.    From  Jean  a  narrow-gage  railroad  extends  northwi 
to  the  mining  settlement  of  Good  Springs,  which  in  1916  had 
lation  of  perhaps  200,  and  to  the  Yellow  Pine  or  Bybee  mine, 
farther  west.    From  Good  Springs  and  Roach  well-graded 
roads  extend  to  Platina,  in  Mesquite  Valley.    This  town,  whi( 
started  in  1914  during  local  excitement  over  the  discovery  of  I 
num  in  the  adjacent  hills,  consisted  in  1916  of  a  general  stol 
post  oflSce  and  seven  other  houses  along  streets  laid  out  about  a 
ter  of  a  mile  north  of  the  former  Ripley  post  ofSce  and  an 
distance  southeast  of  the  abandoned  mill  of  Sandy.    The  stor 
post  office  were  discontinued,  and  the  town  was  practically  abanc 
At  the  Milford  mine  and  other  mines  in  the  mountains  ea 
Platina  there  were  small  groups  of  tents  and  cabins  of  thoa 
gaged  in  getting  out  ore.    From  Platina  roads  lead  northwestwi 
Manse  and  Pahrump  ranches,  the  principal  settlements  in  Pahj 
Valley.    In  1916  Pahrump  post  office  had  mail  service  three  ti 
week  with  Shoshone,  a  station  27^  miles  to  the  southwest,  on  the 
pah  &  Tidewater  Railroad.    The  small  mining  settlement  of  J 
is  near  the  north  border  of  the  Pahrump  Valley. 

The  old  copper  smelter  at  Valley  Wells,  20  miles  northwi 
Cima,  was  rebuilt  by  the  Ivanpah  Copper  Co.  late  in  i917,  and' 
in  operation  as  late  as  February,  1918,  when  about  50  men  were 
ing  there.    The  smelter  was  later  reported  to  have  been  closed  di 
Because  of  fluctuations  of  the  metal  market  and  other  conditio: 
future  of  many  mining  camps  is  very  uncertain,  and  a  traveler 
is  going  into  a  region  for  the  first  time  should  make  inquiries  re] 
ing  the  presence  of  settlers  and  not  depend  on  finding  peop- 
places  where  settlements  have  flourished  in  the  past. 
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TOPOGBAPHT. 

Spring  Mountain,  a  range  that  culminate  in  Charleston  Peak,  at 
an  elevation  of  11,910  feet  above  sea  level,  is  the  dominant  topo- 
graphic feature  of  the  region.    The  east  side  of  the  range  is  charac- 
terized by  great  cliffs.    The  west  side,  which  is  in  the  Pahrump 
drainage  basin,  is  somewhat  less  precipitous  and  is  bordered  by 
extensive  alluvial  slopes.    (See  PI.  IX,  A.)    The  lowest  part  of  the 
Pahrump  basin  is  in  the  northwest,  in  a  reentrant  known  as  Stewart 
VaUey  (PI.  IX,  5),  at  an  elevation  of  about  2,450  feet.    The  south- 
west border  of  the  Pahrimip  basin  is  formed  by  the  steep  slopes  of 
the    Nopah  Range,  which  rises  2,000  feet  above  the  valley,  and  by 
subsidiary  ranges  to  the  north  and  south.    The  drainage  divide  be- 
tween the  Pahrump  basin  and  that  of  Ash  Meadows,  to  the  north- 
west, follows  the  crests  of  several  semidetached,  unnamed  mountains 
that  attain  elevations  of  4,000  to  5,000  feet  above  sea  level.    On  the 
southeast  the  Pahrump  basin  is  separated  from  the  Mesquite  basin  by 
a  drainage  divide  that  extends  from  the  crest  of  Spring  Moimtain 
down  the  alluvial  slopes  and  across  the  lowland  as  an  indefinite 
divide,  to  the  base  of  a  northeastern  spur  of  the  Kingston  Range. 

The  Mesquite  drainage  basin,  which  is  rudely  triangular,  has  its 
northern,  southern,  and  western  comers,  respectively,  near  Potosi 
Mountain,  Clark  Mountain,  and  Kingston  Peak.  The  highest  point 
in  the  basin  is  Potosi  Mountain,  at  an  elevation  of  8,500  feet  above 
sea  level ;  the  lowest  land  is  in  the  dry  Mesquite  Lake,  at  an  elevation 
of  about  2,535  feet.  The  divide  on  the  east  is  formed  by  a  south- 
ward extension  of  Spring  Mountain;  on  the  southwest  by  lower 
mountains.  Between  spurs  of  these  mountain  ranges  on  the  east  and 
the  southwest,  wide  alluvial  slopes  extend  down  to  the  lower  land  at 
grades  of  100  to  400  feet  to  the  mile. 

The  western  border  of  the  Ivanpah  drainage  basin,  which  lies 
south  of  Mesquite  basin,  is  formed  by  Clark  Mountain  (elevation, 
7,903  feet)  and  adjacent  ranges,  and  by  Ivanpah  Mountain,  whose 
main  peaks  are  more  than  5,500  feet  above  sea  level.  On  the  east 
the  limit  of  the  drainage  basin  is  formed  in  part  by  the  crest  of  the 
Bird  Spring  Range,  Sheep  Mountain,  and  the  McCullough  Range. 
From  the  south  end  of  the  McCullough  Range  the  divide  swings 
southwestward  along  the  crest  of  the  New  York  Mountains.  The 
extreme  northern  limit  of  the  Ivanpah  basin  is  definitely  marked 
by  the  sinnmit  of  Potosi  Mountain.  The  extreme  southwestern  limit 
is  less  definitely  determined  by  alluvial  slopes  on  each  side  of  the 
railroad  pass  at  Cima.  The  lowest  portion  of  the  basin  is  occupied 
by  the  dry  Ivanpah  Lake,  at  an  elevation  of  2,595  feet,  separated  by 
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a  slight  divide  from  the  dry  lake  near^  Roach,  whose  surface  is  13 
feet  higher. 

The  surface  in  each  basin  may  be  divided  into  three  parts — ^low- 
land, alluvial  slopes,  and  mountains.  The  approximate  areas  and 
percentages  of  each  class  are  shown  in  the  following  table : 

Area  of  land  of  different  classes  in  Pahrump,  Me^quite,  and  Ivanpah  basins. 


Lowlands. 


Area 
(square 
mD«s). 


Per 

cent  of 

total 

area. 


Allavial  slopes. 


Area 
(square 
miles). 


Per 

cent  of 

total 

area. 


Mountains. 


Area 

(square 
miles). 


Per 

cent  of 

total 

area. 


Total 
area  of 
ba^n 


Pahrump  basin. 
Mesquite  basin. 
Ivanpah  l)asin.. 


250 
iO 
85 


330 
115 
375 


460 
190 
310 


1,0« 


It  will  be  noted  that  the  proportion  of  lowland,  alluvial  slopes, 
and  moimtains  are  approximately  the  same  in  the  Pahrump  and 
Mesquite  basins,  but  that  the  Ivanpah  basin  contains  a  much  larger 
percentage  of  alluvial  slopes  than  either  of  the  other  two  basins,  and 
less  than  half  as  large  a  percentage  of  lowland. 

CLlkATE. 

Most  of  the  precipitation  is  in  the  winter.  More  than  half  of  it 
falls  during  the  four  months  December  to  March,  inclusive.  On 
the  mountains  much  of  the  precipitation  is  in  the  form  of  snow. 
Occasional  thimderstorms  during  the  summer  locally  furnish  ccm- 
siderable  water,  but  they  are  so  irregular  in  occurrence  and  are 
likely  to  be  so  severe  that  they  are  of  relatively  small  value  to 
growing  crops.  The  following  record  of  precipitation  at  Jean,  in 
Ivanpah  Valley,  and  at  Pahrimip,  in  Pahrump  Valley,  indicate  the 
approximate  monthly  distribution  of  the  precipitation  in  the  valleys. 
The  precipitation  increases  rapidly  with  increase  of  elevation. 

Monthly  and  annual  precipitation,  in  inches,  at  Jean,  Nev, 

[Elevation  2,8&4  feet.) 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

An- 
DoaL 

1008 

1.30 

.09 

0 

.44 

0 

.30 

1.50 

1.25 

0.10 

"■*"6' 

.76 
0 

.40 
.05 
1.00 

0.20 

1.32 

0 

1.00 

"Tr." 
.20 

0 

aao 

0 

0 

.27 

.25 

1.25 

Tr. 

Tr. 
0 
0 
0 

.10 
0 
0 

Tr. 

0 
0 
0 

"Tt." 
Tr. 
Tr. 
Tr. 

0.10 
.03 

2.06 
Tr. 
.46 

".'63' 
.29 

0.06 

.12 

1.13 

0 

.20 

.52 

0 

Tr. 

2.n 

2.03 

.40 

0 

0 

.23 

.65 

1.00 

0 

.60 

0 

0.67 

.W 

0 

0 

1.25 

0 
LfiO 

*Tf." 
0 
0 

5.47 

1909 

06  15 

1910. . . . 

•  5.06 
0  2.19 

1911 '.. 

1912 

•  1.33 

•  2  95 

1913 

1914 

•  3.48 

1915 

1916 

1 

1 1 



a  Approximate. 
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WATER-SUPPLY  PAPER  450     PLATE    X 


^ 

''    ^'~  _    --iw«?-*r~.  T   -   '^i^  ^^ 

^^r-                                                                                  ^^^1 

A.    SAND  RIDGES  ON  SOUTHEAST  SIDE  OF  MESQUITE  LAKE.  CALIF..  AND  ALLUVIAL 
FANS  ALONG  EAST  BORDER  OF  MESQUITE  VALLEY. 


B,   CLAY  HUMMOCKS  IN  SOUTHEASTERN  PART  OF  MESQUITE  LAKE. 


C.    CLAY  BEDS  AND  ESCARPMENT  AT  J.  B.  YOUNT'S   RANCH.  PAHRUMP  VAIXEY. 

NEV,-CAUF. 
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Monthly  precipitation,  in  inches,  at  Pahrump,  Nov. 

fElevation  2,606  feet.) 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1W4 , 

0.14 

1.56 

Tr. 

0.09 

0.02 

0.42 

0.06 

0 

1.01 

1916 



1.20 

1.40 

1016 

0.64 

0.42 

0 

0 

0.68 

The  extremes  in  temperature  are  great.  In  the  valleys  there  rfre 
usually  frosts  during  November  to  March,  and  in  the  mountains  tem- 
peratures near  zero  are  common  during  these  monHis.  Snow  does 
not  lie  on  the  mountains  very  long  in  the  spring,  however. 

VEGBTATIOK. 

The  higher  mountains  are  sparsely  clothed  with  junipers,  which 
in  some  portions  are  sufficiently  numerous  to  form  wooded  areas. 
(See  PL  VIII.)  The  higher  part  of  Spring  Mountain  also  supports 
yellow  pine  and  pifion,  which  have  been  to  a  large  extent  cut  for 
lumber  for  the  neighboring  mines.  The  lower  parts  of  the  moun- 
tains and  the  extensive  alluvial  slopes  are  covered  chiefly  by  creosote 
bush  {CoviUea  tridentata)y  several  species  of  greasewood  {Scbt- 
cobatfis),  rabbit  brush  or  rayless  golden  rod  {Chrysothamnus  graveo- 
fefw),  cactus,  and  yucca.  Sagebrush  (Artemisia  trnderUata)  was  not 
observed  by  the  writer  in  any  of  the  basins,  but  it  is  found  in  the 
elevated  valleys  east  and  north  of  Government  Holes,  10  miles  south- 
east of  Cima. 

In  the  southwestern  part  of  the  Ivanpah  basin  the  giant  yucca  or 
Joshua  tree  (Tticca  or  CUstoyitoca  arbarescens)  is  abundant  on  the. 
slopes  north  of  Cima,  with  an  undergrowth  of  creosote  bush  and 
greasewood.    On  the  southeast  side  of  the  basin  the  yucca  is  less 
common,  and  it  does  not  descend  much  below  an  elevation  of  8,000 
feet  above  sea  level.    In  the  northern  part  of  the  basin,  on  the  slopes 
of  State  Line  Pass  and  west  of  Borax  and  Jean,  a  smaller  yucca, 
either  a  stunted  form  of  the  Joshua  tree  or  a  related  form,  is  fairly 
plentiful.    The  slopes  below  2,800  feet  are  dominated  by  creosote 
bush  and  greasewood  down  to  the  flatland  bordering  the  dry  lakes. 
The  larger  of  the  two  "  dry  lakes  "  in  Ivanpah  Valley  is  bordered  by 
a  zone  200  to  400  yards  wide  that  is  occupied  by  greasewood  almost 
to  the  exclusion  of  creosote  bush.    The  smaller  lake  bed  near  Boach 
is  bordered  by  a  zone  of  rabbit  brush  and  stunted  greasewood,  ex- 
tending to  the  base  of  the  alluvial  slopes,  where  the  creosote  bush 
becomes  dominant.    The  lake  beds  themselves  are  barren  of  vegeta- 
tion and  during  most  of  the  year  have  hard,  level  clay  surfaces. 
During  storms  they  may  be  covered  by  water  to  a  depth  of  several 
inches. 
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Mesquite  Lake  is  surrounded  by  a  belt  of  mesquite  trees  in  some 
places  100  yards  or  more  in  width.  Sand  ridges  on  the  east  side  of 
the  lake  bed  (PL  X,  A)  are  also  in  part  covered  by  mesquite.  The 
lake  bed  is  largely  crusted  with  alkaline  deposits  that  are  barrel  of 
vegetation,  and  a  part  of  the  east  side  consists  of  a  barren  clay  flat, 
dotted  with  clay  hummocks  (PI.  X,  ^),  some  of  which  are  more  than 
15  feet  high^  but  in  some  porticms  of  the  lake  bed  there  are  sparse 
growths  of  salt  grass  and  other  alkali-resistant  plants. 

In  the  Pahrump  basin  mesquite  grows  along  the  east  side  of 
Stewart  Valley,  and  there  are  groups  of  the  mesquite  trees  near 
Sizmile,  Mound,  Stump,  and  other  springs.  On  the  lower  slopes  a 
yucca,  smaller  than  the  average  Joshua  tree  but  resembling  it,  is 
the  most  prominent  plant,  though  scattered  clumps  of  stunted  grease- 
wood  and  creosote  bush  form  the  principal  growth.  Along  the 
upper  borders  of  the  alluvial  slopes  an  occasional  barrel  cactus  is 
found.  The  lake  bed  southwest  of  Mound  Spring  is  a  barren  clay 
flat,  but  that  of  Stewart  Valley  is  covered  by  salt  grass. 

akhcai*  litb. 

Wild  animals  are  not  plentiful  in  this  region.  Occasionally  a 
coyote  or  a  jack  raW)it  may  be  seen,  and  during  the  evening  or  early 
morning  a  small  variety  of  swift  or  fox  is  abroad,  hunting  for  desert 
rats.  These  rats  and  the  lizards  are  the  most  common  forms  of  wild 
life.  On  the  higher  slopes,  especially  in  the  wooded  portions  of  the 
mountains,  a  few  birds  may  be  found,  but  the  region  as  a  whole  does 
not  furnish  much  food  for  animal  life.  The  smaller  animals  are  by 
no  means  so  common  in  this  region  as  they  are  farther  west,  where  in 
some  of  the  recently  homesteaded  valleys  they  are  so  numerous  that 
rabbit-tight  fences  are  almost  essential  to  the  production  of  cropa 

lOHEBAI.  BBSOUBCBSw 

Mining  has  been  carried  on  in  the  mountains  of  the  region  for 
many  years.  Probably  the  first  production  came  from  the  Potosi 
mine,  near  the  north  border  of  the  Mesquite  basin,  where  lead  was 
obtained  by  the  Mormons  about  1860.  Later  ores  of  gold,  silver, 
copper,  and  lead  were  discovered;  and  in  1906  a  material  that  accom- 
panies some  of  the  lead  ores  and  had  been  considered  to  be  country 
rock  was  recognized  by  a  mining  engineer  to  be  an  ore  of  zinc* 

In  1914  platinum  and  palladium  were  irecognized  in  a  gold  ore 
from  the  Boss  mine  (3  miles  northeast  of  Kipley),  which  was  an  old 
property,  originally  developed  for  copper.*  One  result  of  the  mining 
rush  that  followed  was  the  establishment  of  the  town  of  Platina. 

^  HUl,  J.  Mm  The  Yellow  Pine  mining  district.  Clark  Coanty,  Nev. :  U.  8.  GeoL  Barrtj 
BnU.  540,  pp.  225-226,  1913. 

s  Knopf,  Adolpta,  A  gold-platinQm-palladium  lode  in  southern  Nerada :  U.  8.  CtooL  Bnrtiy 
BolL  620,  pp.  1-2,  1916. 
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In  1916  ore  from  mines  in  the  Mesqnite  basin  was  being  hauled  by 
auto  trucks  and  by  teams  to  Boach,  for  rail  shipment  to  smelters,  and 
ore  from  mines  near  Good  Springs  was  being  brought  down  by  the 
narrow-gage  railroad  to  the  main  line  at  Jean.  The  prevailing  high 
I>rice6  of  copper,  lead,  and  zinc  had  caused  the  reopening  of  several 
properties  that  had  been  idle  for  some  time. 

In  the  New  York  Mountains,  south  of  Ivanpah,  tungsten  minerals 
(wolframite  and  ferberite)  were  discovered  in  May,  1916,  in  old 
copper  and  gold-silver  prospects.  When  the  region  was  visited  in 
Augost,  1916,  many  claims  had  been  staked  and  several  leases  had 
been  taken,  but  a  recent  drop  in  the  price  of  tungsten  had  caused  sus- 
I)eDsion  of  work.  The  prospects  are  on  quartz  ledges  that  cut  the 
coarse  gray  granite  country  rock.  In  some  places  the  quartz  carries 
saiall  amounts  of  blue  and  green  copper  carbonates  and  black  manga- 
nese oxide.  The  Garvanza  mill,  erected  about  1910  2  miles  south- 
east of  Brant,  for  the  chlorination  of  the  gold  ore,  was  not  success- 
fully used,  but  small  amounts  of  gold  and  copper  ores  from  the  mines 
were  concentrated  and  shipped. 

About  10  or  15  years  ago  salt  was  produced  in  Mesquite  Lake  by 
the  evaporation,  in  iron  pans  heated  by  mesquite  wood,  of  brine  ob- 
tained from  shallow  pits,  and  the  product  was  taken  to  San  Bernar- 
dino and  sold.  In  the  pits  at  the  old  workings  (locality  84,  PI.  VIII) 
crusts  of  salt  form.  A  sample  collected  by  the  writer  in  August,  1916, 
was  analyzed  in  the  United  States  Geological  Survey  laboratory  by 
W.  B.  Hicks  and  reported  to  be  nearly  pure  sodium  chloride.  It 
contains  small  amounts  of  sulphate,  calcium,  and  magnesium  and  a 
trace  of  potassium. 

About  half  a  mile  northwest  of  the  old  salt  works  the  surface 
over  several  acres  is  strewn  with  large  crystals  of  gypsum,  which 
develop  in  the  mud  and  seem  to  work  their  way  up  to  the  surface, 
where  they  disintegrate  and  cover  the  ground  with  shining  flakes. 
It  is  said  that  a  number  of  years  ago  about  1,200  acres  on  the  west 
side  of  the  dry  lake  was  staked  as  placer  gypsum  claims,  but  in  1916 
no  assessment  work  appeared  ever  to  have  been  done. 

GEOLOGIC   SKETCH. 

STBXrCTXJBB. 

The  dominant  structural  feature  of  the  region  is  the  Spring  Moun- 
tain, a  mass  of  irregular  shape  which  has  a  general  northwest- 
erly trend  and  culminates  in  Charleston  Peak,  on  the  east  side 
of  the  Pahrump  basin.  The  range  was  studied  by  members  of  the 
Wheeler  Survey^  and  in  1900-1901  by  the  late  R  B.  Howe,  whose 

«n.  8.  GeoL  Boireys  W.  100th  Mer.  Kept.,  vol.  3,  pp.  124,  166,  179,  180,  1876. 
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[by  SfimT'  is  a 

=1^  villi  iMzJxjLf^  :^crr  '  ^j^  that  thr  ^ 
f''LL:::e*-:-&2^  mrjcf  t*ie  nx^EB  sortfc  orcBsCsBd  to  diis  fnhliag  the 
iiiqg^ fcr  -i;&pe  «-f  the  nace  k  probdbiT  dae.  ^  ^  ^  In  an  east- 
ven  ^«*i.t.*:c  the  jroer*!  ?*i  uK.iur  of  the  nagr  wuua^  to  be  a  broad 
STO*::re.w:tiac^berof  ciwrMtk  of  little  iai^^  •     •    • 

Ym  a  Dcr:h-«Dc:^  sectke  the  aifuctme  •  ^  •  appears  to  be  anti- 
f\\zx\r  HiZ '  Tiiited  tLe  soct^  ecd  of  the  ruige  in  1912  and  foond 
that  *^  tri5  resy-^  tbe  patsnX  *4ianme  seeais  to  be  moaodiiiaL 
btah  ^  orcLrl>?at«d  CT  c-ijBKroiE  iuiltsaBdsaaie  foidn^  •  •  • 
The  r>ife?  extei>ii£e  aqAaard  iaCo  Miiiqaiii  VaDcr  are  Caoltad  in 
a  verr  enczsjCMM^  nsacaer." 

The  Kir:r^  c  an^i  Xctoh  raages.  vhkh  togedier  form  the  wtestern 
border  of  the  Pkhr:ii:ip  and  M<n|iiiti  basins.  haTe  steep  iranfts. 
€!=perii"T  *w:  tr*  wf<«  c^  i^  of  the  Xopah  Saafe^  AimtJiHg  to  R.  & 
Bowe*  the  general  smactcre  of  these  ranges  seems  to  be  aaooodinal, 
tr.<^  dip  y^'T^  ea^rr^ri.  Viit  there  are  sanr  faaltsL  At  Kngjston 
Ftaak  the  rocks  are  auuicahat  ioUed  bat  haw  a  general  north- 
ward d:p- 

Xo  detailed  studies  of  flie  monntains  bordering  die  soolhem  part 
of  the  Iracpah  bas^  hare  been  made.  Clark  and  Iranpah  moon- 
tains,  on  the  west,  acd  the  Xew  York  Mountains  and  dieir  northern 
exten^ioc^  in  the  McCuIIocgfa  Bange,  on  the  sooth  and  sootheast, 
are  all  beliered  to  be  greatlj  ftolted,  with  minor  folding,  and  to 
hare  a  cociplex  stmciure.  much  like  that  of  spring  Mountain,  to 
which  both  the  eastern  and  western  Bmiting  mountains  of  Iranpah 
basin  are  strocturallT  related. 

CTiASSKS  OF  BOCK8L 

Granite  and  gneiss,  presomably  of  Archean  age,  are  foond  in  the 
southwestern  part  of  the  Xew  York  Moontaina  A  belt  of  granite 
forms  the  central  part  of  Clark  Moontain,'  and  granite  also  forms 
the  core  of  the  mass  that  culminates  in  Kingston  Peak.^  The 
greater  part  of  the  mountains  in  the  region,  however,  are  composed 
of  ancient  sedimentary  rocks.  Quartzite.  considered  to  be  of  Cam- 
brian age.  overlies  the  granite  of  Kingskm  Peak,  and  Cambrian  lime- 


>  Spoir.  J.  EL,  DcKTiptiTe  geotocj  oC  Xersdi.  sovta  «r  tke  40tb  panIM  mad 
portions  of  CaUfornia  :  U.  S.  GeoL  8orT«T  BalL  208,  pp.  ie4-180,  1903^ 

•  l^tm,  p.  179. 

'  Hill,  J.  M^  T1»  Yellow  Pine  b1b1]i«  district,  Qarfc  Cnmmtj  Ncr. .  U.  S.  GeoL  Somj 
Ban.  MO.  p.  233.  1914. 

•  Sporr.  J.  R,  op.  cit.,  p.  199. 

•  C.  Sw  G«og.  aad  G«oL  Surreys  W.  lOOU  Mer.  BepL,  voL  3,  p.  32;  18T5w 
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stones  and  other  sedimentary  rocks  have  been  mapped  by  Spurr  *  as 
constituting  the  Nopah  and  adjacent  ranges,  the  ranges  near  Clark 
^ftCountain,  the  McCullough  Bange,  and  the  northern  part  of  the  New 
York  Mountains.    Spring  Mountain  and  its  offshoot,  the  Bird  Spring 
Range,  are  composed  chiefly  of  massive  limestones  and  conglomer- 
ates of  Carboniferous  age.*    Small  areas  of  sandstone  and  shale  of 
Xriassic  and  Jurassic  age  are  present  north  of  Good  Springs.    No 
consolidated  sedimentary  materials  of  later  age  than  the  Jurassic 
liave  been  recognized  in  the  region,  but  there  are  a  few  small  areas 
of  lava,  probably  of  Tertiary  age,  notably  on  Table  Mountain,  be- 
t^ween  Platina  and  Jean. 

£ach  of  the  three  valleys  is  underlain  by  deep  deposits  of  alluvium. 
Great  alluvial  slopes  extend  from  the  bases  of  the  mountains  down 
to  the  lowlands.    In  their  upper  portions  these  slopes  consist  chiefly 
of  angular  gravel  and  cobbles,  but  in  their  lower  portions  the  material 
is  chiefly  sand,  silt,  and  clay.    The  greater  part  of  the  lowland  in 
Pahrump  Valley  is  underlain  by  calcareous  sandy  soil.    In  the  north- 
em  part  of  Mesquite  Valley  numerous  wells  that  were  dug  a  few  years 
ago  show  that  tilie  material  is  almost  entirely  silt  and  clay  down  to 
the  ground-water  level.    In  most  of  these  wells  only  light-colored, 
nearly  white  calcareous  clay  and  silt  are  exposed ;  but  the  northern- 
most well  (No.  52,  PL  VIII)  exposes  about  50  feet  of  red-brown  cal- 
careous sandy  silt,  overlying  the  more  common  white  material. 

Along  the  east  side  of  Pahrump  Valley,  from  Pahrump  to  a  point 
scHne  distance  south  of  Stump  Spring,  there  are  beds  of  light  brown 
to  cream-colored  clay  from  only  2  or  3  feet  thick  to  a  maximum  thick- 
ness, near  Stump  Spring,  of  about  50  feet.     (See  fig.  4.)     The  clay 
beds  along  the  north  side  of  the  road  between  Manse  and  Pahrump 
contain  layers  and  lenses  of  limestone  gravel  and  in  some  places  the 
clay  is  calcareous  and  cemented  into  a  very  hard  material.    A  test 
well  on  the  north  side  of  the   road   halfway   between  Manse  and 
Pahrump  is  said  to  have  reached  gravel  underlying  the  clay  at  a 
depth  of  41  feet.    The  western  front  of  the  beds  form  low  but  con- 
spicuous bluffs  at  several  places,  notably  at  J.  B.  Yount's  ranch  (see 
PI.  X,  (7),  suggesting  a  fault  scarp.    At  no  place  were  any  of  the 
clay  beds  observed  to  pass  beneath  the  gravelly  alluvium.    Where  the 
upper  border  was  seen,  east  of   Stump   Spring   and   also   east  of 
Pahrump,  the  clay  immediately  overlies  the  alluvial  wash,  and  its 
eastern  limit  is  marked  by  a  declivity  several  feet  high.    In  the  vicinity 
of  Yount's  ranch,  where  the  formation  covers  the  widest  area,  its 
surface  rises  with  a  uniform  slope  of  about  100  feet  to  the  mile  north- 

^Spnrr,  J.  E.,  op.  clt»  pL  1. 

s  HiU,  J.  M.,  The  Yellow  Pine  mining  district,  Clark  Coanty,  Ney. :  U.  S.  Geol.  Sarvey 
BoU.  540,  pi.  4.  1914. 
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Between  MouDd  Spring  and  Pahnunp  there  is  a  belt  of  soft,  fine- 
grained calcareous  sc»il«  stan-iing  3  or  4  fe^  abore  the  mean  level 
of  the  ralleT  floor,  which  seems  to  consist  of  clay  redeposited  by  stOTm 
waters  that  have  brought  it  from  the  main  bed  of  clay  to  the  easL 

Xo  evidence  of  clay  beds  appreciably  above  the  levels  of  the  playas 
and  adjacent  low  slopes  was  observed  in  Mesqiiite  and  Ivanpah  val- 
leys. The  drainage  liasins  of  these  two  valleys  are  smaller  than 
that  of  Pahninip  Valley^  and  they  are  surrooDded  in  general  by 
lower  mountains,  upon  which  less  rain  and  snow  hiXL,  so  that  it  is 
improbable  that  they  formerly  contained  extensive  lakes. 
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Several  large  springs  and  many  small  ones  are  found  in  tl^e  moun- 
tains on  the  east  side  of  Pahrump  Valley  and  along  the  base  of  the 
mountains.  A  few  large  springs  also  occur  farther  down  in  the 
valley. 

Lee's  Spring  and  Trout  Spring,  up  in  the  mountains,  and  Inter- 
mittent Spring  and  the  Pahrump  Valley  springs,  at  the  base  of  the 
mountains,  yield  large  flows.  The  records  of  flow  of  these  streams, 
as  measured  by  the  United  States  Geological  Survey,  are  given  in 
the  following  tables : 

Daily  discharge,  in  second-feet/^  of  Lee's  Spring  near  its  source,  18  mUes  east 
of  Pahrump,  Nev.,  for  the  period  Apr,  J  to  Sept.  30,  1916, 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

1 

9.0 
8.9 
9.7 
8.0 
7.3 

6.8 
6.8 
8.0 
9.9 
12 

11 
8.9 

U 

8.4 

12 
11 
12 
14 
15 

13 

li 

11 

10 

9.6 
9.2 
8.4 
8.0 
7.5 

4;o 

4.0 
4.0 

2.4 
2.4 
2.3 
2.3 
2.2 

2.2 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
2.0 
12 

1.5 
1.7 
1.6 
1.6 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.2 
1.2 

0'.9 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 

16 

10 
12 
12 
12 
12 

13 
14 
16 
18 
18 

20 
20 
20 
19 
16 

7.1 
6.6 
6.2 
6.4 
6.0 

6.0 
6.2 
6.2 
5.8 
5.5 

5.1 
5.3 
5.3 
5.3 
5.3 
5.1 

3.8 
3.7 
3.5 
3.5 
3.2 

3.0 
2.7 
2.7 
2.8 
2.8 

2.7 
2.6 
2.4 
2.4 
2.4 

8.7 
2.9 
2.6 
2.3 
2.0 

1.9 

}:S 

1.7 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 
1.5 

1.2 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

0  7 

2. .   . 

17  . 

8 

18 

4 

19             .  . 

5 

30 

« 

21 

7 

22 

8 

28 

0 

24 

10 

25 

11 

26 

12. 

27 

U 

28 

14 

15 

29 

30 

31 

a  A  seoond-foot  is  equal  to  about  448  gallons  per  minute. 

Monthly  discharge  of  Lee^s  Spring  near  its  source,  18  miles  east  of  Pahrump, 
Ncv,,  for  the  period  Apr,  1  to  Sept,  SO,  1916, 


Month. 

Discharge  in  second-feet. 

Run-off  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

AprlL 

20 
15 

4.9 
12 

1.7 
.9 

6.8 
5.1 
2.4 
1.5 
.9 
.5 

12.0 
8.32 
3.ft8 
2.28 
1.20 
.69 

714 

i^T^.v... ...:.::           :        : 

512 

lone 

219 

July. 

140 

AugiBt 

74 

September 

41 

The  period. 
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Spring  issues  in  full  volume  in  a  bouldery  wash.    As 
16  discharge  record,  although  the  flow  is  large  in  the 
,  it  lessens  until  the  sti»am  becomes  nearly  dry  in  the 
the  summer.    Pahrump  Valley  creek  heads  in  a  large 
>7),'  and  another  spring,  which  had  a  flow  of  about  0.6 
a  August,  1916,  joins  the  creek  a  few  hundred  yards  be- 
large  springs,  as  well  as  the  smaller  ones,  derive  their 
ly  from  the  precipitation  on  the  slopes  above  them,  and 
/  their  flow  decreases  from  a  maximum  in  the  spring 
ain  and  of  melting  snow  to  a  minimum  at  the  end  of  the 

item  Spring  (No.  2,  PI.  VIII),  near  the  north  edge  of  the 

been  estimated  to  yield  200  barrels  a  day.    Its  water  has 

1  down  to  the  mining  camp  of  Johnnie  for  domestic  use. 

Spring  (No.  49)  is  in  a  gully  in  the  clay  beds  along  the  east 

le  valley  and  apparently  derives  its  water  by  seepage  from 

Is  or  from  the  gravel  immediately  underlying  them.    Its 

low  has  been  estimated  at  20  barrels  a  day. 

springs  are  found  at  the  Pahrump  and  Manse  ranches,  and 

er  at  each  place  has  been  used  for  many  years  for  irrigation. 

ise  there  are  two  springs  75  yards  apart    TTie  temperature  of 

ter  in  each  is  75°  F.    The  flow  of  the  smaller  spring  is  about 

ond-foot  and  the  combined  flow  of  the  two  springs,  measured 

nber  30, 1916,  by  Albert  Quill,  of  the  United  States  Geological 

jy,  was  3.23  second-feet. 

the  Pahrump  ranch  there  is  a  group  of  two  large  springs  and 

:;maller  one  that  are  similar  to  those  at  Manse.    The  water  rises 

cipally  in  a  pool  20  or  30  feet  in  diameter  and  8  or  4  feet  deep 

lered  by  banks  of  partly  cemented  gravel  a  few  feet  high.    The 

—  dy  bottom  of  the  pool  is  kept  in  ebullition  by  the  rising  water, 

ich  has  a  temperature  of  76^°  F.    The  flow  of  the  two  larger 

rings,  as  measured  by  Albert  Quill  September  30,  1916,  was  2.53 

id  2.20  second-feet 

On  J.  M.  Raycraft's  ranch,  half  a  mile  northwest  of  Pahrump, 
lere  is  a  spring  (near  well  location  No.  12),  which  is  probably  simi- 
ar  in  character  to  the  large  ones  at  Pahrump  and  Manse.  It  rises 
in  a  small  marshy  area  and  flows  about  10  gallons  a  minute.  A  few 
hundred  yards  southeast  of  this  spring  there  is  a  mass  of  calcareous 
tufa,  apparently  a  spring  deposit,  forming  a  low  mound  10  or  15 
yards  in  diameter. 

Mound  Spring,  4  miles  south  of  Manse,  formerly  had  a  small  flow. 

It  is  at  the  base  of  a  low  mound  composed  of  clay  and  fine  sand. 

This  mound  was  probably  built,  like  many  similar  ones  at  desert 

springs,  by  the  moistening  and  retention  of  material  blown  by  the 

146587*— 20 3 
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Discharge  measurements  of  Trout  Creek  about  5  miles  be^oto  Trout  Spring^ 

or  16  miles  east  of  Pahrump,  Nev, 

[Made  by  Albert  QuiD.) 


Date. 

Oage 
height 

DIs- 
eharge. 

Date. 

h2^t. 

Dis- 
charge. 

Date. 

Gage 

Dto- 

1016. 

^•"^  ^ 

27 

"*' ,?:::::::: 

17 

24 

June    1 

8 

Fert. 
0.60 
.65 
.70 
.44 
.45 
.45 
.43 
.43 
.42 

aec.-fi, 
1:75 
2.16 
2.60 
1.06 
2.03 
2.03 
1.00 
1.00 
1.83 

1016. 

June  16 

22 

80 

'"•'  ,S::;::::: 

20 

27 

Aug.    3 

10 

Feet, 
0.40 
.40 
.35 
.34 
.34 
.33 
.33 
.33 
.33 

aec-fl, 
1:70 
1.70 
1.30 
1.33 
1.33 
1.28 
1.28 
1.28 
1.28 

1016. 
Aug.  17 

24 

31 

Sept.   7 

14 

21 

28 

Oct.     5 

Feet, 
0.32 
.32 
.33 
.31 
.20 
.28 
.27 
.28 

IS 
1.22 
1.21 
LM 
1.05 
1.0G 
.M 
1.00 

Daily  discharge,  in  second^ feet,  of  Intermittent  Spring  50  yards  below  it 9  freotf, 
16  miles  east  of  Pahrump,  Nev.,  for  the  period  Apr,  1  to  Sept.  SO,  1916* 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

!  ^s. 

Apr. 

May. 

June. 

July. 

Aug. 

S^»t. 

1 

23 
22 
22 
21 
20 

18 
18 
18 
10 
22 

24 
22 
21 
20 
20 

3ft 
33 
32 
33 
34 

35 
34 
83 
33 
33 

33 
33 
31 
20 
26 

16 
16 
16 
16 
16 

17 
17 
18 
18 
18 

18 
18 
17 
17 
17 

0.4 
0.1 
8.6 
8.1 
7.8 

7.8 
7.3 
7.1 
6.8 
6.4 

6.4 
6.2 
5.0 
5.0 
15 

5.0 
5.7 
5.7 
5.2 
5.0 

5.0 
4.8 
4.8 
4.8 
4.6 

4.6 
4.4 
4.2 
4.2 

4.0 

2.2 
2.2 
2.0 
2.0 
1.0 

1.8 
1.6 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

16 

20 
23 
24 
24 
24 

25 
26 
28 
31 
82 

88 
80 
38 

24 
23 
22 
22 
21 

20 
10 
10 
10 
18 

17 
16 
16 
16 
16 
16 

17 
16 
16 
15 
14 

14 
13 
12 
12 
12 

11 

11 

10 
0.0 
0.6 

13 

10 
0.1 
8.3 
7.8 

7.6 
7.3 
6.6 
6.4 
6.4 

6.2 
5.0 
5.7 
5.2 
5.0 
5.0 

4.0 
3.7 
8.5 
3.3 
3.1 

3.0 
3.0 
3.0 
2.8 
2.6 

2.4 
2.5 
2.6 
2.5 
2.4 
2.2 

1.2 

2 

17 

l.I 

3.. 

18 

1.1 

4 

10 ;... 

1.0 

6 

20 

.0 

6 

1       

21 

.8 

7 

22 

.8 

8 

23 

.8 

0 

24 

.6 

10 

25 

.6 

11 

26 

6 

12 

27 

.5 

13 

28 

.5 

14 

20 

.4 

16 

80 

.4 

81 

Monthly  discharge  of  Intermittent  Spring  50  yards  beloto  its  head,  16  miles 
east  of  Pahrump,  Nev.,  for  the  period  Apr,  1  to  Sept.  SO,  1916. 


Month. 


Discharge  in  seoood-feet. 


MftTfTT^iifn.  ifinimum.     Mean. 


Run-off  in 
aore-ieet. 


ApriL 

May 

June 

July 

August.... 
September. 


80 

36 

18 

15 
5.7 
2.2 


18 

16 
0.6 
5.0 
2.2 
.4 


25.0 
25.5 
14.0 
7.63 
8.83 
1.20 


1,400 

1,530 

887 

461 

m 

71 


The  period. 


4,720 


Measurements  of  Pahrump  Valley  Creek  (fed  by  the  Pahrump  V€Uley  Springs) 
15  miles  southeast  of  Pahrump,  Nev. 

[Made  by  Albert  Quill.] 


Date. 

hd^t. 

Dis- 
cbarge. 

Date. 

h^t 

Dis. 
charge. 

Date. 

^x. 

Di». 
diaige. 

1016. 
May  13 

Feet, 
1.00 
1.00 
1.86 
1.81 
1.76 
1.71 
1.62 

22.4 
21.6 
10.4 
17.7 
16.6 
14.0 
11.7 

1016. 
Jiilv6 

Feet, 
1.46 
1.40 
1.44 
1.38 
1.36 
1.22 
1.18 

Sec.'ft, 
10:4 
0.10 
0.61 
8.48 
8.25 
6.73 
4.03 

1016. 
Aug  21 

Feet, 
1.14 
1.06 
1.03 
1.00 

8ee.^ 

iss 

3.36 

^il:. ::::::: 

^iS:.:::.:::: 

81. 

24 

20 

Sept.  7 

14 

2.  OB 

81 

27 

2.45 

JlTT)^   R .     . 

Au£.3 

21 

1.01 

15 

10.....:..:. 

28 

Oct.     5 

.04 

1.33 

22 

17 

.61 

20 

1 
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Intermittent  Spring  issues  in  full  volume  in  a  bouldery  wash.  As 
is  shown  by  the  discharge  record,  although  the  flow  is  large  in  the 
spring  months,  it  lessens  imtil  the  stceam  becomes  nearly  dry  in  the 
later  part  of  the  summer.  Pahrump  Valley  creek  heads  in  a  large 
spring  (No.  87),'  and  Miother  spring,  which  had  a  flow  of  about  0.6 
second-foot  in  August,  1916,  joins  the  creek  a  few  hundred  yards  be- 
low. These  large  springs,  as  well  as  the  smaller  ones,  derive  their 
water  directly  from  the  precipitation  on  the  slopes  above  them,  and 
consequently  their  flow  decreases  from  a  maximum  in  the  spring 
months  of  rain  and  of  melting  snow  to  a  minimum  at  the  end  of  the 
dry  season. 

Horseshutem  Spring  (No.  2,  PI.  VIII) ,  near  the  north  edge  of  the 
basin,  has  been  estimated  to  yield  200  barrels  a  day.  Its  water  has 
been  piped  down  to  the  mining  camp  of  Johnnie  for  domestic  use. 

Stump  Spring  (No.  49)  is  in  a  gully  in  the  clay  beds  along  the  east 
side  of  the  valley  and  apparently  derives  its  water  by  seepage  from 
these  beds  or  from  the  gravel  immediately  underlying  them.  Its 
normal  flow  has  been  estimated  at  20  barrels  a  day. 

Large  springs  are  found  at  the  Pahrump  and  Manse  ranches,  and 
the  water  at  each  place  has  been  used  for  many  years  for  irrigation. 
At  Manse  there  are  two  springs  75  yards  apart  Tlie  temperature  of 
the  water  in  each  is  75*^  F.  The  flow  of  the  smaller  spring  is  about 
0.8  second-foot  and  the  combined  flow  of  the  two  springs,  measured 
September  30, 1916,  by  Albert  Quill,  of  the  United  States  Geological 
Survey,  was  3.23  second-feet. 

At  the  Pahrump  ranch  there  is  a  group  of  two  large  springs  and 
one  smaller  one  that  are  similar  to  those  at  Manse.  The  water  rises 
principally  in  a  pool  20  or  30  feet  in  diameter  and  3  or  4  feet  deep 
bordered  by  banks  of  partly  cemented  gravel  a  few  feet  high.  The 
sandy  bottom  of  the  pool  is  kept  in  ebullition  by  the  rising  water, 
which  has  a  temperature  of  7&i^  F.  The  flow  of  the  two  larger 
springs,  as  measured  by  Albert  Quill  September  30,  1916,  was  2.53 
and  2.20  second-feet 

On  J.  M.  Raycraft's  ranch,  half  a  mile  northwest  of  Pahrump, 
there  is  a  spring  (near  well  location  No.  12),  which  is  probably  simi- 
lar in  character  to  the  large  ones  at  Pahrump  and  Manse.  It  rises 
in  a  small  marshy  area  and  flows  about  10  gallons  a  minute.  A  few 
hundred  yards  southeast  of  this  spring  there  is  a  mass  of  calcareous 
tufa,  apparently  a  spring  deposit,  forming  a  low  mound  10  or  15 
yards  in  diameter. 

Mound  Spring,  4  miles  south  of  Manse,  formerly  had  a  small  flow. 

It  is  at  the  base  of  a  low  mound  composed  of  clay  and  fine  sand. 

This  mound  was  probably  built,  like  many  similar  ones  at  desert 

springs,  by  the  moistening  and  retention  of  material  blown  by  the 
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wind  to  the  spring.  The  small  spring  at  Mr.  Raycraft's  ranch  i 
at  the  base  of  a  similar  mound,  and  it  is  reported  that  there  are 
small  springs  at  other  mounds  near  by. 

The  springs  along  the  border  of  the  lowland  seem  to  be  sup 
by  water  which  rises  from  a  considerable  depth  under  artesian 
produced  in  the  extensive  alluvial  deposits  to  the  east  or  pes 
from  deeper  sources.  The  general  character  of  the  alluvial  slop 
the  positions  of  the  Manse  and  Pahrump  ranches  with  respc 
them  are  shown  in  Plate  IX,  A^  a  view  looking  northward  alop 
east  side  of  the  valley.  Evidence  that  the  water  comes  from  & 
source  is  furnished  by  the  temperature  of  the  springs — 75^  \ 
Manse  and  7^®  F.  at  Pahrump,  as  compared  with  that  of  Inte 
tent  Spring — 57°  F.  The  uniform  flow  of  the  Pahrump  and 
springs,  contrasted  with  the  varying  flow  of  Intermittent  Sp 
the  other  mountain  springs,  also  indicates  that  the  mountain 
and  the  valley  springs  are  supplied  in  different  ways. 

ARTESIAN  WATER. 


Besides  the  springs  in  Pahrump  Valley  that  seem  to  give  evii 
of  artesian  conditions,  there  are  several  wells  that  yield  ar 
flows.    (See  table  below.)    Three  wells  on  the  Pahrump  ranch 
been  drilled  200  or  300  yards  apart,  and  the  easternmost  is  225 
west  of  the  main  spring  at  this  ranch.    The  records  of  these  wells,  ] 
sented  through  the  courtesy  of  Mr.  T.  G.  Darrough,  manager  of  \ 
ranch,,  are  shown  graphically  in  the  left-hand  portion  of  Plate 
The  artesian  flows  seem  to  have  been  obtained  at  several  hor 
below  a  depth  of  200  feet,  from  layers  of  sand  or  gravel  beneath  i 
tively  impervious  beds  of  clay  or  cement  gravel.    The  wells  have  \ 
following  flows,  according  to  measurements  with  current  meter  ma 
September  30, 1916,  by  Albert  Quill,  of  the  United  States  Geologic 
Survey : 

Flows  of  artesian  tcelU  on  Pahrump  ranch. 


• 

Flow. 

• 

•tore 
(•F.). 

Well  No. 

Seoond- 
feet. 

OalloDS 
m£ute. 

1 

1.26 
.64 
.62 

S60 

387 
378 

TH 

2 

75 

3 

74 

J.  M.  Raycraft  has  three  flowing  wells,  each  10  inches  in  diameter 
and  about  175  feet  deep,  at  his  home  (locality  No.  12,  PI.  VIII) 
on  a  low  mound  of  wind-blown  sand  half  a  mile  northwest  of 
Pahrump.    The  wells  flow  about  35,  85,  and  260  gallons  a  minute 
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(according  to  measurements  by  the  writer),  and  the  water  from 
each  well  has  a  temperature  of  79°  F.  A  quarter  of  a  mile  to  the 
southeast  a  fourth  well  (No.  13)  encountered  flowing  water  at  a 
depth  of  285  feet;  the  discharge  as  measured  by  the  writer  was 
about  65  gallons  a  minute  and  the  temperature  79°  F.  The  follow- 
ing partial  record  of  materials  encountered  in  drilling  this  well  was 
kindly  furnished  by  Mr.  Baycraft: 

Record  of  J.  M.  Raycraft  well  {No.  IS),  Pahrump,  Nev. 


f 

Thick- 
ness. 

Depth. 

XJnreoorded 

Ftft. 

82 

3 

5 

3 

43 

3 

147 

36 

Feet. 
82 

Tf *r*1  ItaneetoiM , 

86 

ClBy 

90 

Cwir»  OQiiMnt  gmvel. 

03 

Caay 7. 

13ft 

Oemflnt  Kravel 

139 

Unreoorded 

28« 

Hflrd  hln^  f  hKUfstnrvf  (t>^rock) 

322 

A  fifth  flowing  well  (No.  16),  belonging  to  Mr.  Baycraft,  is  said 
to  have  a  somewhat  larger  flow  than  well  No.  13. 

F.  A.  Buol  has  also  obtained  flows  near  his  house  (at  well  locality 
No.  11)  in  five  wells  reported  to  be  150  to  520  feet  deep,  but  detailed 
information  concerning  these  wells  was  not  obtained. 

In  the  vicinity  of  Mound  Spring  several  test  weUs  were  drilled 
during  1914r-1916  by  the  Oasis  Land  Co.  Water  under  artesian 
pressure  was  encountered  in  all  of  them,  and  in  two  (Nos.  32  and  33) 
small  flows  were  obtained.  Well  No.  32  was  sunk  to  a  depth  of  135 
feet  a  few  yards  from  Mound  Spring,  and  in  August,  1916,  the  water 
rose  15  feet  above  the  surface.  In  well  No.  33  flows  were  struck  at 
depths  of  about  200  and  390  feet  but  were  lost  in  gravel  at  535  feet. 
After  the  well  was  fiUed  to  about  475  feet  below  the  surface  a  slight 
flow  was  again  developed.  In  August,  19i6,  the  flow  was  about  1 
gaUon  a  minute,  with  a  temperature  of  72°  F.  It  is  said  that  in  the 
Spanker  wells  (Nos.  40  and  41) ,  3  miles  southwest  of  Mound  Spring, 
water  from  the  lower  strata  did  not  rise  higher  than  65  feet  below 
the  surface,  and  that  the  first  water,  struck  at  23  feet,  flowed  down 
the  weU  to  the  65-foot  level.  J*.  B.  Yount  has  sunk  a  well  (No.  44) 
on  his  ranch,  7  miles  southeast  of  Mound  Spring,  to  a  depth  of  320 
feet  A  flow  was  not  obtained,  but  at  225  feet  water  was  struck  in 
fine  sand  beneath  clay  under  pressure  that  caused  it  to  rise  within 
6  feet  of  the  surface. 

The  great  alluvial  slopes  that  extend  east  and  southeast  of  Yount's 
ranch  probably  contain  water  under  considerable  artesian  head,  and 
the  lower  porticms  of  these  slopes  offer  favorable  conditions  for  obtain- 
ing artesian  flow.    It  is  possible  that  flows  can  also  be  developed  in  the 
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li:  ':j^  tr:*aii  ▼»_--  rri__»-i  rr  t-  A"Bra=r,  I^I^  art  all  flftocip  tbma 
i-/-»  f '^^  I  •  *  i*!A  Jt'T'Si  T-i^E^stj  tia«  t]:i*  zrstsas^  "wiStitr  may  be  ^ia 
:  :f  fr:r_  ■:>•*  *cntA  *•?=•»***.  t^iit  >:  wiw  ar»ir  rj  tie  fae  acd  lelAtrv^lr 
:2iTi?r"  '-ii.-^  ^.*^i  T-j*fi^>  f*^'-^:-^!  3.  tie  ji^west  part  of  the  TaDey. 


\z.  '^'-rEr:  Vi;..«7.  -rL_.-i  ivrrsr-  ii»^  iT-wea  part  cf  Hbtt 
fn^::i.j?»  -iv^  -I-  vtT-^  2^  j^:»Hct  it  >aE  laaa  Iv  fecc  befjth  the  a«r- 
f*!*  ».i .  rx*  -uirHHi  \i^  rr-rii  -f  ^1-  srK&  Tbe  vmter table  arcMiBd 
n-  u  r.-T-  f  j-"-Li--^  ^-Cf^Tlra-i  irr:!  ti:*?  5easoc  a&i  is  highei=4  in  the 
fTsrjLT-  '^i^'r^  "lij*  vlZ^x  r?*?t:-<:?  s«:c:ke  5«^ijKe  vmter.    The  scasooal 

VTH  -  t1_.^  Li-t  a:  r^>^  aerrei  a^  vaxeri^  P^^ces.  were  dry  im 
Azr^^'-  I'-I'.  At  i^  ?c*r:l  «&i  cf  i^  Taliy.  in  well  Xo.  25.  dag 
:.•»:«  t-:  tzjf^  irair-i^  rlxrzel  ^  i:T-g  to  uie  eectrml  depresEMMU  the 
water  rt •:•:•£  ->^  f¥**t  utji  w  r"-^  scrf^se.  Farther  up  the  sune  drainage 
ci:«rrse  Tfk'.cT  fcc«:«i  a'>:ct  <  feiEC  be^yw  the  suiface  at  S^^»»i^  Spring 
irarr:iz.aj:w  sazrij  E>:c=:>i.  la  tbe  flowing  wells  billed  at 
Mar  PaLnnz  watct  was  struck  at  S  U>  M  ieet  bdow  the  : 
Ir  w^eZ  Xx  rr^  ar«:ct  4  ^jjes  scch  of  miranpt,  water  was 
ax  S:  f?«^  ar^ i  ir  w* JI5  X-as.  irS,  4-.\  ai>i  41. 4  to  6  miles  futher  sooili, 
at  ^  f-^«t.  Ir  de^ral  weZs  oear  Mc-^iad  Spring  water  was  struck 
at  i>  t:  ?:>  f«t.  Tr*  wat^r.  tierefiDre.  seems  U>  be  within  40  feet  cif 
til?  s^irfire  trrc':^-:-n  a  iaree  part  of  Fthmmp  ValleT.  The  qnaa- 
thr  of  ctwiri  wAia-  re»rr*rarle  frcca  ^hallow  weDs  appears  to  be 
raiLer  ^ii^ll,  brwiev^er.  as  tbe  water  is  c<<AiBed  in  fine  sand  and  sJt 
that  6.-*  !>:<  reaiilT  tzTT.i^  a  p^nping  s^iply. 

Awihll  i-:r  ac<:=t  5=LL>s9ccthea3lof  MofaaiSpriBgissaidtohaTe 
sQ^rk  wirer  at  a  oerth  of  91  feec  Xo  other  Jnfnrmatkm  eoneenin^ 
the  ikr-th  to  wi:er  b£«a:}:  the  h:gSfr  slopes  was  nhtaiwed.  The  re- 
ported cerch  in  this  ^Er-g-jg  welL  bowet^H^  indicates  that  on  tiie  east 
side  of  tie  Tal>T  the  water  ta'r>  slopes  upward  at  a  gradient  that 
niakes  the  invT^ase  in  der<h  to  water  aboct  25  feet  with  cadi  100  feet 
of  rise  ir  the  e^^it:  r-n  of  tbe  strface. 

Tbe  viita  c'>:Air?ei  in  rer*rd  to  wells  in  this  Taller  are  tabulated 
on  pages  7i>-7^. 

QFAIXTT  or  WATim. 

Samples  of  water  for  ai^alysis  were^  poUected  in  the  Pahmmp  basin 
from  two  springs  1  Xosw  iii:.  ili*-  PL  Vlll),  one  flowing  well  (No.  15, 
i!;>4-foot  well  on  Pahnmip  ranch )«  and  two  shallow  wells  (Xo&  25, 
40"^.  ^S^'etable.p.SO.  I  Tbe  waters  are  on  the  whole  better  than  those 
from  tlie  Mesquite  or  Ivanpah  basins^  the  hi^KSt  total  solids  being 
only  ^oT  parts  per  millioD.    The  waters  from  the  two  springs  are  the 
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best  Although  the  conditions  governing  tJie  occurrence  of  these  two 
springs  are  apparently  different,  the  waters  are  of  approximately  the 
same  mineralization,  differing  in  total  solids  by  only  17  parts  per  mil- 
lion, and  both  are  of  the  same  character.  No.  22  contains  only  4.3 
parts  per  million  of  sodium  and  potassium,  and  No.  29  contains  only 
a  trace  of  these  elements.  The  samples  from  wells  Nos.  15  and  45  are 
similar  to  the  spring  waters  in  that  they  are  calcium-carbonate  in  char- 
acter, but  they  contain  somewhat  more  mineral  matter.  The  most 
hi^ily  mineralized  water  analyzed  from  the  Pahrump  basin  (from  the 
Buchanan  well.  No.  25)  contains  537  parts  per  million  of  total  solids 
and  is  of  Hie  sodium-carbonate  type.  The  greater  mineralization  and 
high  sodium  content  of  this  water  are  probably  due  to  the  location 
of  the  well,  which  is  in  almost  the  lowest  part  of  the  basin,  close  to  a 
channel  that  carries  the  drainage  from  a  playa  south  of  Sixmile 
Spring  into  the  lowest  part  of  Stewart  Valley. 

All  the  waters  are  of  fair  quality  for  domestic  use.  They  can  be 
used  without  difficulty  for  cooking  and  drinking  but  are  somewhat 
unsatisfactory  for  washing  on  account  of  their  rather  high  hardness. 
All  the  waters  except  that  from  the  Buchanan  well  (No.  25)  are 
classed  as  fair  for  boiler  use,  although  the  scale-forming  constitu- 
ents are  in  excess  of  the  amounts  ordinarily  considered  to  be  allow- 
able in  a  fair  water,  according  to  the  rating  in  the  table  on  page  80. 
Such  a  classification  was  made  because  the  amounts  of  foaming  con- 
stituents are  so  far  within  the  limits  for  a  good  water.  The  waters 
could  be  improved  by  proper  chemical  treatment  for  the  reduction  of 
the  scale- forming  constituents.  The  water  from  the  Buchanan  well  is 
of  poor  quality  for  boiler  use  because,  in  addition  to  the  large  amount 
of  scal&-forming  constituents,  the  foaming  ingredients  are  also  high. 
All  the  waters  except  that  from  the  Buchanan  well  are  good  for  irri- 
gation, and  even  that  water  can  be  used  with  good  results  if  proper 
care  is  observed.  This  well  is  used  very  seldom,  and  it  is  possible  that 
the  quality  of  the  water  might  be  improved  by  regular  pumping. 

From  the  analyses  it  seems  probable  that  waters  fair  for  domestic 
and  boUer  use  and  good  for  irrigation  can  be  obtained  throughout 
most  of  Pahrump  Valley.  In  the  lowest  parts  of  the  valley,  espe- 
cially near  the  playas,  there  may  be  some  highly  mineralized  waters. 

IRRIGATION. 

Within  recent  years  farming  has  been  attempted  in  each  of  the 
three  valleys  under  consideration,  but  success  has  been  obtained  only 
where  irrigation  is  practiced.  Experiments  have  fully  demonstrated 
that  the  rainfall  is  too  slight  and  uncertain  and  the  dry  periods  are 
too  long  and  hot  to  allow  the  successful  growing  of  crops  by  dry 
farming. 
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fiuLlitw  -r-iL=-  ii  iCTHi^Tc  ic  firrirrg  bi  S«r»mrt  YaI>T  bad  fiilgd, 
zir:i:a-:L7  -•^••:i*Tse  if  'Jie  i  Tq"  iljij  :f  int  aciZ  «  ZL^di  as  becaose  of 
aat  iu-X  :*:  la.  jrr-^nc  '.il  517 -7^7-  T^  ^tKi  Lazii  Col 
-;  fe'^tli  c  A  Ci^tj  At  tf  »-t  zi' 
iiH  3fc'uri.:»  rit:« •!  f  3i  tinii  S^rzi^r  t  j  irrrgiiin  vater  from  Lees 
Scrrur  ia*i  Izr«ni-^si'  S^rtz^  A.TarrafitCgc  ct  veCs.  Tie  Lunds  in 
thiS  j:**^-*;*  TrtT^  -f  iLe  — iTe^.  frrin  li*  "^Jcx  bfe'*'  «Cbft  of  Toont'^ 
n,T*'^  ::  ^crw^ir^  Vi_*^7.  ir*  ^>:  pxcrr  -infapd  attl  too  Cable  to 
b^ecine  I'^^i  "?**  -  'r«  f^iJiiiCrf  f :r  fira:-r.-g.  Tie  kra^r  dopes  along 
die  r»a<«  f:»i»»  :  f  tie  tiH^*-.  i:  x^»'-^k-.  ir»  prrfeafctr  capdible  of  sacresB- 
fil  ril^"i:::':a  it  tii;*  r  Lii---s  ▼iere  gracz.!  wjttr  cait  be  derdoped 
f:r  :rrT:riz-t:a  ^.tJier  Ji  '!*:'^^:rx  ▼*Zs  :r  n.  weals  aitb  low  paaipti^ 
IzjTL.  T'lif  IT  »T:i"i  vir^r  1  rAr-t^*  zi  lie  TiZjej  k  giirillT  of  saitiMe 
•rial--''  f.c  jjTT'jj'ijnr;  <ir^Tt  in  tie  i:w«a  parta.  aear  tht  *^irj 
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Tie  ccly  spc^z^  r»p:rMu  iz.  lie  Mesifiile 
KeT>:5toi:e  Szr^JT.  iie:*^  '^  z»:rtiea£«  barrier,  a&i  a  spriag  aear  the 
P:«^>ii  *  '"**-  izL  tie  E*:r:i.  cirratr  of  lie  bt^ii.  Xeiiber  was  Tisited 
br  tie  writer*  cct  J.  Ji  Eiic^cm.  wbo  snapped  the  rqptm  ia 
lA\i-I,\  estzLAS^  ibeir  i>w  as.  lespectiTely.  abool  15  and  40  bar- 
ruis  a  i*T.  Tie  ^nz^  =ear  lie  Pc<*:^  mix  bas  siaee  bem  da- 
Tvfloped-  so  liii  i:i  l.-l^  i-  scrcli-^d  cocksdenble  water  far  the 

WATia  TJ 


The  ikp^ii  to  water  in  me  central  pan  of  Mcgfrito  TaDej  wis 
tiftsted  in  li^lC-^l.-U  by  a  ru^nwr  of  welL?  dril>d  or  dog  by  cBtrTmoi 
on  desert  and  hcoestead  daiaos.  Tbe  locatioMS  of  the  w«Ik  that 
wvw  ofceerred  are  shown  on  Plate  VIEL  and  daU  as  to  their  depth 
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and  the  depth  to  water  in  them  are  tabulated  on  pages  76-79.  In 
August,  1916,  the  depth  to  water  in  these  wells  ranged  from  4  feet 
in.  pits  in  Mesquite  Lake  to  52  feet  in  Bullock's  well,  at  the  south- 
east border  of  the  lowland;  52  feet  at  Sandy,  in  the  northeast; 
and  67  feet  in  well  No.  54,  in  the  northwest  Well  No.  51,  drilled 
prior  to  1910  in  the  northern  part  of  the  valley  to  furnish  a  water 
supply  near  the  old  traction  road,  extending  from  the  borax  deposits 
near  Death  Valley  to  the  railroad,  was  dry  at  a  total  depth  of  82 
feet;  but  it  is  said  to  have  formerly  contained  water  at  a  depth  of 
about  90  feet.  The  water  table  beneath  the  central  and  northern 
parts  of  the  valley,  along  its  axis,  therefore  seems  to  be  fairly  flat, 
as  shown  in  figure  5,  with  a  slope  of  only  5  or  6  feet  to  the  mile. 
From  northeast  to  southwest,  across  the  valley,  the  slope  of  the 
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Pteuui  5. — Diagram  showing  alopea  of  aorface  and  of  water  table  in  Meeqolte  and  lyan- 
pah  TalleTS,  CaUf.  The  Meaqoite  Valley  lection  extends  from  northwest  to  eontheast 
between  wella  51  and  84  of  Ptatte  VIII ;  the  iTanpah  Valley  section  extends  from  north- 
northwest  to  sooth-soatheast  between  wells  96  and  108. 

water  table  is  somewhat  greater,  the  available  records  of  surface 
elevation  and  of  depth  to  water  indicating  a  rise  of  the  water  table 
toward  the  northwest  of  10  or  12  feet  to  the  mile. 

QUAUTT  OF  WATER. 

Samples  of  water  from  six  wells  in  Mesquite  Valley  (Nos.  58,  64, 
72,  74,  76,  and  86,  PL  VIII)  were  analyzed.  (See  table  opposite 
p.  80.)  All  these  waters  are  or  have  been  used  for  domestic  supply, 
although  three  of  them  contain  more  than  600  parts  per  million  of 
solids  in  solution  and  have  a  distinctly  mineralized  taste.  Only  two 
of  the  six  waters  are  better  than  the  most  highly  mineralized  water 
in  the  Pahrump  basin.  The  character  of  the  water  apparently  varies 
much  more  from  place  to  place  in  Mesquite  VaUey  than  in  Pahrump 
Valley. 

The  water  from  well  No.  58,  which  is  the  least  mineralized  of 
those  sampled  in  Mesquite  Valley,  is  magnesium-carbonate  in  charac- 
ter.   The  waters  from  the  Cryor  well  (No.  76)  and  the  old  Sandy 
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Mill  well  (No.  74)  are  like  that  from  No.  58,  in  that  they  are  carbon- 
ate waters,  but  in  them  calcium  predominates  over  the  magnesium. 
The  Sandy  Mill  water,  however,  is  more  highly  mineralized  than 
the  other  two.  These  three  waters  are  all  classed  as  good  for  irri- 
gation. They  are  so  hard  that  they  may  be  unsatisfactory  for  cook- 
ing and  washing,  but  for  drinking  and  other  ordinary  household  pur- 
poses they  are  probably  quite  satisfactory.  The  waters  from  wells 
Nos.  68  and  76  are  classed  as  only  fair  for  boiler  use  because  of  the 
amount  of  scale- forming  constituents  present,  and  No.  74  is  classed 
as  poor  because  of  its  higher  cont^ent  of  scale- forming  constituents. 

The  water  from  the  W.  A.  Tritt  well  (No.  64)  is  magnesium-sul- 
phate in  character.  It  is  poor  for  domestic  use  because  of  its  exces- 
sive hardness  and  bad  for  boiler  use  because  of  its  tendency  to  cor- 
rode boilers — a  condition,  however,  which  could  be  corrected  by 
the  addition  of  the  calculated  amount  of  lime  water.  It  is  satis- 
factory for  irrigation,  although  it  contains  more  sodimn  than  the 
waters  previously  described. 

At  locality  No.  72  there  were  in  1916  two  shallow  dug  wells  a  few 
yards  apart,  each  of  which  was  surmounted  by  a  windmill  that 
pumped  to  a  cattle  trough.    One  of  these  wells  or  a  similar  one  was 
formerly  known  as  Cub  Lee  Spring.    The  analysis  shows  that  the 
water  is  sodium-carbonate  in  character.    It  is  classed  as  fair  for  do- 
mestic use  and  irrigation  but  is  bad  for  boiler  use  because  of  the 
large  amount  of   scale-forming   and   foaming  constituents.     This 
water  contains  a  greater  amount  of  chloride  than  any  of  the  waters 
described  above.    The  water  is  probably  contaminated  to  some  ex- 
tent by  seepage  from  the  mud  trampled  by  cattle  around  the  troughs, 
and  the  chloride  content  may  for  this  reason  be  higher  than  is  nor- 
mal in  ground  water  of  this  vicinity.    An  even  higher  chloride  con- 
tent, however,  is  found  in  Bullock's  well  (No.  86),  sometimes  known 
as  Knight's  well.    This  well  was  dug  a  number  of  years  ago  at  the 
base  of  the  desert  wash  slopes,  at  the  southeast  edge  of  the  lowland. 
It  has  long  furnished  water  for  mines  in  the  mountains  to  the  north- 
east and  for  teams  and  autotrucks  hauling  ore  to  the  railroad  at 
Boach.    The  water  is  distinctly  salty  in  taste,  and  the  analysis  shows 
that  of  its  total  content  of  1,445  parts  of  mineral  matter,  551  parts, 
or  more  than  one-third,  consists  of  the  chloride  radicle.    The  prin- 
cipal basic  radicle  is  sodium.    Although  the  water  is  of  poor  quality 
it  is  freely  used  for  drinking  and  cooking  because  of  the  lack  of  a 
better  supply.    It  is  very  bad  for  boiler  use  because  of  the  high 
amount  of  foaming  constituents.    It  is  also  poor  for  irrigation.  ' 

The  two  wells  which  have  the  highest  chloride  content  are  in  the 
south  end  of  the  valley,  not  far  from  the  salt-incrusted  playa  known 
as  Mesquite  Lake,  suggesting  that  the  ground  water  has  become  con- 
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centrated  in  this  part  of  the  valley  by  continual  evaporation.  On 
tlie  other  hand,  thet  least  mineralized  waters  in  the  basin,  according 
to  the  analyses,  are  at  the  north  end  and  on  the  sides  of  the  valley 
some  distance  from  Mesquite  Lake. 

IRRIOATION. 

In  1910  to  1914  numerous  homestead  and  desert  entries  were  filed 
on  land  in  the  northern  part  of  Mesquite  Valley,  and  a  number  of 
wells  were  drilled  and  pumping  plants  establidiied.  Att^npts  to 
irrigate  cm  an  extensive  scale  proved  unsuccessful,  however,  owing 
largely  to  the  poor  quality  of  the  soiL  In  1916  there  were  only  two 
small  irrigated  tracts  in  the  valley,  those  of  W.  A.  Tritt  and  J.  B. 
Cryor.  At  the  Tritt  ranch  (locality  No.  64,  PI.  VIII)  water  was 
pumped  from  a  dug  well  by  a  windmill  and  used  to  irrigate  a  small 
garden  with  indifferent  success.  As  is  shown  by  the  analysis  (oppo- 
site p.  80),  the  water  is  of  good  quality  for  irrigation,  ioiy  failure 
to  produce  crops  was  therefore  due  to  the  nature  of  the  soil  or  other 
causes,  rather  than  to  the  water.  On  the  Cryor  ranch,  at  Ripley,  a 
few  acres  of  alfalfa  and  garden  were  supplied  by  windmill,  and  the 
crops  made  a  good  growth  under  careful  irrigaticm.  The  water  here 
also  is  of  good  quality,  as  shown  by  the  analysis  of  well  No.  76.  It 
is  probable  that  other  areas  could  be  successfully  irrigated  along  the 
eartem  sandy  slopes  of  the  valley.  The  greater  part  of  the  shallow- 
water  area  in  Mesquite  Valley,  however,  is  probably  too  alkaline  or 
too  clayey  to  permit  its  successful  cultivation. 

IVANFAH  VALLEY. 
WELLS,  SPRINGS,  AND  INFILTRATION  TUNNELS. 

In  the  mountains  that  border  the  Ivanpah  Valley  there  are  a  num- 
ber of  smaU  but  perennial  springs  that  furnish  reliable  water  supplies 
to  prospectors  and  others.  About  20  of  these  springs  are  shown  on 
Plate  VIII,  and  data  furnished  by  S.  G.  Lunde,  topographer,  of  the 
United  States  Geological  Survey,  concerning  their  yields,  have  been 
ins^i;ed  in  the  records  on  pages  76-79.  None  of  these  springs  yield 
much  water,  and  some  of  them  have  no  appreciable  overflow  during 
the  dry  months.  Mescal  Spring  (No.  M)  is  said,  however,  to  have 
furnished  water  for  a  small  stamp  mill  at  the  MoUusk  mine. 

A  small  spring  (No.  114)  in  the  bed  of  a  canyon  has  furnished 
water  for  prospectors  in  its  immediate  vicinity,  and  in  1916  water 
was  also  piped  from  it  to  the  home  of  P.  S.  Banfield,  three-quarters 
of  a  mile  east  of  Brant,  for  domestic  supply. 

"Cut  Spring''  and  "White  Rock  Spring"  (Nos.  Ill  and  112)  are 
small  infiltration  tunnels  driven  into  the  mountain  side,  and  the  seep- 
ing water  collects  in  pools,  from  which  it  is  hauled  to  Cima  for  domes- 
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tic  supply.  At  Kessler  Spring  (No.  118)  water  has  been  develc^>ed 
by  a  pit  excavated  about  10  feet  deep  in  a  dry  wash  and  corbed  and 
roofed  with  boards.  From  the  bottom  of  the  pit  a  pipe  ext^ids  down 
the  wash  for  several  rods,  so  that  a  gravity  flow  is  obtained  at  cattle 
troughs  and  at  a  faucet  for  domestic  and  travelers'  supplies.  Water 
supplies  have  been  obtained  at  other  places  in  washes  at  high  levels 
in  shallow  wells  like  that  of  Kessler  Spring,  but  so  far  as  was  learned 
gravity  flows  have  not  been  developed  elsewhere  in  this  region  by 
piping.  The  Mexican  well  (No.  98)  is  reported  to  be  only  5  feel 
deep  and  usually  to  contain  about  8  feet  of  water.  When  visited  by 
D.  G.  Thompson  late  in  1917  it  was  tightly  covered  and  equipped 
with  a  force  pump.  Water  was  hauled  from  the  well  to  the  Mohawk 
mining  camp,  4|  miles  west  of  the  well,  and  was  also  used  in  consid' 
erable  quantities  by  teams  hauling  ore  from  this  camp  to  Roach. 
The  supply  is  apparently  very  good.  Water  has  been  developed  by 
somewhat  deeper  wells  dug  in  the  gravelly  wash  at  Crescent  (No. 
104).  The  mining  camp  of  Grood  Springs  (No.  68)  received  its 
name  from  springs  that  formerly  flowed  in  considerable  volume,  bat 
it  is  said  that  of  late  years  water  is  obtained  chiefly  from  wells 
about  80  feet  deep,  dug  in  the  gravel  wash. 

At  Borax  siding,  4  miles  south  of  Jean,  a  well  (No.  87,  PL  VJLU) 
was  drilled  in  1905  by  the  Los  Angeles  &  Salt  Lake  Railroad  Co.  to 
a  depth  of  687  feet.  The  record,  kindly  furnished  by  the  company 
and  reproduced  graphically  in  Plate  XI  (p.  64),  shows  that  only 
relatively  coarse,  unconsolidated  materials  were  encountered.  Water 
stood  in  the  well  199  feet  below  the  surface  in  1905.  The  pumping 
station  was  dismantled  in  1914,  as  the  pumping  station  near  Ivanpah 
served  the  raUroad  needs. 

At  Roach  a  test  well,  drilled  by  Qeorge  Morgan,  struck  water  at 
91  feet  The  water  is  said  to  be  of  fair  quality,  but  the  settlement 
is  supplied  with  water  brought  by  train  from  Las  Vegas,  as  is  also 
the  town  of  Jean. 

An  abandoned  dug  well  (No.  89)  2^  miles  southwest  of  Roach  and 
the  Francis  well  (No.  102),  dug  more  than  20  years  ago  on  the  west 
side  of  Ivanpah  Valley,  near  the  traction  road,  both  contained  water 
in  August,  1916,  at  a  depth  of  90  feet  below  the  surface. 

The  Yates  well  (No.  96)  and  the  Murphy  well  (No.  106)  were  dug 
a  number  of  years  ago  for  cattle  watering  places.  They  are  situated, 
respectively,  at  the  west  edge  of  Ivanpah  Lake  and  at  the  south  edge 
of  the  flat  land  bordering  the  ^  dry  lake."  They  were  abandoned 
some  time  prior  to  1916,  but  the  Murphy  well  was  again  used  in 
1917  for  watering  cattle.  In  August,  1916,  the  Yates  well  contained 
water  at*81  feet  and  the  Murphy  well  at  92  feet  Several  wells  drilled 
in  1914-1916  between  the  Murphy  and  Yates  wells  encountered  water 
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at  practically  the  same  level  as  in  these  wells.  On  the  extensive 
alluvial  slope  in  the  southern  part  of  the  Ivanpah  basin  a  well  of 
the  Lios  Angeles  &  Salt  Lake  Railroad  supplies  water  to  a  reservoir 
near  Ivanpah,  for  locomotive  use.  The  reported  depth  to  water  in 
this  well — 370  feet — ^indicates  that  the  water  table  beneath  the  valley 
is  nnusually  flat,  as  is  illustrated  in  figure  5  (p.  69).  The  rise  of 
the  water  table  southward  from  the  Murphy  well  to  the  railroad 
well  is  only  5  feet  to  the  mile,  whereas  the  rise  in  elevation  of  the 
surface  is  61  feet  to  the  mila  From  east  to  west  across  the  valley 
the  -water  table  also  seems  to  be  nearly  horizontal;  for  at  Lyon  sta- 
tion, 2,800  feet  above  sea  level,  the  depth  to  water  is  reported  to  be 
276  feet,  the  elevation  of  the  water  table  therefore  being  2,525  feet, 
or  only  8  feet  above  the  elevation  of  the  water  surface  in  the  Yates 
welL  The  flatness  of  the  water  table  indicates  that  the  desert  wash 
is  fairly  coarse  and  permeable  throughout,  so  that  water  does  not 
collect  in  porous  sands  and  gravels  between  layers  of  relatively  im- 
permeable clay.  In  the  wells  that  have  been  drilled,  it  is  reported, 
water  was  encountered  under  little  or  no  artesian  pressiu^e. 

In  many  of  the  basins  of  the  Southwest  that  have  no  outlets  for 
surface  water  the  supply  of  ground  water  received  from  precipi- 
tation is  about  balanced  by  losses  through  springs  and  evaporation 
from  lakes  or  from  the  soil  where  the  water  is  close  to  the  surface. 
This  condition  is  present  in  Pahrump  and  Mesquite  valleys,  where 
moist  lands  are  found  respectively  in  Stewart  Valley  and  in  Mes- 
quite Lake.    Beneath  the  lowest  portions  of  Ivanpah  Valley,  how- 
ever, the  depth  to  water  is  about  80  feet,  and  it  seems  impossible  that 
evaporation  keeps  the  water  table  down  to  so  great  a  depth  below 
the  surface.    The  water  table  from  east  to  west  across  the  valley  is 
shown  by  the  depth  to  water  in  wells  Nos.  96  and  97  to  be  nearly 
horizontaL    Toward  the  south  the  water  table  (see  fig.  5)  slopes 
g^tly  upward.    The  elevation  above  sea  level  of  the  water  table 
in  Ivanpah  Valley  is  about  2,515  feet  and  in  Mesquite  Lake  about 
2,581  feet,  so  that  there  would  seem  to  be  no  underground  escape 
northward.    It  is  possible  that  leakage  sufficient  to  balance  the  rela- 
tively small  annual  ground-water  intake  and  keep  the  water  table 
down  to  about  80  feet  below  the  surface  takes  place  along  fault 
fractures  extending  northeastward  toward  Las  Vegas  Valley. 

QUALTTT  OF  WATER. 

Samples  of  water  from  *wo  springs  (Nos.  Ill  and  113,  PI.  VIII) 
and  six  wells  (Nos.  89,  93,  96,  103,  106,  and  108)  in  the  Ivanpah 
basin  were  analyzed.  (See  table  opposite  p.  80.)  One  analysis  fur- 
nished by  the  Los  Angeles  &  Salt  Lake  Railroad  (well  No.  97)  has 
been  included  in  the  table.   The  analyses  show  great  extremes  in  the 
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degree  of  mineralization  of  the  waters  in  the  valley,  one  sample  (No. 
108) ,  which  is  the  best  water  analyzed  from  the  three  valleys  described 
in  this  report,  having  only  240  partis  per  million  of  totol  dissolved 
solids.  Another  water  (No.  89)  contains  more  than  100  times  as 
much.  Four  of  the  nine  waters  are  of  good  or  fair  quality  for 
domestic,  boiler,  and  irrigation  use. 

The  waters  from  three  wells  in  the  southern  part  of  tlie  basin 
(Nos.  103,  106,  and  108)  are  relatively  low  in  total  solids.  Of  theae 
the  water  from  the  railroad  well  (No.  108)  on  the  alluvial  slope 
some  distance  above  Ivanpah  Lake  contains  only  240  parts  i>er  mil- 
lion, and  the  waters  from  the  other  two  wells,  which  are  much  nearK* 
the  clay  flat,  are  higher  in  total  solids,  containing  372  and  335 
parts.  The  water  from  the  railroad  well  is  a  sodium-sulphate  ^water 
and  the  other  two  are  sodium-carbonate  waters.  All  three  waters  are 
classed  as  good  for  domestic  use.  The  water  from  the  railroad  well, 
which  is  regularly  used  for  locomotives,  is  classed  as  good  for  boil- 
ers. The  other  two  are  classed  as  only  fair  for  boiler  use  on  account 
of  their  content  of  foaming  constituents.  The  water  from  the 
Murphy  well  (No.  106)  will  also  form  considerable  scale.  The 
waters  from  the  railroad  and  Murphy  wells  are  good  for  irrigation, 
but  that  from  well  No.  103  is  only  fair. 

According  to  analyses  of  samples  from  wells  Nos.  89  and  96,  the 
water  farther  north,  in  the  lowest  part  of  the  valley,  is  much  poorer; 
in  fact,  it  is  practically  unfit  for  any  use.  These  wells  are  dug  only 
a  few  feet  below  the  ground- water  level.  It  is  said  that  they  fur- 
nished water  of  fair  quality  when  they  were  used  regularly.  They 
had  been  abandoned  for  some  time  prior  to  August,  1916,  and  at  that 
time  contained  waters  that  were  practically  brines,  one  (No.  96) 
containing  7,702  parts  per  million  of  total  solids  and  tlie  other 
(No.  89)  containing  the  unusually  high  amount  of  27,501  parts  per 
million.  Both  waters  taste  salty.  It  is  said  that  in  digging  the 
Yates  well  (No.  96)  salty  water  was  first  struck,  but  better  water 
was  obtained  a  few  feet  deeper.  It  is  probable  that  in  each  well 
the  water  has  become  concentrated  on  standing  unused.  Both 
waters  are  sodium-chloride  in  cluiracter,  and  both  are  unfit  for 
domestic,  boiler,  or  irrigation  use.  A  water  from  a  well  drilled 
by  the  Los  Angeles  &  Salt  Lake  Railroad  Co.  at  Lyons  (Desert 
station)  (No.  97),  almost  due  east  of  Yates,  according  to  an  analysis 
furnished  by  the  railroad  company,  is  of  much  better  quality,  con- 
taining only  433  parts  per  million  of  total  solids.  It  is  sodium- 
chloride  in  character.  This  well  is  some  distance  up  the  alluvial 
slope  away  from  the  clay  flat.  The  water  is  classed  as  good  for 
domestic  purposes,  bad  for  boiler  use,  and  fair  for  irrigation. 
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The  remaining  sources  from  which  samples  were  analyzed,  Nos. 
)3,  111,  and  113,  are  all  in  the  mountainous  parts  of  the  lyanpah 
JDasin.  Each  of  the  three  waters  is  a  carbonate  water.  Two  of  them, 
from  Cut  Spring  (No.  Ill)  and  Kessler  Spring  (No.  113),  are  cal- 
i^ium-carbonate  waters.  They  are  both  classed  as  only  fair  for  do- 
mestic use  because  of  their  hardness;  they  will  probably  require  a 
considerable  amount  of  soap  in  washing,  but  are  good  for  drinking 
and  other  household  purposes.  The  water  from  Cut  Spring  is 
hauled  to  Cima  for  domestic  use.  The  waters  from  both  Cut  Spring 
and  Kessler  Spring  are  good  for  irrigation. 

The  water  from  Mexican  well  (No.  93)  is  sodium-carbonate  in 
character  and  is  considerably  higher  in  total  solids  than  the  other  two. 
It  is  good  for  irrigation  but  poor  for  boiler  use  because  of  its  large 
amount  of  scale-forming  and  foaming  constituents  and  poor  for 
washing  because  of  its  high  hardness.  This  water  is  used  consider- 
ably by  travelers,  and  despite  its  hardness  it  can  probably  be  used 
for  drinking  and  other  ordinary  household  uses  without  any  bad 
effects. 

Although  analysis  shows  two  waters  from  the  Ivanpah  basin  to 
be  very  highly  mineralized,  it  is  believed  that  throughout  the  greater 
part  of  the  region  water  of  good  or  fair  quality  for  both  domestic 
purposes  and  irrigation  is  available.  The  two  saline  waters  were 
obtained  from  wells  in  the  lowest  part  of  the  basin,  at  th&  edge  of 
the  playa.  The  high  mineralization  of  these  waters  may  be  due  to 
concentrated  surface  waters  running  into  the  wells  or  to  salt  de- 
rived from  the  clay  of  the  playa.  The  water  from  wells  on  the  al- 
luvial slopes,  some  distance  from  the  clay  flat,  is  generally  of  good 
quality. 

IRRIGATION. 

During  the  three  years  prior  to  1916  several  wells  were  drilled  in 
the  lowlands  south  of  Ivanpah  Lake  and  a  few  attempts  at  irrigation 
were  made,  but  these  attempts  proved  unsuccessful  on  account  of 
.the  clayey  character  of  the  soil.    On  the  higher  land,  near  Cima  and 
Brant,  gardens  have  been  grown  with  water  from  springs,  but  the 
avails^le  supply  from  such  sources  is  insignificant.    Farming  other 
than  the  cultivation  of  small  gardens  probably  can  not  be  success- 
f uUy  carried  on  in  any  part  of  Ivanpah  Valley  ^because  of  the  lack 
of  available  water.    Irrigation  by  means  of  wells  is  not  feasible,  be- 
cause of  the  excessive  pumping  lift  involved,  and  because  water  is  not 
found  in  great  enough  quantity.    In  January,  1918,  it  was  stated  that 
the  Murphy  well  (No.  106)  could  be  pumped  dry  in  about  four  hours 
at  a  rate  of  about  20  gallons  a  minute.    This  amount  of  water  was 
derived  from  a  12- foot  tunnel  at  the  bottom  of  the  well,  which  is  in 
adobe.    The  water  does  not  filter  in  rapidly  enough  to  meet  the  ordi- 
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nary  requirements  of  irrigation.  The  sail  in  the  lowest  part  of  the 
valley,  where  the  pumping  lift  is  the  least,  is  too  clayey  and  too 
alkaline  for  successful  cultivation.  There  is  no  stream  water  avail- 
able, aud  apparently  no  suitable  locations  for  storage  reservx>irs  nor 
sufficient  flood  water  to  be  of  value  if  it  could  be  stored. 

In  the  later  part  of  1917  and  the  early  part  of  1918  no  one  was 
attempting  farming  in  the  Ivanpah  Valley,  and  the  valley  had  heen 
practically  abandoned  as  an  agricultural  project  The  Bock  Si»*ing5 
Cattle  Co.  had  improved  the  Murphy  well  (No.  106)  and  was  using 
it  to  water  about  200  head  of  cattle.  The  number  of  cattle  that  may 
be  kept  in  the  valley  is  largely  limited  by  the  available  supply  of  wild 
grass,  as  the  conditions  of  water  supply  and  soil  will  not  permit  the 
cultivation  of  grazing  crops. 

RECORDS  OF  WELLS  AND  SPRINGS. 

Most  of  the  wells  and  springs  listed  in  the  following  pages  have 
been  mentioned  in  the  text.  The  available  data  concerning  all  those 
whose  locations  are  shown  on  Plate  VIII  are  here  brought  together 
in  tabular  form  for  easy  reference  in  connection  with  the  map. 

Records  of  wells  and  springs  in  Pdhrump,  Mesquite,  and  Ivanpah  vaUeps, 

Nev.-Calif, 

^  [For  analyses  of  water  see  table  opposite  p.  80.] 


No. 
on 
Plate 

VIII. 


Local  ion.o 


Town- 
ship. 


17  8. 
17  8. 

17  8. 

18  8. 

18  8. 

19  8. 

19  8. 

20  S. 
20  8. 
20  8. 

20  8. 

20  8. 


20  8. 
20  8. 

20  8. 


Range. 


53  E. 

63  E. 

54  E. 

55  E. 

54  E. 

55  E. 
52  E. 
62  E. 
62  E. 


53  E. 
53  E. 


53  E. 
53  E. 

53  E. 

A3E. 
^5E, 


Sec- 
tion, 


36 


Owner  of  well  or  name 
of  spring. 


Spring 

liorseshutem  Spring., 


Crystal  Spring 
Rainbow  Spnj 


Wheeler  well 

TTorso  Springs 

Buck  Spring.. 

Formerly  a  spring . 

do... 

Sixmilo  Spring 


F.  A.  Buol 

J.  M.  Baycraft., 

do 


Palirmnp  Valley  Co. 

(springs). 

Pahnmip  Valley  Co. . . 


J.  M.  Raycraft.. 
Spring 


Depth 
of  well. 


Feet. 


Depth  to 

water  in 

well 

August, 
1916. 


Feet. 


150 
150 

im 

300 
520 
170 


322 


254 
322 
516 


Dry. 
Dry. 


Flow. 
Flow. 


Flow. 


Flow. 
Flows. 


Remarks. 


Qood  water;  yields  20Oba£rals 
a  day. 

Good  water;  yields  45  b«n«b 

a  day. 
Yields  eevcial  barrels  a  day. 

Yields  a  few  barrels  a  day. 

Do. 


Five  weUa  reported. 


Three  10-inoh  wells;  tkm 
Btxuck  at  166  feet;  flow  of 
about  35, 35,  and  260  faUoDi 
a  minute.  Also  epvia; 
flowing  about  10  galtons  a 
minute. 

Drilled  well:  30  feet  to 
ground  water;  flow  at 
285  feet. 

8ee  discharge  moasuremeDls 
(p.  63). 

Three  wells.  See  records  (fig. 
5),  dif*chargeme:isurem«its 
(p.  64),  and  analyst  of  2&I- 
foot  well. 


with  '*  Routh  "  township  numbors  refer  to  Mount  Diablo  base  and  me- 
Dortb  "  township  numbers  to  San  Bernardino  base  and  meridian. 
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!teeor-cl«  of  toeU»  and  springs  in  Pahrump,  Mesquite,  and  Ivanpah  vaUeys, 

Nev.'Calif.— Continued. 


Location. 


Town- 
ship. 


Range. 


Seo- 
tion. 


Owner  of  well  or 
of  spring. 


Depth 
ofweU. 


Depth  to 
water  in 

weU 
Aoi^tist, 

1916. 


Remarks. 


16 

67 


208. 


30  8. 
30  8. 


30  8. 
30  8. 

30  8. 

30  8. 
SIN. 
218. 
218. 

218. 
218. 


218. 
218. 

218. 
218. 
318. 


318. 
218. 

218. 

218. 
218. 


22  8. 
22  8. 

238. 

238. 

22  8. 

22  8. 

22  8. 

22  8. 

21 N. 

23& 

23  8. 

SON. 
20  N. 


30  N. 
30  N. 


30  N. 


20  N. 
20  N. 


56  E. 


ME. 
56  E, 


56  E. 

56  E. 

56  E. 

57  E. 
8E. 
53  E. 
53  E. 

53  E. 

54  E. 


54  E. 
54  E. 

54  E. 
54  E. 
54  E. 


54  E. 
56  E. 


56  E. 


57  E. 
57  E. 


54  E. 
54  E. 

54  E. 

54  E. 

55  E. 

55  E. 

57  E. 

58  £. 

10  E. 
55  E. 

67  £. 

12  E. 
12E. 


12  E. 
12  E. 


ISE. 


13  E. 
12  E. 


15 


Lee8  8pring  . 


8pring 

Trout  8pr*ng. 


Feei. 


Feet. 


Spring 

Intermittent  Spring. 

Spring 


do 

B.  P.  Buchanan. 
Oasis  Land  Co... 
Spring 


40 
416 


Oasis  Land  Co 

Hoffman  &  Vetter 
(Manse  Springs). 


Spring 

Oasis  Land  Co.. 


210 


.do., 
.do., 
.do.. 


....do.. 
Spring.. 

....do.. 


163 

135 
535 
230 

165 


23 

Flows. 

Flows. 

Nearly 
at  sur- 
face. 
14 


Coal  Spring... 
Roses  opting. . 


Spanker. 

....do 


165 
165 
35 


Spring 

....do 

J.  B.Yount. 


.do. 


320 


10-15 


6 
7-10 


Mule  Spring ,. 

MounMdn  Spring. 


Dry  well 

Stump  Spring.. 


Potoei  mine  spring. . 


R.  M.Pettis.. 
R.  W.  Bany. 


O.  8.  Erickson.. 
MikeRyman... 


82 
67 


57 
71+ 


O.  8.  Erickson.. 


O.W.Mitchell. 
....do 


al,083 


41 
37 


56 

40 
Dry. 


Oood  water.    8ee  discharge 
measurements  (p.  61). 

Oood  water;  flows  100  barrels 

a  day.  See  discharge  mea- 

biirements  (p.  62). 
Slight  flow. 
See  discharge  record  (p.  62) 

and  analysis. 
Oood  water;  yields  4  barrels 

a  day. 
Yields  50  barrels  a  day. 
See  analysis. 

Flow  about  1  quart  a  minute 
to  cattle  trough. 

Discharge,    3}    second-feet. 

See   analyos  (smaller 

spring). 
Has  summer  flow  of  h  gallon 

a  minute  at  69*  F.:  unused. 
Wator  struck  at  39  feet,  rose 

to  23  feet;  drilling  in  Au- 
gust, 1916. 
Oround  water  at  35  feet.  At 

Mound  Spring. 
Oround  water  at  28  feet;  flow 

1  gallon  a  minute  at  73*  F. 
Water  struck  at  about  30  feet, 

rose  nearly  to  surface. 


Is  source  of  Pahiump  Valley 

creek. 
Flow  in  August,  1916,  0.63 

secoiid4eet. 

Reported  flow  of  more  than 
10  miner's  inches. 

^Two  drilled  wells. 

Test  well;  pumping  test  of  15 
miner's  inches  for  3  hours. 

Fair  water;  3rields  10  barrels 
a  day. 

Fair  water;  yields  15  barrels 
a  day. 

Test  well.  All  clay  except 
quicksand  at  335-230  feet, 
with  water  under  pressure. 

Three  wells  and  windmills. 
8ee  PI.  X,  C,  and  analysis 
of  easternmost  well. 

Oood  water;  yields  15  barrels 
a  day. 

Oood  water;  yields  30  barrels 
a  day. 

Fair  water;  yields  30  barrels 

a  day. 
Oood  water;  srields  40  barreb 

a  day. 

Dug;  0.50  foot,  red-brown 
calcareous  clay;  60-67  feet, 
white  clav. 

Dug  in  wash;  clay. 

(^oitrifugal-oump  pit,  71  feet 
deep;  drilled  well  in  bot- 
tom. 

Water  struck  at  135  feet,  rose 
to  56  feet;  at  oil-well  rig. 

Dug  test  well. 
Do. 


•  Reported. 
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rmt'mtZmM 


iS3?ri 


TUL, 


<? 
«" 


74 


7i 
3ft 


79 

S2 

S4 
S5 


ST 

» 
9P 


*5 
IS 

» 
f7 

100  I 

m 

Itt! 
103  I 


ais. 


ai5. 

IJX- 

ux. 
:*x. 
i»x. 
us. 

ux. 


IfX. 


s& 

35  S, 

1>X. 
15  X." 

15  N\ 

I 

I 

27  S, 

27  S, 

17  XT 

KXr 
1«N. 

1«N*?' 
1«X.; 

16  X. 


UE-       H    «» 

S7K.       Si 


9E. 
SE. 
UE> 

HE. 

UE. 
12  E, 
12  E. 
12  E. 
12  E. 
UE, 

n     MX.     n  E- 


57  E. 


S7E. 

57E. 

57  E. 
J-E. 

57  E> 
57  E. 
57  E. 
57  E. 

57  E. 

UE, 

UE. 

UE. 


5»E. 
3»E. 

5»E. 

aE, 


FaL 

J7 


FwdL 


lSiw<. 
Gied  vstcr;  yields 
Rbrndny. 


U  fed 


W.A.Tria.- 


J,  H.I»«fcp... 
J.  H.  B^rte.. 

i:    --..ds- 

U  C.  1LH3-... 

♦   

14  C.JLBa*r. 

U  H.  A.  H:«a 

t»     J.  B.  Ta 


ac     R:- 


<1 

as 
i< 


8ee 
I>ac;tcst 

Hindi,  driOed. 
Cki«d;l>lach 


:-ii  SkkSj  MiS  *»a. 


» 

» 


5 


5 

12 


SO 
50 


«3^ 
3« 


3 
5 


Dtt. 


27 
Dry 


"^ 


«    Dora 
tnea 
«    Dac: 

SS  ,  DogZHia 
S$  ,  Dae;  test 
Dry.  !  D«B. 

a     Dqcte5t««lL 


eattieviteriof.    See 


D^ 


Dry. 


2    Pffei  doc  br  Indints  at  ban 
fiMdr 


•fi 


ia  pits  at  oU  silt 


BcQxk's  ^a. 


2     Lee 
54     G«fi(9» 


A    5^ 


15 

5S 


S2  Daf!  liMid  jiunp;  sopfdj 
far  uiauMtors  aiod  lor 
lOtticd   Bine.    See   aul- 

■  AtBi 


199 

n 


OM   -Borax    Tma-* 


U  E?  J    2**  -5pri 


UE? 
UE. 


?prii3f5 

Ai 


sidinc.    Aboa- 
IflDcb  vdL 
DriBid;  test  wdl:  day,  t9 
fine  sad  with  fair  vatir 
atl 
DqCI 

Frir  water  yMds  90  tiMBlf 
adi^. 


IjSlclit 
A   towi 


DoL 
In  sandy  vasli;  pxA  supply. 


UE?      ir-  ll««al?pcfet 

14  E.       11      R^tf^brrxSpncg.. 

15  £.        t    S.E.  Yates, 


TleUi 


anaMs. 
iSOoancba. 


^'. 


1«  X.       15  K. 


I 

l-iX. 
l<iN, 
UN. 

lex. 

lex. 

ION  J 


U 


15  E, 
15  E. 
15  E. 

UB. 

15  E, 
15  E. 


Los   AncrVs    A    SaK 
LakeitB. 
17     RotAVVji^ 

21     A.IHx>a 

33     Jl.E.WeaiKr 


a 


Yiddiaboat  lObancbadv. 
Dqk;  nnna.d.    Geeaaalysk 


ChrfcvlUttlT..-. 

SaaFtaoKisL 

Bubea  HviotuBer. 


130 
130 
130 
130 

03 


See  reeocd  (tg-  5)  and  aail- 

Tri  l>lnchdii]kdvelL 
70  Do. 

S7i^        DoL 

^  Two  valb;  l>lnch,  drilM. 

Dqc  asod  water. 

Sea  FMord  (flc.  S)  and  ami- 
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Retx^rd^   of  icelis  and  springs  in  Pahrump,  Mesquitet  and  Ivanpah  valleva, 

Nev,'Calif. — Continued. 


No, 


Plate 

vm. 


Town- 
ship. 


Range. 


8ec- 
tioii. 


Owner  of  well  or  name 
of  spring. 


Depth 
of  well. 


Depth  to 
water  in 

well 
August, 

1916. 


Remarks. 


104 


106 


107 
lOB 

100 

110 
111 

112 
113 

114 
116 
116 
117 

118 
119 


120 


121 
123 


28  8. 

ass. 

15|N. 


15  N. 
15  N. 

15  N. 

15  N. 
14  N. 

14  N. 
14  N. 

14  N. 
14  N. 
14  N. 
14  N. 

14  N. 

16  N? 


13  N. 

13  N. 
13  N« 


61  E. 
61  £. 


15  E. 


14  E. 
16  £. 

16  E. 

17  E. 
13  E. 

13  E. 

14  £. 

15  E. 
15  E. 

15  E. 

16  E. 

16  E. 
16  £. 


14  £. 


15  E. 
15  E. 


36 


28 

27 
9 

16 
33? 


At  Crescent,  wells  30-1- . 
Water  hole 


Murphy  weU.. 


Feet. 


Feet. 


116 


92 


Mineral  Spring 

Lo8  Angeles   &   Salt 

LakeS.  R. 
WiUow  Spring 

DoveS] 
Cut 


530 


870 


White  Rock  Spring. . 
Kessler  Spring. 


Spring. 

Cottonwood  Spring. . . . 

Spring. 

Shngnterhouae  Spring. 


Mexican  Spring.. 
Spring. 


Wheaton  Spring.. 


AtCima. 


Spring.. 
do.. 


135 


Dry. 


Shallow  dug  welb  in  1 

Fair  water;  yields  16  barreb 
a  day. 

Dug;  walled  with  3-fbot  tile 
caoing  with  12-ftx>t  cro8»* 
cut  at  bottom;  cement 
Uned.  Can  be  pumped 
dry  in  4  hours  at  rate  of 
ao  giUons  a  minute.  On 
Oct.  25, 1917,  the  depth  to 
water  was  100  feet.  See 
analysis. 

F^  water. 

See  reoocd  (fig.  5)  and  anal- 
ysis. 

Good  water;  yields  50  bar^ 
reb  a  day. 
Do. 

Yields  60  barrels  a  day.  See 
analysis. 

Yields  40  barrels  a  day. 

Yields  100  barrels  a  day 
See  analysis. 


Good  water;  yields  75  bar- 
rels a  day. 

Water  piped  from  tunnel  in 
granite  100  jrazds  to  gal- 
Tanised-iron  trough;  flows 
about  100  barrels  a  day. 

Dug;  test  welL  No  water 
struck. 


QUALITY  OF  WATER. 
OLASSIFIOATION. 

Samples  of  water  from  12  wells  and  B  springs  in  the  three  basins 
under  consideration  were  collected  by  the  writer  and  analyzed  under 
contract  by  S.  C.  Dinsmore,  Reno,  Nev.  Four  additional  samples, 
three  from  wells  and  one  from  a  spring,  were  collected  by  David  G. 
TTiompson  in  the  fall  of  1917  and  were  analyzed  in  the  laboratory  of 
the  water-resources  branch  of  the  United  States  Greological  Survey. 
One  analysis  of  water  from  a  well  owned  by  the  Los  Angeles  &  Salt 
Lake  Railroad  Co.  was  furnished  by  that  company.  The  results  of 
the  analyses,  together  with  a  classification  of  the  waters  for  domestic, 
boiler,  and  irrigation  use,  are  given  in  the  table  opposite  page  80. 

The  classification^  of  waters  for  domestic  use,  as  given  in  the 
table,  is  based  on  the  determinations  of  the  dissolved  mineral  con- 
stituents and  their  chemical  character.  The  suitability  of  a  water  for 
domestic  use  depends  on  its  acceptability  for  drinking,  washing, 

^Hendoihall,  W.  C,  Dole,  R.  B.,  and  Stabler,  Herman.  Ground  water  in  San  Joaquin 
Valley,  Calif. :  U.  S.  Oeol.  Survey  Water-Supply  Paper  898,  pp.  7S-82,  1916. 
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mnd  ronkrn^,  ms  Aihm'imJ  thmti  bf  tbe  fiaw  of  iroiL,  nitnte, 
AZil  -iLaidrie  Lx  acLrrmn  and  W  t^  Imilniii  (rf  dbe  wmter.  WsUfs 
b;g&  3.!ttrT^Eft:£^ciaadCBateciKbe«aBdfiordEmkiii^biit  thej  ait 
WTTiT^fioacT  f  :r  opckagaad  I— im^g.   ITi  ■  ilw  i  ^™w*li»g  i  ^snp 

T^ie  rif.'gih-^  cf  apcvoxiBBiifeeiT  dOO  parts  per  lilHwi  of  < 
2^'.  pATCs  cf  cLi^:n*ie.  or  9.«>  pmzts  of  iri|iiiii  naj  gm  the 
sL^Lc  Sft&te.  Wacefs  ctprtair  rg  taaddemblj  sove  of  these  < 
cccs  can.  be  couoafiAi  ct  '^-  -»*»  beio^i*  baft  those  which  <'««t^»?i  mm 
thsxa.  ;Sm.  parts  per  ■l.^xw  of  carticMtttew  1^00  parts  of  chlonde,  or 
i«.M.>  pcirts  of  sulziuaie  are  i:i£*:«erab«e  to  aust  peopte.  Local  eondi- 
t>:cs  a&i  b::»i:Tio:;:aI  prefefCBee.  howler,  latsetj  detcmune  the  sig- 
KJSeaoce  of  t£ke  iitraui  ^  ^xhI  "*  «r  "*  bod."*  as  ^iphrd  to  the  mineral 
<ya>fT  of  wat«r  f:r  ticosiestK  oae.  For  iaataace*  in  a  desert  r^ioa 
a  vafier  corcair.'rg  ±W  parts  per  ■"Hiim  of  hardacfiB  migfat  be  rla^frri 
as  fiir:  in  a  resii^a  vikere  (he  sopplr  is  abaadant  and  the  <piality^  is 
in  secieral  ^'Zf:b.  better,  as  in  the  Xew  Faijlaail  States,  the  same  water 
woCkLi  be  dassed  as  bad  br  aust  aaeis.  It  flboald  be  borne  in  mind 
ir  tli:s  rec:«:rt  iLai  the  clasK&eatian  of  a  waier  lor  domestic  nse  is 
based  oclj  oc  its  m^jJtTMl  ccueiu.  and  ahhnagh  rrrtain  detomina- 
ti-oiks  af  ocd  ir*rjfiit\Mv>  of  the  sanitary  qoalitj  of  the  water  thej  may 
n-x  f  eriLj.;  a  ozcif  lece  sacicarr  iiuerpretatmn.  A  watK*  may  *^«**aif 
onlj  scall  aiKcnts  of  dissoiTed  solids  and  jet  be  so  badly,  poDnted 
as  to  be  cssafe  for  drinking 

TTitii  respect  to  their  q jalitr  far  nse  in  boilers^  waters  are  first 
classified  accorviir;^  to  tbeir  scale-forming  and  foaming  oonstitQents 
acd  iheprocabuicTcf  a)CTOsi«m.and  from  these  data  the  adTisability 
of  Uj^  ise  is  detexxuined.  Scale  is  firymrd  in  boilers  by  certain 
schstanoss  that  go  oct  of  soliodoa  on  heating  and  omoentnticm  of 
tbe  vater.  Fcttr.ir-g.  or  the  fomiation  of  masses  of  bubbles  in  the 
boiler^  is  casaed  by  certain  Sfclts  or  by  fine  mod  or  other  matter  in  the 
vdkier.  T::e  corrosi^ka  or  pining  of  the  walk  and  tnbes  of  boilas 
is  caused  by  ekctzolytic  actioiu  which  may  be  aooekn^ed  or  retarded 
by  tbe  pr^seoce  of  various  s;ibbtances  in  solution. 


t^w^^s^ar  sad  CDrr?&ar  sm 

^tJ*m:ii^-  U«»  r      ■■ 

^^fec 

Pir&S|«raBaaa. 

I'Tm^KiM^am 

Ks^          PsapifraflfaB. 
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and  cookmg,  as  detennined  chiefly  by  the  amounts  of  iron,  nitrate, 
and  chloride  in  solution  and  by  the  hardness  of  the  water.  Wateis 
high  in  hardening  constituents  can  be  used  for  drinking,  but  they  are 
unsatisfactory  for  cooking  and  laundering.  Hardness  exceeding  1,500 
parts  per  million  makes  water  unfit  for  cooking.  The  hardness  soffi- 
cient  to  cause  prohibitive  soap  consumption  in  washing  is  much,  lees 
than  that  which  makes  water  undesirable  for  cooking. 

The  presence  of  approximately  200  parts  per  million  of  carbonate, 
250  parts  of  chloride,  or  300  parts  of  sulphate  may  give  the  water  a 
slight  taste.    Waters  containing  considerably  more  of  these  constitu- 
ents can  be  tolerated  by  human  beings,  but  those  which  contain  more 
than  300  parts  per  million  of  carbonate,  1,500  parts  of  chloride,  or 
2,000  parts  of  sulphate  are  intolerable  to  most  people.    Local  condi- 
tions and  individual  preference,  however,  largely  determine  the  sig- 
nificance of  the  terms  ^^  good ''  or  ^  bad,"  as  applied  to  the  mineral 
quality  of  water  for  domestic  use.    For  instance,  in  a  desert  r^ion 
a  water  containing  240  parts  per  million  of  hardness  might  be  classed 
as  fair;  in  a  region  where  the  supply  is  abundant  and  the  quality  is 
in  general  much  better,  as  in  the  New  England  States,  the  same  water 
would  be  classed  as  bad  by  most  users.    It  should  be  borne  in  mind 
in  this  report  that  the  classification  of  a  water  for  domestic  use  is 
based  only  on  its  mineral  content,  and  although  certain  determina- 
tions afford  indications  of  the  sanitary  quality  of  the  water  they  may 
not  permit  a  complete  sanitary  interpretation.    A  water  may  contain 
only  small  amounts  of  dissolved  solids  and  yet  be  so  badly,  polluted 
as  to  be  unsafe  for  drinking. 

With  respect  to  their  quality  for  use  in  boilers,  waters  are  first 
'  classified  according  to  their  scale-forming  and  foaming  constituents 
and  the  probability  of  corrosion,  and  from  these  data  the  advisability 
of  their  use  is  detennined.  Scale  is  formed  in  boilers  by  certain 
substances  that  go  out  of  solution  on  heating  and  concentration  of 
the  water.  Foaming,  or  the  formation  of  masses  of  bubbles  in  the 
boiler,  is  caused  by  certain  salts  or  by  fine  mud  or  other  matter  in  the 
water.  The  corrosion  or  pitting  of  the  walls  and  tubes  of  boilers 
is  caused  by  electrolytic  action,  which  may  be  accelerated  or  retarded 
by  the  presence  of  various  substances  in  solution. 
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a  Am.  Ry.  Eng.  and  Maintenance  of  Way  Assoc  Proc,  vol.  5»  p.  506^  1904. 
5Idem,vol.0,p.lS4»l«».  ^  »f  "^    ^ 
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PAHBTJMPy  BfESQUITEy  AND  IVANPAH  VALLEYS,  NEV.-CALIF.      81 

TVith  respect  to  their  value  for  irrigation,  waters  are  classified 
according  to  their  content  of  salts  toxic  to  vegetation.    Water  contain- 
ing considerable  quantities  of  sodium  salts  or  other  alkali  salts  ^  is 
injurious  to  vegetation,  because,  through  evaporation,  the  alkali  col- 
lects in  the  few  inches  of  top  soil  in  such  quantities  as  to  interfere 
greatly  with  the  growth  of  plants.    The  irrigating  value  of  a  water 
with  respectlo  the  amount  of  contained  alkali  is  expressed  by  the  term 
^  alkali  coefficient,"  *  which  is  defined  as  the  depth  of  water  in  inches 
which  on  evaporation  would  yield  sufficient  alkali  to  render  the  soil 
to  a  depth  of  4  feet  injurious  to  the  most  sensitive  crops.    The  coeffi- 
cient affords  a  purely  arbitrary  means  of  comparing  waters  used  for 
irrigation.    It  does  not  take  account  of  certain  important  factors, 
8uch  as  the  methods  of  irrigation  and  of  drainage,  the  character  of 
the  soil,  and  the  kind  of  crop,  but  it  indicates  very  well  the  general 
suitability  of  the  water  for  irrigation.    The  waters  in  the  areas  here 
discussed  have  been  classified  as  to  quality  for  irrigation  in  accord- 
ance with  the  following  rating,  which  is  based  on  ordinary  irrigation 
practice  in  the  United  States  and  which  indicates  in  a  very  general 
way  the  customary  limitation  in  the  use  of  waters  having  various 
alkali  coefficients. 

Classification  of  water  for  irrigation/^ 


AlkaU  ooeffldent 
(loobM). 

Class. 

Remarks. 

More  than  18 

18  to  6.0. 

Good 

Fftlr 

Poor 

Bmi 

Have  be«n  used  successfully  for  many  years  without  special  care  to 

preveot  alkali  accumulation. 
Special  care  to  prevent  gradual  alkali  accumulation  has  generally  been 

5.9  to  1^ 

'found  necessary  except  on  loose  soils  with  free  drainage. 
Care  in  selecticm  of  soils  has  been  found  to  be  imperative,  and  arti' 

Lan  than  1.2 

fidal  drainage  has  frequently  been  found  necesmry. 

a  Stabler,  Herman,  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment  car- 
ried by  the  Rio  Grande  and  the  industrial  application  of  water  analyses:  U.  8.  Oeol.  Survey  Water-Supply 
Papv  374,  p.  179, 1011.    See  also  U.  S.  Oeol.  Survey  Water-Supply  Paper  898,  p.  67, 1916. 

ANALYSES. 

The  waters  analyzed  from  the  Pahrump,  Mesquite,  and  Ivanpah 
basins  vary  in  mineral  content  from  moderate  to  very  high.  The 
lowest  amount  of  total  solids  is  240  parts  per  million,  from  well  No. 
108,  and  the  highest  is  27,601,  from  well  No.  89.  Both  of  these  waters 
come  from  the  Ivanpah  basin.  The  waters  analyzed  are  mostly  good 
or  fair  for  irrigation,  cooking,  and  drinking,  but  average  somewhat 
poorer  for  washing  and  boiler  use.  A  detailed  discussion  of  the 
quality  of  the  water  from  each  basin  will  be  found  in  the  descriptions 
of  the  basins. 

>  The  term  "  alkali  **  is  used  to  desijniate  the  common  salts  formed  on  evaporation  of 
natural  wmters.  The  principal  alltali  salts  are  sodium  carbonate  (sal  soda),  or  black 
alkali,  and  sodium  sulphate  (Glauber's  salt)  and  sodium  chloride  (table  salt),  or  white 
alkalies. 

*  Stabler,  Herman,  Some  stream  waters  of  the  western  United  States:  U.  8.  Oeol. 
Sarvey  Watei^Supply  Paper  274,  pp.  177-179,  1911. 
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SUEFACE  WATER  SUPPLY  OF  THE  NORTH  ATUNTIC 
SLOPE  DRAINAGE  BASINS,  191T. 


AUTHORIZATION  AND  SCOPE  OP  WORK. 

This  volume  is  one  of  a  series  of  14  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
ibe  year  ending  Sept^nber  30,  1917. 

The  data  presented  in  these  reports  were  collected  by  the  United 
St^ates  Geological  Survey  imder  the  following  authority  contained  in 
tlie  organic  law  (20  Stat.  L.,  p.  394) : 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the  Geological 
Survey  and  the  daasification  of  public  lands  and  examination  of  the  geological  strac- 
tare,  mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies 
relating  to  irrigation  in  the  arid  West.  Since  the  fiscal  year  ending 
June  30,  1895,  successive  simdry  civil  bills  passed  by  C!ongress  have 
carried  the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
ioi  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
'  tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  years  ending  June  30, 1895-1917. 

1896 112,600 

1896 20,000 

1897  to  1900,  inclusive 60,000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1917,  inclusive 160,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  tlie  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected;  cooperar 
tion  of  the  second  kind  is  acknowledged  on  page  11. 

Measurements  of  stream  flow  have  been  made  at  about  4,240  points 
in  the  United  States  and  also  at  many  points  in  Alaska  and  the 
Hawaiian  Islands.  In  July,  1917,  1,180  gaging  stations  were  being 
maintained  by  the  Survey  and  the  cooperating  organizations.  Many 
miscellaneous  discharge  measurements  are  made  at  other  points.    In 
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connection  with  this  work  data  were  also  collected  in  regard  to  pre- 
cipitation, evaporation,  storage  reservoirs,  river  profiles,  and  w&ter 
power  in  many  sections  of  the  country  and  will  be  made  available  in 
water-supply  papers  from  time  to  time.  Information  in  regard  to 
publications  relating  to  water  resources  is  presented  in  the  appendix 
to  this  report. 

DEFINrnON  OP  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  that  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miners'  inches,  and  discharge  in  second- 
feet  per  square  mile,  and  (2)  those  that  represent  the  actual  quantity 
of  water,  as  rim-off  in  depth  in  inches,  acre-feet,  and  millions  of 
cubic  feet.  The  principal  terms  used  in  this  series  of  reports  are 
second-feet,  second-feet  per  square  mile,  run-off  in  inches,  and  acre- 
feet.    They  may  be  defined  as  follows: 

"Second-feet"  is  an  abbreviation  for  "cubic  feet  per  second." 
A  second-foot  is  the  rate  of  discharge  of  water  flowing  in  a  channel 
of  rectangular  cross  section  1  foot  wide  and  1  foot  deep  at  an  average 
velocity  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assimiption  that  the  run-off  is  distributed  xmiformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  an  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  tmi- 
formly  distributed  on  the  surface.  It  is  used  for  comparing  run-off 
with  rainfall,  which  is  usually  expressed  in  depth  in  inches. 

An  "acre-foot,"  equivalent  to  43,560  cubic  feet,  is  the  quantity  re- 
quired to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  commonly 
used  in  connection  with  storage  for  irrigation. 

The  following  terms  not  in  common  use  are  here  defined: 

"Stage-discharge  relation;"  an  abbreviation  for  the  term  "relation 
of  gage  height  to  discharge." 

"Control;"  a  term  used  to  designate  the  section  or  sections  of  the 
stream  below  the  gage  which  determine  the  stage-discharge  relation  • 
at  the  gage.    It  should  be  noted  that  the  control  may  not  be  the  same 
section  or  sections  at  all  stages. 

The  "point  of  zero  flow"  for  a  gaging  station  is  that  point  on  the 
gage — the  gage  height — to  which  the  surface  of  the  river  would  fall  if 
there  were  no  flow. 
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SURFACE  WATER  SUPPLY,  1917,  PART  I.  0 

EXPLANATION  OF  DATA. 

The  data  presented  in  this  report  cover  the  year  beginning  October 
1, 1916,  and  ending  September  30, 1917.  At  the  banning  of  January 
in  most  parts  of  the  United  States  much  of  the  precipitation  in  the 
preceding  three  months  is  stored  as  ground  water,  in  the  form  of  snow 
or  ice,  or  in  ponds,  lakes,  and  swamps,  and  this  stored  water  passes  off 
in  the  streams  during  the  spring  break-up.  At  the  end  of  September, 
on  the  other  hand,  the  only  stored  water  available  for  run-off  is 
possibly  a  small  quantity  in  the  ground;  therefore  the  run-off  for  the 
year  beginning  October  1  is  practically  all  derived  from  precipitaticm 
within  that  year. 

The  base  data  collected  at  gaging  stations  consist  of  records  of 
stage,  measurements  of  dischai^e,  and  general  information  used  to 
supplement  the  gage  heights  and  discharge  measurements  in  deter- 
mining the  daily  flow.  The  records  of  stage  are  obtained  either  from 
direct  readings  on  a  staff  gage  or  from  a  water-stage  recorder  that 
gives  a  continuous  record  of  the  fluctuations.  Measurements  of  dis- 
charge are  made  with  a  current  meter.  (See  Pis.  I,  II.)  The  general 
methods  are  outlined  in  standard  textbooks  on  the  measurement  of 
river  discharge. 

From  the  dischai^e  measurements  rating  tables  are  prepared  that 
give  the  discharge  for  any  stage,  and  these  rating  tables,  when  applied 
to  the  gage  heights,  give  the  discharge  from  which  the  daily,  monthly, 
and  yearly  mean  discharge  is  determined. 

The  data  presented  for  each  gaging  station  in  the  area  covered  by 
this  report  comprise  a  description  of  the  station,  a  table  giving  results 
of  discharge  measurements,  a  table  showing  the  daily  discharge  of 
the  stream,  and  a  table'of  monthly  and  yearly  discharge  and  run-off. 

If  the  base  data  are  insufficient  to  determine  the  daily  discharge, 
tables  giving  daily  gage  heights  and  results  of  discharge  measure- 
ments are  published. 

The  description  of  the  station  gives,  in  addition  to  statements 
regarding  location  and  equipment,  information  in  regard  to  any  con- 
ditions that  may  affect  the  constancy  of  the  stage-discharge  relation, 
covering  such  subjects  as  the  occurrence  of  ice,  the  use  of  the  stream 
for  log  driving,  shrfting  of  control,  and  the  cause  and  effect  of  back- 
water; it  gives  also  information  as  to  diversions  that  decrease  the 
flow  at  the  gage,  artificial  regulation,  maximum  and  miYiimum 
recorded  stages,  and  the  accuracy  of  the  records. 

The  table  of  daily  discharge  gives,  in  general,  the  discharge  in 
second-feet  corresponding  to  the  mean  of  the  gage  heights  read  each 
day.  At  stations  on  streams  subject  to  sudden  or  rapid  diurnal 
fluctuations  the  discharge  obtained  from  the  rating  table  and  the  mean 
daily  gage  height  may  not  be  the  true  mean  discharge  for  the  day. 
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Tbtsse  2l:i^fi^  &rf  ^-cry  r^o;r:&l  ftZfi  mr?  t^ecc  cfi  vbr  ptocUqg  of  the 
-■fii^  '»~-iL  rtf  trecir^  *o  lie  raeftii  imting  rvrre. 
.c  AZ.T  s;lao:c  zlat  rppccBCDi  viih  hig^  aocs- 
i»:7  lb*  ;":^^tr:j  :i:  vj.i^»r  f  .'•ii-r  11*55  li*  ^agr.  but  the  figmcB 
sJ^r-wir^  i^^riiiT^*  pter  s,-;*;^  =^  jini  depdi  of  -        -     - 

ia*T  be  s^':^^-:  ;c  r;r:i3i5  ecrccs  cAzaec  tj  ihe  iachskn  of  luge 
cccin'trcuzr  iKzi:*s  ir  lii*  n.^«5CTC  drtiriage  ana.  bj  lack  of 


izfiiT^: 


r^  H.'IC'LlIx  ^.-fAZi?  f- 


isfvXTnAi>:G  vCo:igrT:7.g  vAier  ciT«t^  fee  irrigmtinn  or  other  ibOi 


or  ^y  i:i*'-~y  10  inicTTcv:  li*  e£ie«:t  cf  anifrcid  rcgolatioo  of  the 
6o«*  of  the  TvrtT  Arc  ve  vL*  stAiirc  **SecoExi-fe<i  per  square  mile** 
Mnl  '*Ruik-cd  vi^rti  in  ii>:hes  '  are  therrfore  not  coB^mted  if  such 
errocs   appear  prvr-arle.    Tr>»  c:zir-i*ti:iE  are  ako  oonitted  for 


3C-C^l 


•JLC 
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DIVISIOK  OF  WORK.  11 

staAioDS  on  streams  drainiiig  areas  in  which  the  annual  rainfall  is  less 
than  20  inches.  All  figures  representing  ''second-feet  per  square 
mile''  and  ''run-off  (depth  in  inches)''  previously  published  by  the 
Surrey  should  be  used  with  caution  because  of  possible  inherent 
sources  of  error  not  known  to  the  Survey. 

The  table  of  monthly  discharge  gives  only  a  general  idea  of  the 
flow  at  the  station  and  should  not  be  used  for  other  than  preliminary 
estimates;  the  tables  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow.  It  should  be  borne  in  mind,  however,  that 
the  observations  in  each  succeeding  year  may  be  expected  to  throw 
new  light  on  data  previously  published. 

COOPERATION. 

The  hydrometric  work  in  Maine  was  carried  on  in  cooperation  with 
the  public  utilities  commission,  Benjamin  F.  Cleaves,  chairman,  and 
Paul  L.  Bean,  chief  engineer. 

In  Vermont  the  work  was  carried  on  in  cooperation  with  the  State, 
which  was  represented  by  Horace  F.  Graham,  governor,  and  Herbert 
M.  Mcintosh,  State  engineer. 

The  work  in  Massachusetts  was  carried  on  in  cooperation  with  the 
Commonwealth,  Samuel  W.  McCall,  governor,  and  John  N.  Cole, 
chairman,  commission  on  waterways  and  public  lands. 

Financial  assistance  has  been  rendered  by  the  New  England  Power 
Co.,  the  Tinners  Falls  Power  &  Electric  Co.,  the  Connecticut  Valley 
Lfomber  Co.,  the  Holyoke  Water  Power  Co.,  the  International  Paper 
Co.,  the  Connecticut  Power  Co.,  and  the  W.  H.  McEHwain  Co. 

Work  in  the  State  of  New  York  has  been  conducted  imder  coopera- 
tive agreements  with  the  State  engineer  and  surveyor  and,  since 
July  1,  1011,  with  the  division  of  waters  of  the  State  conservation 
commission. 

The  water-stage  recorder  on  Hudson  River,  at  Spier  Falls,  N.  Y., 
was  inspected  by  an  employee  of  the  Adirondack  Electric  Power 
Corporation,  Glens  Falls,  N.  Y. 

The  station  on  Rappahannock  River  near  Fredericksburg,  Va.,  was 
maintained  in  cooperation  with  the  Spottsylvania  Power  Co. 

DIVISION  OF  WORK. 

The  data  for  stations  in  New  England  were  collected  and  prepared 
for  publication  imder  the  direction  of  C.  H.  Pierce,  district  engineer. 
The  work  in  Maine  was  under  the  immediate  supervision  of  G.  C.  Dan- 
forth,  assistant  engineer  of  the  public  utilities  conmiission,  who  was 
asdsted  by  E.  W.  Conners  and  F.  E.  Pressey.  The  other  assistants 
in  New  England  were  Hardin  Thweatt,  H.  W.  Fear,  M.  R.  Stackpole, 
and  Hope  Heam. 
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Data  for  siatioiis  in  New  York  were  cdlecied  and  pr^ared  for  pfob- 
lication  under  the  direction  <^  C.  C.  Cbvert,  district  ^igineer,  who  was 
assisted  by  O.  W.  HartweU,  E.  D.  Barchard,  A.  H.  Davison,  W.  A. 
James,  and  Helen  Kinney. 

For  8tati<Nis  in  New  Jersey,  ICaiyland,  and  Vtigtnia,  ttie  data  were 
collected  and  prepared  for  pobHcation  nnder  the  direction  of  G.  C. 
Stevens,  district  engbeer,  idio  was  assisted  by  H.  J.  Jackson,  B.  h, 
Hopkins,  M.  I.  Walters,  and  J.  W.  Moulton. 

'Hie  manuscript  was  assembled  and  reviewed  by  W.  E.  Dickinson. 

OAGINO-STATION  RSCORDS. 

8T.  JOHV  BxvJUfc  BASZV. 

■T.  joonr  RivxR  at  vajt  buxsm.  HAnn. 

LocATioir. — ^At  intematioDml  bridge  at  Van  Bnren,  Aroostook  Coanty,  about  14 
miles  above  Grand  Falls.  • 

Drain  AGS  akka. — S,270  square  miles. 

Records  AVAnABLS. — May  4, 1906,  to  September  30,  1917. 

Gagb. — Gage  used  since  May  6,  1912,  painted  vertically  on  second  pier  from  Van 
Buren  end  of  bridge;  zero  of  gage,  407.69  feet  above  sea  level.  From  1906  to 
1911  stage  was  read  on  a  vertical  rod  attached  to  pier  of  sawdust  carrier  of  Ham- 
mond's mill,  about  700  feet  b^w  international  bridge,  but  as  published,  read* 
ings  are  reduced  to  datum  of  bridge  gage.    Gage  read  by  W.  H.  Scottr 

DiscBABOB  KSABURSMKNTS. — ^liade  from  international  bridge. 

Chaknxl  and  control. — Control  practically  permanent.  Banks  hig}i,  rocky, 
cleared,  and  not  subject  to  overflow  except  in  very  high  freshets. 

ExiRxifBS  OP  DISCHARGE. — MaTimum  stage  recorded  during  year,  22.6  feet  at  7 
a.  m.  June  20  (discharge,  92,700  second-feet);  minimum  stage  recorded,  1.4  feet 
at  6  a.  m.  September  30  (discharge,  1,740  second-feet). 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice,  usually  from  December  to 
March;  estimates  based  on  gage  heights  at  Grand  Falls  and  rating  curve  derived 
from  measurements  at  Van  Buren  ^ 

RsGULATiON. — ^The  little  storage  above  for  log  driving  probably  does  not  materially 
afiFect  the  flow. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  idien  affected 
by  ice.  Bating  curve  well  defined,  (xage  read  to  tenths  twice  daily.  Daily 
^ischaige  ascertained  by  applying  mean  daily-gage  height  to  rating  table.  Records 
good. 

Cooperation. — Winter-gage  heights  at  Grand  Fdls  furnished  by  H.  S.  Ferguson, 
consulting  engineer. 

No  discharge  measurements  were  made  at  this  statioQ  dozing  the  year  ending  Sep- 
tember 30, 1917. 
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Daiiydiacharge,  in  second-feet,  of  St,  John  River  at  Van  Buren,  Maine,  for  the  year  ending 

Sept.  SO,  1917. 


i>«y. 


Oct. 


Nov. 


D«c. 


Jmn. 


Feb. 


Mar. 


Apr. 


May. 


Tune. 


July. 


Aug. 


Sept. 


1.. 

a., 
s.. 

4.. 
ft.. 

6.. 
7.. 
8.. 
9., 
10.. 

U., 
12.. 
U. 
U. 
1ft. 

1ft. 

17. 
18. 
19. 

ao. 
». 

33. 
33. 
34. 

aft. 
aft. 

37. 
38. 
30. 
30. 
81. 


3,040 
3,300 
8,350 
3,640 
3,440 

3,000 
3,880 
3,360 
2,360 
3,360 

3,360 
3,360 
3,700 
8,350 
4,360 

5,140 
6,630 
8,470 
9,760 
11,600 

14,600 
19,300 
20,800 
18,500 
16,300 

18,900 
13,300 
11,100 
10,600 
9,500 
8,960 


8,470 
8,470 
8,470 
7,970 
7,730 

7,480 
7,340 
7,000 
6,280 
6,280 

6,060 
6,050 
6,820 
5.610 
47990 

4,330 
8,430 
8,430 
3,580 
4,340 

4,160 
3,350 
3,580 
4,160 
5,090 

3,990 
3,640 
8,660 
4,800 
3,660 


8,150 
10,700 
11,000 
11,800 
12,500 

13,300 
14,900 
14,900 
14,500 
14,100 

13,100 
10,800 
8,310 
7,400 
7,140 

7,400 
6,840 
6,970 
6,840 
7,840 

8,310 
8,150 
8,310 
8,150 
6,570 

6,440 
6,190 
6,070 
5,840 
5,730 
6,330 


6,330 
6,070 
5,730 
5,950 
5,610 

5,610 
5,190 
5,000 
4,990 
4,990 

4,800 
4,420 
4,430 
4,330 
4,330 

4,600 
4,800 
4,800 
4,800 
4,600 

4,600 
4,340 
4,080 
8,990 
3,900 

3,820 
3,740 
8,580 
3,580 
3,430 
3,280 


3,280 
3,300 
3,130 
3,130 
2,980 

2,980 
2,840 
3,840 
2,770 
2,700 

2,580 
3,580 
2,460 
2,360 
2,460 

3,360 
3,360 
2,360 
2,300 
3,360 

2,300 
3,240 
2,240 
2,240 
2,360 

2,300 
2,300 
2,240 


2.190 
2,140 
2,340 
2,300 
3,300 

2,360 
3,360 
3,360 
2,300 
2,300 

3,360 
3,460 
3,410 
3,460 
2,460 

2,300 
3,360 
2,360 
2,300 
2,360 

2,300 
3.240 
2,340 
2,240 
2,360 

3,300 
2,300 
3,240 
3,190 
2,140 
1,980 


5,090 
5,090 
5,290 
5,610 
6,070 

7,350 
8,960 
12,500 
12,900 
13,100 

12,900 
13,500 
14,500 
15,500 
17,400 

18,700 
10,300 
21,000 
23,800 
37,300 

80.300 
32,600 
59,300 
70,800 
72,600 

69,000 
64,200 
63,000 
60,800 
68,000 


60,300 
63,000 
66,600 
65,400 
61,900 

57,500 
54,500 
55,500 
56,500 
57,500 

60,800 
64,200 
69,000 
73,800 
75,000 

74,400 
09,600 
61,900 
58,600 
59,700 

61,900 
61,900 
59,700 
59,300 
59,700 

60,800 
56,500 
52,500 
47,500 
43,500 
41,500 


39,600 
36,800 
35,000 
34,100 
33,600 

34,100 
33,300 
31,500 
39,400 
28,200 

27,800 
31,500 
48,500 
61,400 
57,000 

53,500 
48,000 
50,700 
84,900 
91,400 

81,000 
60,000 
57,500 
48,500 
30,600 

33,300 
29,000 
27,400 
25,500 
34,400 


34,400 
29,000 
31,100 
35,900 
22,900 

20,500 
19,200 
17,200 
16,300 
15,700 

15,100 
15,100 
16,000 
16,300 
16,300 

15,700 
15,100 
14,500 
14,500 
13,900 

13,000 
13,500 
12,800 
14,500 
14,200 

12,800 
11,400 
10,000 
8,980 
7,970 
7,480 


7,310 
6,760 
11,900 
13,300 
11,100 

9,500 
7,970 
7,000 
6,530 
6,530 

7,970 
8,470 
8,980 
8,220 
7,240 

6,280 
5,590 
5,590 
6,520 
7,480 

7,720 
7,240 
7,000 
6,520 
6,520 

6,520 
6520 
6,520 
6,520 
5,820 
5,590 


5,590 
5,140 
5,140 
5,590 
5,140 

5,140 
4,700 
4,480 
4,050 
8,840 

3,640 
8,440 
3,440 
3,060 
3,060 

2,700 
3,530 
2,580 
2,530 
2,360 

3,360 
2,360 
2,300 
2,360 
3,360 

2,040 
1,800 
1,890 
1,740 
1,740 


NOTB. 


rTB. — Stag^KUscharge  relation  affected  by  ice  Nov.  14  to  Apr.  22;  dJachacged  determined  by  use  of 
haJghts  at  Qrand  FallB. 


Monthly  discharge  of  St.  John  River  at  Van  Buren,  Maine,  for  the  year  ending  Sept. 

SO,  1917. 

(Drainage  area,  8,270  square  miles.] 


Mooth. 


Discharge  in  second-foet. 


Maximum. 


Minimum.  I    Mean. 


Per 

square 
mile. 


_l 


Run-off 
(depth  In 
mcbesoo 
drainage 
area). 


October..., 
November. 
December. 
January . . . 
February.. 
March..... 
AprU...... 

Miy 

June 

Inly 

The  year 


20,800 

8,470 

14,900 

6,320 

3,280 

2,460 

73,600 

75,000 

91,400 

31,100 

13,300 

5,590 


3,040 
2,640 
5,720 
3,280 
2,240 
1,930 
5,090 
41,500 
34,400 
7,480 
5,590 
1,740 


7,730 

5,400 

9,180 

4.630 

2,580 

2,300 

28,200 

60,300 

44,400 

16,100 

7,600 

3,300 


91,400 


1,740 


16,000 


0.035 
.653 
1.11 
.560 
.312 
.278 
3.41 
7.29 
5.37 
1.95 
.907 


LOS 

.73 

1.28 

.65 

.33 

.33 

3.80 

840 

5.99 

2.35 

1.05 

.46 


1.93 


36.33 
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locATioM. — ^  a  vtoofdat  Uighwrnj   fcrii^a  im  WkiiuejiiDe,  Wadhmgton  Comity, 

aooiaetbdovai 
Dkackacs  amma.- 
Hmcomim  ataixab&x.— October  17,  ISiS.  to  Scptaalicr  30,  lfl7. 
Cask.— OniB  inrtalled  en  tk»  voodea  ^i^my  bndge  October  10,  19U;  prior  to 

October  3,  1905.  dttin  gage  on  the  WMhnigtoB  Coontj  niliood  bri^e,  tbree- 

foortlw  of  a  male  dcmiitren^  October  3,  1S05.  to  October  9.  1911,  stmff  guge  tm 

Uglivmjbtiilee  at  datum  olpreaeBftcbaia  gage.    Gage  read  by  I.  S.  Albee. 
Dwcitaaoa  MXAScmnmns. — Made  from  lailpoad  twii%e  or  bj  wmSa^ 
Chavykl  AMD  coviBOf^ — Ptecticall J  penBBBeatf. 
ExraxMcs    or    DnotABoa. — MaTWiina  aCage  wcmded  dvnng  yw*  10^  feet  at 

3.45  p.  M.  Jane  18  ■diwliaige  by  exteMioa  of  ratiiig  csnre,  6,800  aeoood-leeC); 

ifntmnm  ota^  reoocdod  dazing  year,  3.4  feet  aereral  timea  in  November  (di»> 

cbaige,  221  aeooad-feet  -. 
IcB. — BJTcr  qwally  rwiinii  open  at  tbe  gage,  baticefartbcrdownalUMin  occaaoQaDy 

affecta the  n\9%v  iliw  liirge  rdatJoa, 
VLmcxnjkTios. — Opqiiiig  and  domgol  gates  in  ■tongedaatiaMaedfitply  above  atatioii 

eacb  day  dmiog  low  stages  of  tbe  nrer  caoaa  oooaidcfaUe  flBctoation;  aome  kg 

dnring  every  year  and  jaaM  of  short  dmition  oocaaooallj  oocnr. 
AocuKACT. — Stage-diacfaazge  lelatioB  practically  pcmanent  except  when  affected 

by  ice.    Rating  curve  fairly  well  deliaed  between  100  and  4,000  aeoond4eet 

G^ge  read  to  hali-tentha  once  daily.    Dafly  diechaige  aecertained  by  i4>plyiiig 

ratiDg  table  to  mean  dafly  gage  heigbt.    Beoorda  lur. 


Diadkarge  mtaturtmaUi 


ijf  MacUaM  River  at  WhiimqfwiXUy 
S€pL  30, 1917. 


by- 


liSSt. 


Dto- 


Feb.  It 


B.W.jOoonw. 
F.  K.  Pressey.., 


7.02 
7.00 


8€e.-ft 

J,™ 
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Datfy  S»tharg€y  m  Meoond-fut,  of  MaekioM  Rif>er  at  WkUneyvQle,  Maine,  for  the  year 

ending  Sept,  SO,  1917. 


Vmj. 


1.. 

%.. 

4.. 

5.. 

«.. 
7.. 
8.. 
9.. 
10.. 

II.. 
12.. 
U.. 
H.. 
U.. 

W.. 
17.. 
W.. 
19.. 
30.. 

21., 

n.. 

23.. 
2«. 
2S.. 


25.. 
27,. 

».. 
29.. 
».. 
Jl., 


Oct. 

Not. 

Dee. 

Ima. 

Feb. 

Mar. 

Apr. 

MV. 

June. 

July. 

Aug. 

Sept. 

41) 

644 

800 

1,380 

860 

860 

3,780 

2,210 

2,960 

1,5« 

711 

800 

412 

617 

1,780 

1,340 

860 

800 

2^960 

2^390 

2^960 

I'SS 

740 

800 

464 

464 

1,640 

1,100 

860 

740 

2,480 

2,570 

2,860 

1.380 

740 

770 

464 

464 

l^SOO 

i;040 

860 

626 

2,750 

?750 

?7S0 

1,100 

740 

740 

464 

464 

1,710 

1,100 

860 

636 

8,360 

2,570 

2,570 

980 

682 

683 

412 

412 

1,040 

1,880 

860 

626 

4,060 

2,210 

2,480 

860 

636 

636 

412 

862 

i,m 

1^640 

920 

626 

41800 

hm 

?130 

682 

571 

671 

412 

814 

1,100 

UbtO 

930 

6S2 

6,030 

1,700 

1,860 

626 

617 

571 

412 

267 

981 

1,460 

682 

740 

4,580 

1,780 

1,620 

571 

464 

636 

412 

267 

860 

1,460 

682 

800 

8,350 

2,210 

1,800 

517 

517 

664 

412 

267 

800 

1,400 

682 

740 

2,960 

2,750 

2,300 

517 

3.310 

683 

464 

267 

682 

1640 

682 

711 

2,660 

8,350 

4,800 

682 

3.080 

683 

464 

267 

626 

1,640 

626 

682 

2,660 

2,960 

6,450 

860 

1.630 

617 

517 

244 

617 

1,640 

626 

682 

2,750 

2.480 

4,910 

920 

1.1M0 

.    ^ 

617 

221 

626 

8,150 

571 

626 

2,860 

2,210 

4,280 

980 

1,040 

413 

517 

221 

740 

3,060 

644 

626 

2,960 

1,860 

2,780 

980 

800 

963 

617 

221 

800 

2,960 

644 

628 

3,060 

1,540 

3,750 

920 

636 

863 

517 

221 

800 

2,480 

644 

626 

3,150 

1,170 

6,780 

860 

517 

888 

620 

221 

800 

2,210 

544 

626 

3,350 

1,310 

6,670 

740 

636 

814 

1,100 

221 

740 

1,700 

517 

626 

8,450 

i;240 

5,130 

682 

860 

300 

1,800 

221 

682 

1,620 

517 

626 

3,560 

1,240 

4,250 

682 

930 

367 

1,460 

221 

620 

1,640 

517 

626 

3.550 

1.240 

3,060 

682 

i*Sfi 

367 

626 

221 

1,460 

1,460 

517 

626 

8,550 

1,310 

2,750 

682 

980 

814 

671 

1,040 

2,760 

1.380 

517 

740 

3,450 

1,460 

2,570 

654 

860 

814 

671 

1,880 

2;480 

1,310 

517 

920 

8,360 

1,630 

2,480 

626 

800 

838 

671 

1,880 

1,940 

1,310 

617 

1,700 

8,060 

1,780 

2,480 

626 

800 

963 

620 

800 

1.700 

1,310 

800 

1,940 

2,680 

1,880 

1,940 

626 

860 

387 

626 

740 

1.620 

1,240 

860 

2,570 

2,480 

1,940 

1,620 

626 

930 

413 

626 

682 

1,620 

1.100 

8,750 

^390 

2,090 

1,620 

682 

800 

413 

671 

682 

1.620 

980 

?150 

2,210 

2,210 

1,540 

682 

740 

413 

sn 

1,640 

860 

4,580 

2,850 

682 

740 

NoTC.— Stagfrdischarge  refaitioii  affected  by  ice  from  Jan.  30  to  Mar.  31;  diacfaarse  eatlmated  fram  gage 
Migms,  1  diacliaige  measnreiiieiit,  obaenrer^  notes,  and  weather  reoocds. 

Manthljf  dimhxrge  of  Machia$  River  at  WhitneyvUU,  Maine,  for  the  year  ending  Sept,  30, 

1917, 

[Drainage  area,  465  square  miles.] 


Discharge  in  secaod-fset. 

Rmhoff 

(depth  io 

inches  oo 

drahiaga 

area). 

Mooth. 

If  ftYJin^itn  - 

Sunimom. 

Mean. 

Per 
square 
mOe. 

Oclobw 

1,860 
1,860 
2,750 
3,150 

920 
4,580 
5,020 
8,350 
6,780 
1,540 
2.210 

800 

412 
221 
517 

860 

517 

626 

2,210 

1,170 

1,540 

517 

464 

267 

600 

476 

1.220 

1,580 

679 

1,160 

3,240 

2,020 

8,210 

812 

884 

492 

1.39 
1.03 
163 
8.40 
1.46 
3.49 
6.97 
4.34 
6.90 
1.75 
1.90 
1.06 

1.40 

Norember ',..'. '.....'.'.'... 

1.14 

December 

8.08 

Jaraary 

8.93 

frbroiy..      . 

1.58 

Mareh..:./ 

3.87 

April 

7.78 

May...  

6.00 

'«ine....::t 

7.70 

July...... 

3.08 

August '.'.'.v. 

3.19 

8i?Umbe^;;v;;;::::::::::::::::::::::::::::: 

1.18 

The  year 

6,780 

221 

1,360 

3.93 

89.83 

» 
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Z>mbf  dMwrge^  in  Meetmd-feei.  of  Wnt  Brandt  of  Union  River  at  Anikem^  Maine,  for 
the  year  ending  Sept.  SO,  1917, 


D«7. 


Oct. 

Nov. 

Dec. 

Jan. 

Fab. 

ICar. 

Apr. 

May. 

Jana. 

Julj. 

Aug. 

83 
72 
72 
«3 
55 

55 
55 
55 
72 

68 

55 
55 
55 
72 
72 

«3 
65 
55 
190 
347 

347 
325 
284 
M 
236 

2m 

190 
173 
140 
125 
125 

125 
103 
110 
110 
110 

103 
90 
83 
83 
83 

83 

78 
78 
72 
08 

68 
68 
68 
68 
68 

68 
78 
72 
78 
S25 

438 
347 
245 
226 
245 

392 
580 
532 
532 
605 

630 
605 
566 
566 

532 

461 
461 
438 
392 
380 

358 
347 
336 
314 
304 

304 
347 
532 
532 
461 

415 
302 
347 
325 
2H4 
284 

140 
140 
140 
156 
173 

100 
190 
182 
173 
173 

173 
103 
110 
245 
360 

325 
284 
264 
245 
226 

206 

199 
190 
190 
190 

182 
173 
190 
208 
199 
190 

190 
182 
173 
173 
173 

140 
110 
110 
110 
110 

103 
96 
96 
96 

103 

110 
110 
103 
96 
96 

96 
90 
90 
83 
110 

132 
156 
140 

125 
132 
140 
132 
125 

118 
110 
118 
125 
140 

140 
125 
125 
125 
132 

132 
140 
156 
173 
164 

156 
182 
199 
226 

347 

580 
710 
830 
930 
1,000 
1,070 

1,230 
1,370 
1,560 
1,720 
066 

1,370 
1,880 
1,800 
1,640 
1,520 

1,440 
1,330 
1,250 
1.220 
1,220 

1,220 
1,180 
1.180 
1,250 
1,330 

1,370 
1,560 
1,520 
1,480 
1,440 

1,400 
1,250 
1,150 
1,040 
930 



798 
768 
738 
738 
682 

682 
682 
630 
566 

738 

896 
896 
880 
798 
796 

738 
656 
580 
484 
461 

438 

415 
415 
415 
392 

360 
347 
325 
347 
438 
461 

438 
415 
893 
392 
870 

370 
870 
870 
847 
369 

605 
930 
1,000 
930 
862 

830 

966 

1,800 

1,370 

1.250 

1,180 

1,040 

862 

798 

682 

580 
484 

438 
415 
438 

438 
892 
802 
347 
347 

254 
217 
190 
173 
156 

156 
190 
199 
190 
173 

173 
148 
140 
125 
118 

110 
103 
110 
118 
110 

96 
96 
96 
96 
804 
236 

208 
804 
254 
226 
226 

190 
156 
118 
110 
284 

369 
804 
804 
190 
110 

63 
66 
63 
83 

90 

110 
96 
83 

96 
118 

103 
83 
72 
73 
90 
90 

Sapt. 


1 

2 
3 
4. 
5 

6. 
7. 
8 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

1ft. 
17. 
18. 
19. 
20. 

21. 
23 
». 
24. 
2S. 

20. 
27. 

38. 
30. 
80. 
81. 


83 
83 
83 
133 
245 

140 
73 
63 
55 
63 

63 
63 
73 
63 
63 

63 
63 
63 
63 

68 

73 
73 
63 
68 
63 

73 
50 
56 
56 
56 


NoTS.— Staca-diadiarsa  relation  affected  by  ice  Dec.  15  to  Apr.  3;  discharge  ascertained  from  rage 

.._._.-  . —  :«.__.. j^^^  observer's  notes,  and  weather  records;  affected  by  log  Jams  Apr. 

,  ^       „_ by  comparisoo  ' 

wban  gaga  was  removed  for  repairs  to  bridge. 


ts,  twodischarge  measurements,  observer's  notes,  and  weather  records;  aiffected  by  log  Jams  Apr. 
»,  and  discharge  determined  by  comparison  with  near-by  streams.    Discharge  estimated  June  5-7 


Monthly  diidutrge  of  West  Branch  of  Union  River  at  Amherst,  Maine,  for  the  year  ending 

Sept.  SO,  1917. 

(Drainage  area,  140  square  miles.) 


October 

November 

December 

January 

February 

March 

4S^:::::::::: 

June 

July 

August 

September 

The  year 


DJacfaaxge  in  second-feet. 


347 

438 

630 

360 

100 

1,070 

1,880 

896 

1,800 

438 

360 

345 


1,880 


55 
68 
284 
103 
83 
110 
930 
325 
347 
96 
56 
55 


55 


Mean. 


126 
128 
437 
197 
121 
287 
1,360 
507 
710 
193 
152 
76.4 


866 


Per 
square 
mUe. 


0.900 
.914 
3.12 
1.41 
.164 
X05 
9.71 
4.26 
5.07 
1.38 
1.00 
.546 


2.61 


Rmhoff 

mcnesoo 
drainage 
area). 


1.04 

1.03 

8.60 

1.63 

.90 

3.36 

10.83 

4.91 

5.66 

1.50 

1.36 

.61 


86.41 
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SUKFACE  WAXES  SUPPLY,  1917,  PART  L 


'  KIVXK  AT  HIIXZVOGBZT. 

I>>CATi03r.— -At  Qoalddb  Lftke  dayn  and  MIIliiMdket  1^ 
at  Miffinockei,  Penobacoi  Coonty. 

Deadtagb  amma^ — 1,880  ffjiiaie  milea. 

RaooBDe  atailabub. — Janoarj  11, 1901,  to  September  30, 1917. 

GAGBs.--Water-flCage  recorder  at  QoakidblAte  dam  and  gagea  in  Ibrebay  and  taifamoe 
atmilL 

CHAimL  AXD  oovTBOL. — Oeat  of  coocreCe  dam. 

DmcHABOK. — Flov  computed  hy  cooBdering  the  fiov  over  the  dam,  the  flow  throqgli 
the  wheeia,  and  the  water  naed  through  the  log  ahticea  and  filters.  Tie  wheeb 
were  rated  at  Hdyt^e,  Mat,  before  being  placed  in  poaitum  and  w^re  tested 
later  by  nonMroaa  tnbe-Aoat  and  cmrent-meier  meaflorements.  When  the  flow 
of  the  liver  la  leas  than  2,500  second-leet,  all  the  water  generally  flows  throq^ 
the  wheels  of  the  mill. 

IcK.— Detennination  of  disdiaige  not  aerjoosiy  affected  by  ice;  Feigiiaon  Pon<i,  jost 
above  entrsnce  to  canal,  etinrinatee  effect  from  andbor  ice. 

RaocLATioK. — Dams  at  outlets  of  North  Twin  and  Chesnncook  lakes  store  water  on  a 
sorfsce  of  about  65  aqnare  ndles^  with  a  o^iacity  of  aboat  32  billion  cubic  feet 
Except  during  the  time  (asaaUy  in  August)  when  excess  water  has  to  be  supplied 
lor  log  driving  on  the  river  below  lOlHnocket  and  for  a  diort  time  daring  the 
firing  freshet,  run-off  is  regulated  by  storage.    Records  corrected  for  storage. 

CooTBRATiON. — Records  furnished  by  oigineera  of  Great  Northern  Paper  Co. 


MantU^  ditd^arge  of  Wetl  Brands  cf  Penobteoi  Ri9er  at  MiOmodtet^  Mame^/cr  At  year 

eifOmg  Sept.  SO,  1917, 

[I>ntiMeB  arw,  1,880  sqave  mOeB.) 


I>lKlMfE0liiteeaod4e0t.  ' 

'  CocraeC«d 

I     nm-off 
CocneCedforstonfB.   r  (depUiiii 

_^__^_ 1  in^csoo 

; ;  dnIiMCi 


Otmnned 


WMoare 

miU 


Oct^bgr 

Novvoibflr 

Deeember. 

JaoQvy 

Febravy 

March 

^:::::::-: 

June 

July 

Aownst 

SepCcmlMr 


1,380 
3»S0 

3»ao 

3»960 
7,660 
U,800 
4,7» 
S,060 
3»810 


4.ro 


1,790 

s»fiao 

1,080 
8S 

1,040 

7,»0 
10,800 
U,300 

4,  so 

s,no 
a.aoo 


4,no 


0.969 

l.tt 

.988 

LOB 

1.80 

lis 

.881 

l.<B 

.440 

.46 

.871 

1.00 

3.86 

4.S1 

ft.  64 

6.S9 

7.04 

7.86 

1.S 

XSB 

3.  IS 

3.61 

1.21 

1.S 

1.43 


31.01 
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WJBT  BBAHOK  OF  PEVOB8COT  KIVSK  VKAS  MEDWAT,  HAIBX. 

Location.— Just  above  Nichatou  Rapids,  half  a  mile  above  mouth  of  East  Branch 
of  Penobscot  Biver  and  town  of  Medway,  Penobscot  County,  and  2  miles  below 
East  Millinocket. 

Drain  AG  B  area. — ^2,100  square  miles. 

RscoRDS  AVAiiABLE.—February  20, 1916,  to  September  30,  1917. 

Gage. — Chain  gage  on  left  bank  used  February  20  to  August  4, 1916;  read  by  A.  T. 
Read;  Gurley  7-day  water-stage  recorder  on  left  bank  used  since  August  4, 1916. 

DiBCHAROB  MSA8URKMSNT8. — Made  from  cable. 

Channel,  and  control. — ^Bed  fairly  smooth  at  measuring  section;  covered  with  rocks 
and  boulders  above  and  below  gage.  Channel  divides  a  few  hundred  feet  below 
gage,  but  practically  entire  flow  passes  to  left  of  Nichatou  Rapids;  shifts 
occasionally. 

ExTRKMES  OF  DISCHARGE. — Maximum  stage  for  period  of  records,  from  water-stage 
recorder,  9.88  feet  at  1  p.  m.,  June  16,  1917  (discharge,  from  extension  of  rating 
curve,  about  20,000  second-feet) ;  minimum  stage  recorded,  1.45  feet  at  9.45  a.  m., 
January  7,  1917  (dlBchaige,  585  second-feet). 

Ice. — Ice  forms  along  banks  but  main  channel  remains  open;  stage-discharge  rela- 
tion not  seriously  affected. 

Regulation. — ^Flow  at  ordinary  stages  completely  regulated  by  dams  and  stoiage 
reaervoirs  above  station. 

AccuRACT. — Stage-dischaige  relation  changed  occasionally  during  high  water  when 
debris  was  removed  from  right  side  on  control.  Rating  curve  used  February 
20,  1916,  to  June  20, 1917,  fairly  well  defined  below  7,000  second-feet;  curve  used 
June  21  to  September  30,  1917,  fairly  well  defined  between  2,000  and  7,000 
second-feet.  Chain  gage  read  to  tenths  once  daily  to  August  4, 1916;  water-stage 
recorder  used  since  that  date.  Daily  discharge  ascertained  by  appljdng  daily 
gage  hei^t  to  rating  table  until  August  4, 1916;  August  5  to  December  23, 1916, 
May  15-19, 1917,  and  June  12>28, 1917,  by  applying  to  rating  table  the  mean  of  12 
bihourly  gage  heights,  and  for  rest  of  year  by  discharge  integrator.    Records  fair. 

Cooperation. — Several  discharge  measurements  made  by  T.  W.  Clark,  hydraulic 
engineer,  Oldtown,  Maine. 

Discharge  Tneasuremtnts  of  West  Branch  of  Penobscot  River  near  Medway^  Maine,  during 
the  year  ending  Sept.  SO,  1917, 


D»te. 

Made  by— 

h^t. 

DI». 
charge. 

1    I>ate. 

Made  by- 

h^giit.  change. 

Oct.   U 

E.  W.  Connenf 

Feet. 
3.26 
2.24 
2.60 
1.55 

See.^ 

2,170 

1,160 

1,420 

630 

Jan.     7 

June    8 

30 

E.  W.  Gonncrs 

FeeL 

04.22 

5.21 

5.22 

3,280 
5,660 
5,960 

15 

do. 

T.  W.Chrk. 

F.  E.  Pressey     

Nov.  11 

H.  A.  T^ancaster 

Jan.     7 

F.  W,  Qvmwn. 

•  Stag^disobnge  lelatkn  afEected  by  ioe. 
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SURFACE  WATER  SUPPLY,  1917,  PART  I. 


Daily  ditdiarge,  in  »econd-/eel,  of  Wett  Brandt  of  PenobMcot  River  near  Medway,  Maine, 
for  the  years  ending  Sept,  SO,  1916  and  1917. 


Day. 


Apr. 


May. 


June. 


July. 


Aag. 


Sept 


1916. 


1.. 

r. 
1.. 

4.. 
6.. 


0... 
7... 
8.. 
9.. 

la. 


11.., 

12... 
13... 
14... 
15.. 

16... 
17... 
W.. 
19.. 

ao.. 

31.. 
22.. 
23.. 
24.. 
25.. 


26.. 
27.. 
28.. 
29.. 
80.. 
31.. 


2,«ao 

2,090 
2,680 
2,360 
2,000 

2,490 
2,490 
^,780 
2,630 
2,780 

2,780 
1,800 
2,780 
2,780 
2,780 

2,600 
2,490 
2,630 
2,000 
2,780 

2,490 
2,780 
2,630 
2,780 
2,780 


3,610 
2,030 
3,250 
3,610 
4,000 


3,810 
2,990 
8,090 
2,490 
2,490 

4,oao 
4,oao 

4,240 
4,020 
3,810 

4,oao 

4,020 
3,810 
3,810 
4,240 

2,630 
4,0» 
4,470 
4,470 
4,240 

4,240 
4,470 
2,780 
3,810 
3,610 

3,610 
3,610 
3,610 
3,610 
2,990 


3,810 
3,610 
3,810 
4,000 
3,610 

3,810 
2,110 

4,aao 

3,810 
3,810 

3,810 
3,420 
4,340 
1,700 
3,090 

2,990 
3,090 
8,090 
3,090 
3,260 

2,630 
3,420 
4,020 
4,020 
4,020 

3,810 
3,810 
1,800 
2,990 
2,230 
3,610 


3,250 
3,420 
3,250 
2,780 
3,610 

3,280 
4,240 
3,250 
3,420 
3,250 

1,500 
3,610 
8,810 
8,610 
8,250 

3,250 
8,250 
2,360 
3,810 
4,030 

5,470 
4,000 
4,000 
3,350 
3,110 

3,350 
3,090 
3,990 
3,930 
3,000 


3,420 
1,800 
2,780 
2,990 
4,950 

4,700 
3,610 
4,030 
3,430 
3,000 

3,430 
3,«N) 
4,240 
4.240 
4,240 

3,810 
4,030 
4,240 
8,090 
8,250 

3,350 
2,030 
3,990 
3,990 
3,430 

3,430 
3,430 
3,350 
3,430 
3,430 
3,350 


3,350 
3,360 
8,000 
3,430 
3,170 

3,800 
3,800 
3,810 
5,340 

5,080 

4,700 
4,340 
3,610 
4,020 

4,340 
4,840 
4,340 
3,610 
3,170 

3,700 
2,990 
3,990 
3,000 
8,170 

3,010 
3,680 
3,990 
3,990 
3,010 
3,010 


3,no 

3,010 
3,W 

«.« 

xm 

8,010 

3^  6a 

3,630 
3,00 
X^ 

xno 

3,439 

Is 

3,500 
3,500 
3,560 
3,360 
XOD 

3,560 

X^ 
3.300 
3,360 
3,359 


Day. 


Oct. 


Nov. 


Dec. 


Jon. 


Feb. 


Apr. 


May. 


June. 


Joly. 


Aug, 


Sapt 


1916-17. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

36 

27 

38 

39 

30 

31 


3,230 
2,230 
2,300 
2,300 
2,300 

2,230 
2,230 
2,110 
2,230 
2,060 

2,170 
2,170 
2,170 
2,300 
2,000 

2,060 
2,300 
2,300 
2,300 
2,360 

2,420 
2,420 
2,420 
2,490 
2,360 

2,420 
2,490 
2,300 
2,060 
2,170 
2,360 


2,300 
2,420 
2,420 
2,630 
2,170 

2,300 
2,420 
2,700 
2,860 
2,860 

2,780 
2,300 
2,560 
2,860 
2,780 
2,860 
2,030 
2,780 
2,490 
2,700 

3,010 
2,930 
2,420 
2,560 
2,420 

2,060 
2,300 
2,400 
2,560 
2,780 


3,340 
3,810 
2,560 
3,000 
2,030 

2,030 
2,930 
3,000 
3,010 
2,630 

3,000 
2,930 
3,090 
2,930 
2,030 

2,560 
2,560 
2,980 
3,010 
2,030 

2,030 
2,930 
3,000 
2,850 
2,800 

2,800 
2,900 
2,950 
3,100 
3,250 
3,100 


3,050 
2.950 
3,050 
3,000 
2,950 

3,000 
2,850 
3,150 
3,650 
3,900 

4,250 
4,200 

3,200 
2,800 
3,100 

3,350 
3,300 
3,200 
3,250 
3,650 

3,500 
4,200 
4,200 
3,800 
3,800 

3,700 
3,350 
3,050 
3,250 
3,400 
3,250 


3,250 
3,250 
3,100 
2,650 
2,800 

2,800 
2,600 
2,600 
2,650 
2,650 

2,350 
2,500 
2,500 
2,500 
2,350 

2,350 
2,250 
1,960 
2,500 
2,660 

2,650 
2,800 
2,800 
2,800 
2,600 

2,700 
2,900 
2,800 


2,800 
2,850 
2,800 
2,500 
2,400 

2,600 
2,800 
2,800 
2,750 
2,850 

2.600 
2,800 
3,000 
3,050 
3,200 

3,100 
3,100 
2,650 
3,100 
3,100 

3,100 
3,100 
3,100 
3,050 
2,750 

2,960 
3,350 
4,000 

4,350 
4,250 
4,150 


3,500 
3,800 
4,150 
4,050 
3,850 

3,960 
4,450 
4,550 
4,400 
4,300 

4,250 
4,100 
3,650 
3,900 
3,450 

3,700 
3,800 
3,900 
3,950 
4,050 

4,300 
4,400 
4,750 
4,650 
4,350 

4,060 
3,800 
4,250 
3,150 
3,800 


3,900 
3,750 
3,900 
3,650 
3,800 

3.450 
4,000 
4,050 
4,150 
4,000 

4,400 
4,150 
4,850 
8,250 
12,600 

13,300 
13,300 
13,000 
13,000 
11,800 

11,800 
10,000 
10,600 
10,600 
9,150 

10,200 
11,000 
11,000 
9,350 
8,200 
8,300 


8.000 
7,600 
5,700 
5,150 
5,250 

6,500 
6,050 
5,700 
5,000 
3,650 

7,350 
11,800 
13,000 
12,400 
13,600 

14,300 
15,800 
18,600 
19,200 
19,800 

19,500 
18,800 
18,000 
17,200 
16,100 

15,800 
14,600 
11,200 
8,450 
6,570 


8.350 
8.350 
8,500 
8,100 
7,490 

7,270 
6,460 
4,450 
5,390 
5,200 

3,310 
3.420 
7,020 
6,280 
5,100 

4,650 
4,520 
4,360 
4,110 
4,650 

4,110 
3,560 
4,320 
4,320 
3,630 

3,000 
3,780 
3,190 
3,970 
4,080 
3,010 


5,510 
6,300 
6,360 
7,550 
7,570 

8.300 
7,060 
7,160 
7,080 
7,430 

8,300 

8,150 
8,300 
7,490 
6,510 

6,330 
5,040 
6,640 
6,630 
7,160 

6,780 
6,690 
5,890 
3.830 
3,840 

3,360 
4,450 
4,590 
3.910 
3,330 
3,680 


3.819 
3.650 

3,530 

3.900 
3,430 
3,430 
3.900 

a.» 

3,8« 
3.7W 
3.780 
3,910 

3,4» 

^S 
3.57P 

xm 

X99 
2,730 

2.on 

S,7I) 
2.78B 
X» 

3.  an 


Now.— St 
10-17, 10-94, 


Itage-discharge  relation  not  serioosly  affected  by  Ice.    DIschane  estimated  Jan.  30-30b  Feb.  1-^ 
^  Mar.  17-33  and  May  30-22^  when  water-stage  recorder  was  not  in  operation. 
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Monthfy  distharge  of  West  Braruh  of  Penobscot  River  near  Medway,  Maine,  for  the  years 
ending  Sept.  SO,  1916  and  1917. 

(Drainage  ai«a,  2,100  square  miles.] 


Montli. 


Dfaobarge  in  seoood-feet. 


Iffailmmn, 


Mean. 


Per 
square 
mile. 


Rmhoff 
(depth  io 
incnesoo 
drainage 
am). 


1916. 
ICareb 

iiSS?--:::::::::::::::::::: 

June 

July 
An- 

8eL 

1916-17. 

Oetober 

November 

Deeember 

Janoery 

February 

Mareh 

iiS?.-.::::::::::::::::::::: 

June 

July 

August 

Se^ember 

The  year 


4,020 
4,470 
4,240 
6,470 
4,960 
5,340 
3,010 


2,490 
3,010 
3,810 
4,250 
8,250 
4,350 
4,750 
13,300 
19,800 
8,500 
8,300 
3,910 


19,800 


1,800 
2,490 
1,700 
1,500 
1,800 
2,630 
2,360 


2,740 
3,700 
3,370 
3,340 
3,4C0 
3,530 
2,600 


2,000 
2,060 
2,560 
2,800 
1,960 
2,400 
3,150 
3,450 
3,550 
2,780 
2,8i0 
2,430 


2,270 
2,590 
2,970 
8,400 
2,650 
3,060 
4,040 
7,980 
11,700 
5,090 
6,130 
2,850 


1,960 


4,570 


1.30 
1.76 
1.60 
1.59 
1.65 
1.68 
1.24 


1.06 
1.23 
1.41 
1.62 
1.26 
1.46 
1.92 
3.80 
5.57 
2.42 
2.92 
1.36 


2.18 


1.50 
1.96 
1.84 
1.77 
1.90 
1.94 
1.38 


1.24 
1.37 
1.68 
1.87 
1.81 
1.68 
2.14 
4.38 
6.21 
2.79 
8.37 
1.52 


29.51 


PZH0B8C0T  BIVZB  AT  WB8T  BVllELD,  KAXVX. 

Location.— At  steel  highway  bridge  1,000  feet  below  mouth  of  Piflcataquis  River 
and  3  miles  west  of  Enfield  railroad  station,  Penobscot  County. 

Drainaoe  area. — 6,600  square  miles. 

Rboords  availablb. — January  1,  1902,  to  September  30,  1917. 

€l40B8. — Friez  water-stage  recorder  on  left  bank,  downstream  side  on  left  bridge 
abutment,  used  since  December  11,  1912;  standard  chain  gage  on  upstream  side 
of  bridge,  used  prior  to  that  date;  gages  set  to  same  datum. 

DiBGHABOB  MEASURBMBNTS. — ^Mado  from  bridge. 

Cbannbl  and  control. — Channel  at  gage  broken  by  four  bridge  piers;  straight  above 
and  below  the  gage.  Banks  high  and  rocky  and  not  subject  to  overflow.  Control 
la  at  Paasadumkeag  Bips,  about  5  miles  below  the  gage;  a  wing  dam  at  this  point 
la  overflowed  at  about  gage  height  5.5  feet. 

IcB. — Stage-discharge  relation  usually  affected  by  ice  from  December  to  April;  dis- 
charge ascertained  by  comparison  with  records  at  Sunkhaze  Rips  collected  by 
Thomas  W.  Clark. 

ExTRXMBS  OF  DI8CHAROB. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
17.7  feet  at  4  to  8  a.  m.  June  19  (discharge,  from  extension  of  rating  curve,  about 
87,900  second-feet);  minimum  stage  during  year,  from  water-stage  recorder,  1.98 
feet  at  11  a.  m.  October  8  (discharge,  3,190  second-feet). 

Regulation. — Flow  since  1900  largely  controlled  by  storage,  principally  in  the  lakes 

tributary  to  the  West  Branch.  Results  not  corrected  for  storage. 
A.ccuRACY.^5tage-discharge  relation  practically  permanent  except  as  affected  by  ice 
and  occasionally  by  logs.  Rating  curve  well  defined.  Operation  of  water-stage 
recorder  satisfactory  throughout  the  year.  Daily  discharge  ordinarily  ascertained 
by  applying  rating  table  to  average  of  24  hourly  gage  heights;  at  times  of  serious 
fluctuation  in  stage  the  daily  discharge  is  ascertained  by  using  the  average  dis- 
charge of  12  two-hour  periods.    Records  good. 
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PBKOBSOOT  RIVER  BASIN. 

Manihiif  dutkarge  of  Pmohfcai  River  at  Weti  EnJIM,  Mame^J&rtke  fear 

30,  1917, 

ri>raliiace  areft,  MOO  square  rnOes.] 


23 

Sept, 


OctcJbcr.... 

Norv<Bniber. . 


Diodivge  faiMOond-iMt, 


Fet^mary.. 

ICareli 

fS5^::::: 

June 

July. 


13,000 
8,400 
34,700 
13,800 
7,300 
27,900 
56,000 
35,100 
80,400 
22,500 
19,700 
10,000 


Tbe3re«r. 


86,400 


Mfaitimint. 


3,730 
4,300 
7,170 
6,530 
5,070 
4,060 
S,700 
21,800 
15,400 
9,570 
0,570 
4,730 


6,330 
5,820 
14,300 
0,190 
6,000 
7,780 
36,700 
27,200 
38,700 
14,200 
14,100 
6,480 


3,730  !      15,000 


Per 
square 


aOBO 
.882 

X17 

i.ao 

.914 
LIS 
5.56 
4.12 
6.86 
2.15 
2.14 


r36 


iDcnesoo 


LIO 
.98 
XSO 
1.60 
.96 
1.36 
6.30 
4.75 
6.54 
2.48 
2.47 
1.10 


3X01 


XA8T  BBAVCH  OF  PXVOBSOOT  RIVXR  AT  OSnrDSTOHX,  HAIHX. 

Ix>CATioir.— At  BaDgbr  &  Aroostook  Railroad  bridge  half  a  mile  south  of  raifaroad 
station  at  Grindstone,  Penobscot  County,  one-ei^th  mile  above  Grindstone 
Falls,  and  about  8  miles  above  confluence  with  West  Branch  at  Medway. 

DsAiKAOB  ABXA. — ^1,100  squaie  miks;  includes  270  square  miles  of  Chamberlain 
Lake  drainage  basin. 

RscoRDs  AVAiLABLB.— October  23, 1902,  to  September  30, 1917. 

Gaob.— Chain  attached  to  railroad  bridge;  read  by  R.  D.  Porter. 

DsBCHAROB  MBA8UREM xMTB.^Made  from  railroad  bridge. 

Channel  and  contbol. — Practically  permanent;  stream  confined  by  abutments  of 
bridge  and  broken  by  one  pier  at  ordinary  stages;  velocity  of  current  medium  at 
moderate  and  hig^  stages  but  sluggiah  at  low  water. 

ExTBBMBS  OF  DMCHARQB.— Maxjmum  Stage  recorded  during  year,  12.6  feet  at  4.20 
p.  m.  June  19  (dischaige,  17,000  second-feet) ;  minimum  stage  recorded  during  year, 
4.1  feet  October  11  to  13  (discharge,  210  second-feet). 

IcB. — Ice  forms  to  a  considerable  thickness  at  the  gage  and  down  to  the  head  of  Grind- 
stone Falls,  and  although  the  fedls  usually  remain  open  during  the  greater  part 
of  the  winter,  the  stage-discharge  relation  is  somewhat  affected. 

Rboulatxon. — Several  dams  maintained  at  outlets  of  a  number  of  lakes  and  ponds 
near  source  of  river  are  regulated  for  log  driving;  during  the  summer  and  fall  gates 
are  generally  left  open.  The  basin  of  the  East  Branch  since  about  1840  includes 
about  270  square  miles  of  territory  tributary  to  Chamb^ain  Lake  that  formerly 
drained  into  the  8t.  John  River  iMiain,  the  diversion  being  made  through  what  is 
known  as  the  Telos  canal.    Results  not  corrected  for  storage  and  diversions. 

AocuRACT.— Stage^iischarge  relation  occasionally  affected  by  backwater  from  logs 
jams  at  station  and  at  Grindstone  Falls  immediately  below,  and  by  ice  during 
winter.  Rating  curve  well  defined  below  9,000  second-feet.  Gage  read  to  tenths 
twice  daily  except  during  the  winter  when  it  was  read  three  times  a  week.  Daily 
dischaige  ascertained  by  applying  rating  table  to  mean  daily  gage  hei^bi.  Record 
good,  except  for  winter  months  for  which  they  are  fair. 
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SUEFATE,  WATEX  STFTLT,  IfH,  PAKT  I- 


hy».W,r—ii| 


.^ 


Pfo. 


7 ~ I       •0.45 

1 •0.10 


7n 


DmbgSMdmt^^ 


i9aomifett,cfEmtt 


SipC  SO^  1917 


Riwo^  ml  GrimdUtme^  Mamt, 


D^. 

Oct. 

^.     V^      3^\ 

FcfeL 

MK.  ;  Apr.     lf«]r.    J— fc 

Jidy. 

Aoc. 

SiVt. 

1 
1. ; 

sm 
sa 

406 
506 
510 

435 

3« 
>» 
MO 

2K 

225 

210 
210 
33H 
340 

630 
533 
455 
453 

1.1» 

2.200 

1.*10 
.  1,33) 

»30 

'      750 

'      63) 

.      «3) 
63) 
630 

sm     5.770     2.00* 
5riU     5.L»     l.*J»: 
yt}     3. 7»     1-  7«  1 
3ril)     2.>iJU     1,5J0| 
<a»    2,6a»    1.330 

««     2,00     1.13D. 
«li^     2. 9«     1  >0  1 
630     2--W     1  1)20 
620     2-^3)         rO 
680     2,«J»         »75 

C»     1.980         530  ' 

63)      1.  J>0         O)  ' 
5W5  '  l.1>«>     113^1 
40&  •  K<ii30     t.iad, 

405     !,»>     1.4S0, 
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7,S»  «4A0O 

12    

iS 

13 

9B 

14.   

s 

15 

a^ 

14     

13.100 
IA70O 

15,900 

11.880 

3.100 

iS 

4.490 

4,690 

•890 

17 

750 

1« 

ISO 

If 

JQ          

880 

Jl 

880 

JJ. 

,      ^2  1  l-3>0 

I      »)|1.>10 

•  406  '2-2» 

455  -  2,«b0 

1  25i> 
1.1» 
I.ID 
1,130 

9.010  «4jmo 

on 

jS 

7.580 

•  888 

31 

6N)   li  ..W)     3.770  «6J» 
790  ;  sTTO    5,590  .  4,910 

1              ■              1 
930  ,  7.3S0    5.550    4.480 

0» 

<K     

<HC      

5»a)  '  2.9S0 

l,otto 

»3' 

») 

O) 

80 

27 

1.330 

3^'»0 
4.280 
3.51> 
3,330 

7.130  «5,5fiO,  3,140 
7.130     5,3»    2.030 

•  6.7»    4.9MI  1,810 
6.430  14,480     2.280 

'4;480   

mL 

•  631 

•  6s) 

2. '530 
2.») 
2.L» 

0» 

«A             

588 

3Q 

•  508 

Jl 

2,13)         790 

1 

NOT«.- 


•  Diadttrse  estinmted  on  account  of  no  ga^e  beielit. 

^  rriaticn  affwrt^d  br  ice  Xor.  16-22,  and  Dec.  9  to  Apr.  17:  dfacfaaife 

three  dMctoaqpBfeaaurwurmsobaenrer^saottt^aadwiatbfgfccBHia, 
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McnAfy  diaekarge  of  Eatt  Brw/uk  of  Penobteoi  River  at  Qrmdtlone,  Maine,  for  the  year 

efAmg  Sept.  SO,  1917. 

[DrmiDa«B  are*,  1,100  sqnaro  mflet.) 


October 

November. . 
December. . 

January 

February.., 
Mareh 

Jane 

July 

August 

September.. 


Dfacfaarge  in  aeoood-feet. 


3,») 

750 

6,770 

2,iao 

700 
4,200 

10,000 
0,600 

16,700 
5,330 
3,320 
1,060 


Mhiimum. 


no 


700 

505 

505 

2,700 

4,200 

1,810 

2,450 

1,660 

560 


650 
638 

2,310 

1,230 

638 

074 

5,620 

5,540 

6,200 

4,020 

2,000 

040 


The  year.. 


16,700  1 


210 


2,580 


I 


Per 
square 


0.501 
.480 
2.10 
1.13 
.580 
.885 
5.11 
6.0ft 
6.73 
3.65 
1.00 
.868 


2.35 


S5 
mcneaoo 

drainage 

area). 


0.68 

.55 

3.43 

1.20 

.60 

1.03 

6.70 

6.81 

6.38 

4.21 

2.10 

.06 


81.81 


■ATTAWAHXSAO  BlVnt  AT  MATTAW. 


O. 


Ix>CATioN. — ^At  liaine  Central  Raflroad  bridge  at  village  of  Mattawamkeag,  Penobscot 
County,  half  a  mile  above  mouth  of  river. 

Drainage  area. — 1,500  square  miles. 

Kbcords  available.— August  26,  1902,  to  September  30,  1917. 

Gage. — Chain  fastened  to  railroad  bridge;  read  by  W.  T.  Mincher. 

DiscHAROB  MEASURKMKMTS. — Made  from  the  bridge;  low-water  measurements  made 
by  wading  at  a  point  about  a  mile  above  station. 

Chankel  and  oontbol. — Practically  permanent;  diannel  at  bridge  broken  by  two 
piers. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  13.3  feet  at  7  a.  m. 
and  5  p.  m.  June  20  (discharge,  23,300  second-feet);  minimum  stage  recorded, 
3.6  feet  several  times  in  October  (discharge,  390  second-feet). 

Ice. — Stage-discharge  relation  usually  affected  by  ice  for  several  months  each  winter. 

Rboulation. — Dams  are  maintained  at  outlets  of  several  large  lakes  and  ponds, 
but  the  stored  water  is  used  only  for  log  driving. 

Accuracy. — Stage-discharge  relation  occasionally  affected  by  backwater  from  log 
jams  and,  during  winter,  by  ice.  Rating  curve  fairly  well  defined  between  500 
and  15,000  second-feet.  Gage  read  to  tenths  twice  d^y  except  from  December 
13  to  April  7,  when  it  was  read  twice  a  week .  Daily  discharge  ascertained  by  apply- 
ing mean  dsdly  gage  height  to  rating  table.  Open- water  records  good ;  winter  rec- 
ords fair. 

Cooperation. — Several  discharge  measurements  furnished  by  T.  W.  Clark,  hydraulic 
engineer,  Oldtown,  Maine. 

Records  for  1916,  revised  by  means  of  data  obtained  in  1917,  are  republished  here- 
^th  and  supersede  those  published  in  Water-Supply  Paper  431. 

IHecharge  meaturemenU  of  Mattawamkeag  River  at  Mattawamkeag,  Maine,  during  the 
year  ending  Sept.  SO,  1917, 


D»te. 

lUdaby— 

b^t. 

Dis- 
charge. 

Date. 

MadA  by- 

b^Snt. 

Db- 
dutfge. 

Oct.   12 

T.W.Clark 

Feet, 
3.01 
5.18 

«0.46 

a  7.85 

1,750 
1,030 
1,370 

Mar.  10 

30 

Apr.  10 

Aug.  26 

H.A.Lancaster 

do 

Fett. 

«7.10 

alO.46 

0.84 

4.06 

^"•f,« 

Nw.20 

do 

E.  W.CoODers 

5,110 

Jao.    0 

F.  E.  Preasey 

13,800 

F*b.    7 

do 

H.  A.  Lancaster 

1,470 

B  8tac»4laohtrge  relatkn  aflteted  by  ice. 
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SU17ACE  WATES  SUPPLY,  IMT,  PAKT  I. 


r  8€fC  J0,  29i€  i 


D»F- 


'JcL     Xav      Dme,  .  J«l      F«b.      Ifar.     Afr 


2-. 

3-. 
4-. 


A- 


I,  CO 

7« 


11-- 
14-. 


IT.. 


a  . 


r. 

31-. 


»i«-n. 


1-. 

4.- 


:no 

T  *} 
LI* 

l:« 


443 


LVii> 
Li«) 
Ll«)  > 

LOW 
9^ 
«0 

iiw 
wo 

IN) 

IN) 
♦*) 

LC? 

LTTO 

LJiV 

Lr-i 

!.*« 
LI* 

L*:- 
I  •;; 


L  •-*' 

L.a* 


LL- 
U  - 
14-- 


i:  .- 


300 


+43 


LX»^ 

LLV 

1  :v 

l:jo 

Lj^i) 


M r>so 

fc* :v4.v 

» i  4.V 

H XwO 

*k x,>« 

Kk XtD 

t: i.^^ 

»i   t  >^* 

»    LSLV 

*» L4V 

M L:^^ 


IMij  C149 

2.  tro  I  4.  l« 

1 1»  •  4.  !4i) 
2.  Ml  <.»!» 
XS»     4^M» 


4.«i 


111) 
LJH) 
L*« 
LTji 

LHO 

L"l) 

L*:-) 

L*«) 

!.;•» 

X'j*: 
r^) 

XtM» 

xrT> 
i  ;* 

XJUC 

4..W 
4.W 

4.*«' 

5    «•* 


T^t  i,3M  VKtm-  Xi 
749  I  LSm  9.90  '  Xi 
740'  LSSi  T.atI  X9 
740'  Liai"  4.«i"  4.J 

74*    uaai    «v4»  •  4,3 


3l«I)  7«>  '  UX»     4.339  4.9 

iX)  74*  .  LIS)     6v3:«  3.7 

4.  Wi  '  7«)     LloO-  4.3TO  3,1 

3.  ««)  >  7W     L399,  4.410  2.9 

Xl^t  ?nlLM»     4.9a)  2.9 


L990 

L^4} 

L-«l 

L-vaO 

L399i 

LS» 

1.4:.^ 
Ltv 
1  li^ 
LJua 

LIW 

l:4> 
l:4) 
Lir- 

LI4^ 

L'JBO 


4  «f 


L  l^  *.  vi' 

L  00  (L  •*: 

Lxv  (5    :- 

*50  i4M: 

r^:  4.  •*!; 

r-^  i  -:• 

r^.*  3  -n* 

7:^  is:: 

7-:  L  OL" 

— :  1  <?' 


TIP     2.^' 

L4JC    Xii: 


L*V 

LSX 


4 :» % 

Xri: 


Ton    L29a    7.190    uno 

*^3  •  LHO     7.100'  L«» 

«f^  ;  htm*  7.739:  L«o 

tfhi     Ll«)     8.3m     2.389 
CaO  '  LdOOi  Ai99l  X?9» 


2.3 
X9 
Ut 
Ul 

1,9 
1,9 
1,9 
1,9 
!.■ 

Ul 

3.3 

« 

2.510: 

2.380 


oo 

L«l 

&9» 

xsm 

Z9ai 

u 

Jti8 

L  <*> 

f.l« 

X390 

2.300 

I, 

JX 

9G0 

1,< 

«ro 

•ns 

9^230 

X730 

L430 

1, 

7« 

960 

7.990 

ZSO 

1,400 

I, 

so  ,  790     7.3»     2.00 

««'  Tse'  4.730'  3.M0 

996  7M0  :  6.900'  X-'M 

L14t)  ?<(>     X390     XWa 

LMH  xoao   iiao 

1,990; 2.3» 


3  J>> 
I- 330 

i  «) 

L:*i 

L45i: 
L^) 

Lrr 

XtJL 
3  43* 
3  O- 
3^i3i# 

I'* 

L  V-^* 
1.  W 

1  «ij 

I  «V 
1.  ♦* 
I  ♦V 
1  4.V 


L4ao 

L4» 
L*>l> 
L'-» 
Lii* 

LS4? 
L14D 
L>0 
Lr^) 
Liatt 

LID 

l:w 

l:v 

MX* 
LJK> 


T?!) 


13^380 
Sk900 
91430 

1\5I» 

ll.-X)0 
U.3CI0 
L2.-TI) 


t.900 
9.190 
».900 

S^390 


L«30 

xoao 


IJ-tr. 


1.9W 
1,«00 
1,730 
XMi 
S.390 

S.9M 
S.9M 
3^3M 

4.79D 

x-m 

1,9» 


1,730 

3*«i 

X9M 
1.5» 


i,» 


779       cv 


495 


J. 


ivSJO,  5.9M 
9^140    S,400 

s.9ao's,9» 

4.310     &,3M 
4.400    4,810 


S.  100  4,990  4.900-  1? 
7.600  4.M.  4.390  1X3 
7.3»  4.9M  .  3.4M  1,3 
7.30D|  X900'  XMOl  1,4 
&990;X4»    2.390  1  1,3 


1X300     a^«0  ■  3.CM    X900 
lI.ffU     X430;  ^.390.  LOBO 

:-.<«f)  r.jao'  8.490!  i,«o 

-^     9  9»     X990     UflO 
XSM  1X300!  2.210 


•sac 


770  iX 

r^?  u  cnp  1^390  ».9 

7-*  i;,-^  i.vaooiixo 

T-y  :l«o  &.•*•  14,9 

T",!  LL«»  7,350  2L« 

77C  1X400  4.3P0  3X3 

77?  14.5)0  X9I0  S.9 

T-*}  :i^«0  XSM  30.3 

7-:  :-..!»  x»ii>  IT. 7 

77 J  i:.«»  XdOO  1X9 

7~C  i:,?W  4.3i0   1X7 

'  I 

Lr^  r,«o  XJ90  1X9 

x~v'  :?  ?t»t  Xd90    X* 

4.  w  :-  :jo  X4W    4.1 

4  4V  '.\  A>0  X*10     X< 

X  o:  Li.jn  Xfioi  X9 

,'.»::  s^no\... 


XflO 

xao  I 

X790. 

2.900' 
X«i 


XTOo:  x«o 

X7»   xao 

2.510  X3» 
3,990  X«i 
3,<I0'  X«l 

XnO  L«90 
X4»,  L5n» 

L9B0  XUi 
X3«|  X900 
X900     LUO 


X3« 
X3« 
X«i 

x« 

X«i 

x» 

X2» 
X2» 
XI» 

xw 

XOi 
x» 


730 


Dk.  14.  tfM»  tm  Apr.  7. 1917 
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Monihfy  dMiarge  of  MaUawamieag  River  at  Mattawamkeag,  Maine,  for  the  yean  ending 

Sept.  30, 1916-17, 

IDrainage  area,  1,500  square  miles,  j 


Dlschar^  in  sooofiQ'feet. 

tncDeson 

drainage 

area). 

Month. 

liazimmn. 

^^  tt^lTn^if  ^tr 

Mean. 

Per 
■qaaie 
mile. 

1915-16. 
October 

1,470 
2,310 
5,820 
7,730 
1,140 
1,900 
10,100 
5,800 
3230 
5460 

770 

630 

860 

1,710 

1,000 

598 

780 

2,680 

r,820 

1,280 

1,030 

445 

390 

912 
1,390 
2,960 
?530 

766 
1,180 
7  130 
3,350 
2,100 
2,330 

V5 

514 

0.608 

.927 

1.97 

2.35 

.511 

.787 

4.75 

2.28 

1.40 

L55 

.517 

.343 

a70 

November.    .              

1.08 

Dwnmber 

2.27 

Janoary 

2.71 

F?t»niary 

.55 

tfsrrh.                                                    

.91 

April 

5.30 

May^..::::     . 

2.57 

JS::::: ::::::: :::::::::::::::::::::::.:: 

1.56 

July.             .                     .                

L79 

Aogostl 

.60 

S^tembfT. . . 

.38 

The  year 

10,100 

390 

2,250 

1.50 

20.37 

1916-17. 
Oetober 

8,420 
2,700 

3,420 

1400 

5,910 

17,700 

11,300 

23,300 

5,460 

2,700 

1,570 

390 

690 

1,820 

1,340 

690 

690 

7,100 

4,810 

8,430 

1,080 

940 

500 

1,820 
1,160 
4,470 
2,270 
1,060 
1390 
12,400 
7,610 
9660 
3  0GO 
1,620 
918 

.880 

.773 

2.96 

1.51 

.707 

.927 

a27 

5.07 

6.44 

2.04 

1.08 

.612 

LOl 

November 

.86 

December. 

8.44 

Jvmny 

1.74 

P'^bniMT 

.74 

MarS?:.::::. ::..:.: ::::.::.:::::...::.. 

1.07 

Aprfl 

9.23 

M^ 

5.84 

jmii:::::: ::::::::::::::::::::::::::::: ::::: 

7.18 

Jnlf 

2.35 

Aocust *. 

L24 

s^wDbii^:::::::::::::::::::::::::::::::::::: 

.68 

Theywir. . ,                 , . ,   , 

23,300 

390 

3,910 

2.61 

85.38 

PZ8CATAQXTIS  BlVnt  VXA&  FOXOBOTT,  MAIMX. 

Location. — ^At  Low's  highway  bridge,  about  halfway  between  Guilford  and  Foxcroft, 
Piscataquis  Ck>unty,  three-fourths  mile  above  mouth  of  Black  Stream  and  3  miles 
below  Mill  Stream. 

Drainagb  area. — ^286  square  miles. 

Recordb  available. — ^August  17,  1902,  to  September  30,  1917. 

Gaob. — Staff  attached  to  left  abutment  of  bridge;  read  by  A.  F.  D.  Harlow. 

BiscHABOE  MEASUREMENTS. — ^At  medlum  and  high  stages  made  from  bridge;  at  low 
stages  made  by  wading  either  above  or  below  the  bridge. 

Channel  and  control. — ^Practically  i>ermanent;  banks  are  high  and  are  over- 
flowed only  during  extreme  floods. 

Earemeb  of  DI8CHAROE. ^Maximum  stage  recorded  during  year,  13.5  feet  at  7  a.  m., 
June  18  (discharge,  from  extension  of  rating  curve,  about  19,800  second-feet); 
minimum  stage  recorded,  1.7  feet  from  5  p.  m.,  September  15,  to  7  a.  m.,  Sep- 
ber  17  (discharge,  31  second-feet). 

IcB.—StageNiischarge  relation  affected  by  ice  during  some  winters. 

Rboulation. — ^The  stream  is  used  to  develop  power  at  several  manufacturing  plants 
above  the  station;  distribution  of  flow  somewhat  affected  by  operation  of  wheels. 

AcciTRACY. — Stage-dischaige  relation  occasionally  affected  by  backwater  from  log 
jams  and  by  ice  during  winter.  Rating  curve  fairly  well  defined  between  20  and 
4,000  second-feet.  Gage  read  to  tenths  twice  daily.  Daily  discharge  ascertained 
by  applying  mean  daily  gage  height  to  rating  table.  Some  uncertainty  exists  in 
regard  to  accuracy  of  gage  heights  and  the  effect  of  diurnal  fluctuation.  Reccurds 
(air. 
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SURFACE   WATER  SUPPLY,   1917,   PART  I. 


Ditduzrge  meaturemenU  o/Puealaquu  River  near  Foxeroftf  MairUj  during  the  year  i  wfin§ 

Sept.  SO,  1917. 


Data. 

lladeby- 

bS^t. 

Dto. 

Date. 

Made  by- 

h^SL 

ptm^ 

Jma.     2 

E.W.Connen 

•  Z.46 

•  4.00 

•  «.2S 

427 
2,880 

Apr.  27 
M^  14 

F.  K.  Prmiiny 

J'iKC. 

5.06 
S.tt 

aec^ 

F«b.    5 

do 

do .' 

Apr.    0 

F.E.PresMy 

•  StageKllscbarse  relatioa  affected  by  Ice. 

DaUif  diaiharge^  in  metmd-feely  of  Piseataquit  River  near  Foxeroft,  Maine,  for  the  \ 

ending  Sept.  SO,  1917. 


Dty. 


tet. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

S-PC 

2B2 

100 

8,820 

503 

374 

112 

3,070 

2,840 

700 

838 

2.780 

6M 

2B2 

244 

8,100 

374 

374 

184 

1,980 

2,490 

503 

838 

1,840 

374 

148 

148 

1,720 

408 

374 

180 

1,820 

2,350 

437 

804 

a,  on 

406 

112 

148 

i;400 

503 

318 

148 

1,110 

2220 

502 

580 

1^400 

9QB 

112 

123 

1,110 

367 

437 

138 

1,180 

1,840 

502 

636 

1,U0 

430 

112 

112 

1,110 

367 

318 

81 

1,870 

1,820 

408 

470 

783 

406 

112 

112 

1,210 

200 

267 

81 

9,040 

1,620 

348 

374 

638 

SU 

112 

220 

1,110 

100 

318 

100 

8,940 

1,840 

348 

220 

638 

39 

138 

318 

782 

220 

244 

31 

8040 

1.840 

318 

244 

604 

189 

112 

318 

782 

220 

200 

28 

3,260 

1,210 

318 

220 

806 

SM 

112 

148 

782 

220 

180 

48 

2.350 

1,210 

2,060 

164 

1,810 

m 

112 

84 

874 

202 

148 

68 

1,840 

1.300 

7,010 

aoo 

1,210 

m 

112 

112 

804 

374 

374 

100 

1,840 

1,110 

3,970 

267 

1,090 

141 

180 

112 

804 

202 

374 

84 

1,840 

808 

1,840 

318 

709 

121 

318 

180 

804 

858 

202 

100 

1,840 

782 

2,080 

374 

709 

a 

220 

138 

838 

1,400 

202 

100 

1,840 

782 

2,490 

292 

638 

at 

130 

100 

804 

1,210 

292 

81 

1,630 

783 

4.340 

230 

604 

41 

112 

100 

600 

808 

220 

81 

2,350 

782 

17.500 

230 

874 

a 

100 

100 

600 

874 

220 

81 

2  350 

709 

8.220 

220 

838 

90 

700 

138 

600 

503 

220 

81 

2.220 

838 

8,200 

180 

838 

m 

110 

180 

437 

267 

220 

81 

3,970 

709 

2,350 

180 

838 

m 

8»8 

244 

600 

437 

180 

81 

4,700 

858 

i,m 

220 

604 

100 

660 

148 

1,020 

374 

200 

00 

8,630 

960 

1,400 

180 

604 

a 

602 

244 

1,620 

374 

200 

100 

6.840 

1.960 

1,200 

180 

858 

164 

400 

1,180 

1,610 

318 

200 

267 

4,150 

1,400 

1,180 

180 

1,630 

214 

408 

1,110 

1,180 

318 

200 

838 

3,360 

1,180 

858 

180 

1,070 

161 

318 

437 

838 

244 

180 

700 

3,100 

748 

538 

81 

838 

14S 

348 

374 

503 

100 

180 

2,840 

2,060 

638 

602 

81 

638 

13S 

267 

374 

502 

220 

7,210 

2,060 

538 

560 

84 

709 

113 

100 

782 

502 

220 

4,980 

2,350 

938 

820 

437 

748 

iO 

100 

838 

220 

4,150 

980 

7,810 

004 

I.. 

2.. 
3.. 
4.. 
6.. 

8.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
11.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31. 


NoTB.—Stage-dlacharge relation  affected  by  loe  Dec.  13  to  Apr.  9;  discbarge aaoertalned  from  gage baigbtik 
three  dLscharge  meaanrementa,  observer's  notes,  weather  records,  and  oomparisnns  with  other  streams. 
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Monihfy  diKkarge  of  Pigcataquia  River  near  Foxcroft,  Maine,  for  the  year  ending  Sept. 

SO,  1917, 

[Drainage  area,  288  square  miles.] 


MoDth. 


October... 
November. 
December. 
Jaouaiy . . . 
Pebruary.. 
March 

ig?:::::: 

Jane. 

July 
Ai 
1^ 

The  year 


Discharge  in  second-feet. 


MaximiiTn. 


1,110 
1,160 

6,8ao 

1,400 
437 
7,210 
9,040 
2,640 
17,500 
7,810 
2,780 


17,500 


Minimum. 


100 

64 
437 
100 
148 

28 

1,110 

536 

318 

64 
604 

31 


28 


Moan. 


280 

260 

1,110 

415 

264 

735 

3,230 

1,280 

2,280 

534 

974 

204 


965 


Per 
square 
mQe. 


0l979 

.941 

3.88 

1.45 

.923 

2.57 

11.30 

4.48 

7.96 

1.87 

3.40 

.713 


3.37 


Run-off 
(depth  in 
incnesoo 
drainage 

area). 


1.13 
1.06 
4.47 
1.67 

.96 
2.96 
12.61 
6.16 
8.90 
2.16 
3.92 

.80 


45.79 


PA88AD17MKSAa  RIVSB  AT  LOWZLL,  MAZHZ. 

Location. — ^About  half  a  mile  below  dam  and  highway  bridge  at  Lowell,  Penobacot 
County,  and  10  miles  above  mouth  of  river. 

Drainaob  area. — 301  square  miles. 

Rbcords  available. — October  1,  1915,  to  September  30,  1917. 

Gages. — Chain  and  staff  gages  on  right  bank;  read  by  F.  A.  Lord.  Staff  above  dam, 
half  a  mile  upstream,  for  supplementary  use  during  winter. 

DiscHARQB  HEASUREMENTS.^Made  from  cable  20  feet  above  gage. 

Channel  and  control. — Channel  rough  and  somewhat  irregular;  control  about  500 
feet  below  gage;  practically  permanent.  Left  bank  subject  to  overflow  at  gage 
height  5.5  feet. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  5.8  feet  at  9.30 
a.  m.  April  26  (discharge  2,460  second-feet);  minimum  open-water  stage  recorded 
during  year,  1.3  feet  at  9  a.  m.  November  13  (dischaige  134  second-feet);  mini- 
mum dischaigc,  120  second-feet,  November  18-23  (stage-discharge  relation 
affected  by  ice). 
Ice. — Stage-discharge  relation  usually  affected  by  ice  from  December  to  April. 

Regulation. — Distribution  of  flow  somewhat  affected  by  use  of  storage  reservoirs 
above  station.  A  small  dam  and  mill  one-half  mile  above  gage  causes  fluctua- 
tions in  stage  for  a  short  time  each  day  when  mill  is  in  operation. 
Accuracy. — Stage-discharge  relation  practically  permanent,  except  when  affected 
by  backwater  due  to  logs  on  control  or  to  ice.  Rating  curve  well  defined  between 
70  and  2,600  second-feet.  Gage  read  to  tenths  once  daily  until  April  18,  and  to 
half  tenths  thereafter.  Daily  discharge  ascertained  by  applying  daily  gage  height 
to  rating  table.  Records  fair. 
Cooperation. — Discharge  measurements  made  and  dischaige  computed  by  T.  W. 
Clark,  hydraulic  engineer,  Oldtown,  Me. 
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Diacharge  measuremtnU  of  Pataadumkeag  River  ai  Lowdl,  MmtUy  during  the  fear  aiSng 

SepL  30,  1917, 


Date. 

lladeby- 

A. 

charge. 

Date. 

Made  by— 

h^l 

Db. 

diane. 

Oct.     6 
Nov.  17 

H.  A.  LttWMter. 

do  

Ft«L 
1.61 

ai.ao 

a3.38 
a3.17 
a3.S9 
03.00 
•  4.70 
a  4. 00 

119 
374 
381 
357 
3«7 
337 
337 

liar.  38 

39 

Apr.     7 

19 

35 

Hay  31 

Jane  19 

H.A.l4BiCMt«. 

do. 

Fteu 
3.99 

4.10 
4.80 
5.70 
4.03 
4.07 
3.» 
1.83 

Ml 

Dec    33 

SS. .... ::......: 

do. 

1,SM 

i.m 

33 

do 

....  do 

Jan.     8 

E,  W.  Conmn 

do 

1LS9 

8 

do. 

do 

% 

Feb.  13 
14 

H.  A.  Lanoaster 

do. 

do 

do 

do 

3S 

o  stage-discharge  relation  affected  by  ice. 

Daily  dikhargey  in  teamdrfett,  of  Patmidumkeag  River  at  LoweU,  Maine,  for  the  year  end- 
ing SepL  SO,  1917. 


i>*y. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


liar. 


Apr. 


M*7. 


June. 


July. 


Aug.  '  Sept 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
34. 
35. 

36. 
37. 
38. 
39. 
30. 
81. 


336 
353 


353 


300 
300 
336 
300 

176 
176 
336 
336 
336 

336 
353 
353 
353 

310 

840 
406 
443 
406 


840 
406 
406 
406 
406 


340 
381 
353 
810 
353 


300 

m 

176 
154 

154 
154 
134 
134 
134 

134 
130 
130 
130 
130 

130 
130 
130 
154 
336 


310 
310 
381 
310 


480 
606 
700 
700 
700 

900 
900 

850 
800 
760 

700 
606 
530 
440 
410 

340 
310 
310 
810 
380 

380 
380 
830 
390 
460 

460 
460 
460 
420 
390 
360 


830 
830 
830 
830 
830 

830 
360 
860 
890 
890 

360 
860 
860 
890 
430 

460 
500 
500 

460 
430 

390 
360 
830 
830 
830 

330 
390 
390 
390 
390 
390 


370 
370 
370 
340 
340 

340 
340 
340 
340 
340 

340 
340 
340 
340 
310 

310 
310 
310 
310 
310 

310 
310 
310 
310 
310 

310 
310 
340 


340 
340 
340 
340 
340 

310 
310 
310 
340 
340 

340 
940 
340 
340 
340 

340 
340 
340 
340 
340 

340 
340 
340 
360 
800 

330 
360 
700 
950 
1,050 
1,050 


1,000 
1,000 
1,000 
1,060 
1,110 

1,170 
1,350 
1,530 
1,530 
1,470 

1,410 
1,390 
1,350 
1,530 
1,470 

1,470 
1,539 
1,650 
1,780 
1,930 

3,140 
3,300 
3,380 
3.430 
3,880 

3,460 
3,330 
3,030 
1,930 
1,650 


1,800 
,740 
,560 
,530 
.410 


1,110 
1,330 
1,390 
1,390 
1,390 

1,330 
1,300 
1,170 
1,140 
1,050 

1,080 
1,360 
1,380 
1,380 
1,390 

1,140 
1,170 
1,710 
1,830 
1,850 

1,880 
1,830 
1,680 
1,500 
1,440 

1,440 
1,360 
1,170 
1,110 
1,170 


170 


850 
80O 
780 
80O 
TOO 

653 
639 
606 
584 

541 
830 


6061 
884  I 


443 
406 
406 

434 
443 
443 

461 

4a 

406 
856 

340 
810 
810 

856 
856 

810 
367 


367 
367 
367 


SO 
9« 


30 


30 
30 


no 
i» 
10 
in 


Note.— Stagenlfocharge  relation  affected  by  ice  Nov.  17-33,  and  Dec.  13  to  Mar.  SO;  discharge  deCamlBitf 
from  gage-height  records  and  discbarge  measorements.  Daily  discharge  oo  May  1%  38,  July  35,  Aug.  8. 
and  Sept.  11,  corrected  for  opening  ol  gates  in  dam.  Discharge  estimaled  Oct.  10^  Apr.  1,  and  Scpl.  7.  li 
and  36-39. 
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Mtmihly  dwharge  of  Pasmidumkeag  River  at  Lowell,  Maine,  for  the  year  ending  Sept.  SO, 


1917, 
[Dnlnage  area,  301  square  miles.] 


Month. 


Discharge  in  9econd-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mBe. 


RmKoff 

(depth  in 

mms  on 

drainage 

area). 


October 

November 

I>ece]ziber 

Tiwinaiy 

February 

Mardi 

jiS?-:::::;:::: 

Jane. 

July 

Aoi^ust. 

September 

The  year 


406 

340 

900 

500 

270 

1,050 

3,460 

1,740 

1,880 

1,350 

652 

281 


176 

120 

280 

290 

210 

210 

1,000 

1,000 

1,050 

520 

253 

176 


288 

198 

513 

350 

229 

336 

1,650 

1,330 

1,350 

963 

399 

242 


a957 
.658 

1.70 
1.19 

.761 
1.12 
5.48 
4.42 
4.49 
3.20 
1.33 

.804 


1.10 

.78 

1.96 

1.37 

.79 

1.29 

6.11 

6.10 

6.01 

3.09 

1.53 

.90 


2,460 


120 


656 


2.18 


29.58 


KSVDUSKSAG  STREAM  HEA&  BAirOOR.  KAZn. 

Location. — ^At  highway  bridge  at  Sixmile  FallB,  6  miles  northwest  of  Bangor, 
Penobscot  County,  and  7  miles  below  mouth  of  Black  Stream. 

Drainaoe  area. — ^191  square  miles.  At  high  stages  a  part  of  the  water  of  Souadabs- 
cook  Stream  finds  its  way  through  an  artificial  cut  into  Black  Stream  and  thus  to 
the  Kenduskeag. 

Rboords  available. — September  15, 1908,  to  September  30,  1917. 

Gaqb. — Chain  attached  to  bridge;  read  by  Fred  Cort. 

Discharge  MEASUREMENTS.—Made  from  the  bridge. 

Channel  and  control. — Practically  permanent;  channel  broken  by  one  pier  at  the 
bridge. 

Extremes  of  discharge. — ^Maximum  open-water  stage  recorded  during  year,  9.5 
feet  at  7  a.  m.  and  4  p.  m.  April  8  (discharge  from  extension  of  rating  curve, 
4,950  second-feet);  maximum  stage  of  11.2  feet  occurred  Mar.  29  when  stage-dis- 
charge relation  was  affected  by  ice;  minimum  stage  recorded,  2.0  feet  at  7.20  a.  m. 
and  2.00  p.  m.  September  30  (discharge  52  second-feet). 

IcB. — Stage-discharge  relation  seriously  affected  by  ice  for  several  months. 

DiYBRsioNs. — ^An  artificial  cut  was  made  for  log  driving  through  a  low  divide  between 
Souadabscook  Stream  and  Black  Stream,  which  enters  the  Kenduskeag  about  7 
miles  above  the  gaging  station.  During  high  stages  of  the  Souadabscook,  part 
of  its  water  flows  through  the  artificial  cut  into  the  Kenduskeag.  Black  Stream 
probably  sends  its  water  only  to  the  Kenduskeag. 

AocuRACT.— Stage-discharge  relation  fairly  permanent  except  as  affected  by  ice; 
shifts  slightly  at  infrequent  intervals.  Rating  curve  well  defined  below  2,600 
second-feet  and  fairly  well  defined  between  2,600  and  4,000  second-feet.  Gage 
read  to  tenths  twice  daily  during  open- water  period;  read  twice  a  week  during  the 
winter.  Daily  discharge  ascertained  by  applying  rating  table  to  mean  daily  gage 
height.    Records  good  for  ordinary  stages;  for  winter  records,  fair. 

Disdusrge  meaaurementa  of  Kenduskeag  Stream  near  Bangor,  Maine,  during  the  year  ending 

Sept.  SO,  1917, 


Date. 

Madeby- 

he^l 

Dto- 
charge. 

Date. 

Madeby- 

h^t. 

Dis- 
chaige. 

Dec.  27 

E.  W.  Comiiers 

Feet. 
a6.08 
«3.48 
a  3. 16 
5.02 

137 

89 

1,680 

May  16 

June    6 
June  13 

F.E.Pressey 

Feet. 
3.08 
2.78 
7.06 

''"sSs 

Jan.  30 
Feb.  17 

do 

do 

O.  C.  DanfOTth ., , 

do 

O.C.  Danforth 

201 
3,570 

Apr.   4 

a  Stage-discharge  relation  affected  by  ice. 
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KBNCTBBC  BIVEB  BASIN. 
M008BHSAD  LAXM  AT  ZA8T  OTJTLBT.  KAZHB. 

Location. — ^At  wharf  at  east  outlet  of  lake,  about  8  miles  from  Kineo,  FiBcataquis 
County. 

Drain AGB  arba. — 1,240  square  miles. 

Records  ay ailablb.— April  1,  1895,  to  September  30,  1917. 

JAOB. — Sta£f  at  end  of  boat  landing;  two  datums  have  been  used  at  east  outlet;  the 
fiiBt  (or  original  datum)  is  1,011.30  feet  above  mean  sea  level  and  approximately 
10  feet  below  sUls  of  outlet  gates ;  gage  is  read  to  this  datum ;  the  second,  to  which 
all  gage  readings  published  to  and  including  1911  have  been  referred,  is  10  feet 
higher;  that  is,  the  zero  is  at  the  sill  of  the  gates;  as  it  is  believed  that  low  water 
may  go  below  the  sill  of  the  gates  (zero  of  second  datum),  gage  heights  since  1912 
.    are  published  as  read — that  is,  to  original  datum. 

Rbgitlation.— The  lake  is  regulated  to  a  capacity  of  23,735,000,000  cubic  feet.  The 
dam  at  the  east  outlet  is  controlled  by  39  gates;  the  sills  of  the  gates  being  at  ele> 
vations  varying  from  8.0  feet  to  11.4  feet  (original  datum).  At  extreme  low 
stages  the  flow  from  the  lake  is  controlled  not  by  the  gates  but  by  a  bar  above 
the  dam  at  an  approximate  gage  height  of  9  feet  (original  datimi).  The  records 
show  only  fluctuations  in  the  level  of  the  lake  and  are  used  in  the  studies  of 
regulation  of  the  lake  and  in  computing  the  natural  flow  of  the  Kennebec  at  The 
Forks  station. 

Cooperation. — Record  funushed  by  Hollingsworth  &  Whitney  Co. 

Daily  gage  height,  in  feet,  of  Moosehead  Lake  at  east  auUeif  Maine^  far  the  year  ending 

Sept.  SO,  1917. 


D«y- 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

15.1 

iiT" 
u'i" 

• 
15.55 

17.4 

*i7.'4" 

16.4 

2 

1&46 

13.55 

16.5 

3        

16.55 

14.06 

16.9 
17.1 
17.25 

17.3 

17.4 

17.4 

17.35 

17.45 

17.45 

17.35 

4 

16.45 

ii'5 

16.2 

17.4 

5      

i&fi 

14.86 

6        

15.35 

15.1 

14.06 

13.45 
*i3.'3  * 

17.45 

17.3 

17.35 

7 

14.7 
*i4.*66* 

12.7 

i6.4 

17.2 

g 

15.05 

iiT* 

15.45 

ii'is* 

17.4 

ii'.i'b 

9 

15.4 

ii'o 

16.55 

10 

11 

16.7 

ii'i  * 

*i7*56' 
17.55 

ii's" 

17.0 

12 

15.1 
15.0 

*i4.*0  * 

15.4 

15.4 

14.4 

13.1 
13.2 

16.8 

13 

14 

15.4 
15.5 

12.0 

16.8 

17.35 
17.4 

16.7 

15 

14.8 
14.8 

15.4 

14.3 
14.25 

16 

14.06 

1Z05 

13.5 

17.4 

17 

15.4 

16.4 
16.3 

17.4 

16.6 

18 

14.0 

15.6 
15.5 

13.0 

17.5 

17.7 

ig 

*i5.*4  * 

14.16 

20 

ii'os 

14.7 

13.0 

'ii'2  * 

17.46 
"i7.*5** 

17.8 

16.2 

17.4 

16.3 

21 #... 

13.05 

1Z6 

16.2 

22 

14.6 

15.6 

15.4 

17.6 

2? 

15.05 

16.1 

17.45 

M 

14.55 

ii's* 

15.4 

13.8 

16.0 

25 

iio 

14.8 

17.45 

17.3 

16.2 

17.5 

25 

15.4 

15.0 

27 

15.1 

14.5 

15.5 

13.7 
13.66 

*ii*3" 

15.3 

'i7.'35' 

17.4 

16.1 

17.45 

28 

15.7 

2D 

14.55 

'i5.*5" 

15.4 

17.4 

*i6.6  ' 

17.4 

30 

15.0 

15.75 

i7.4 

31 

15.2 

17.7 

101860**— 20— wsp  451- 
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Daily  discharge,  in  second-Jeety  of  Kennebec  River  at  The  Forks,  MairUjfoT  (he  year  ending 

Sept.  SO,  1917, 


Day.  i  Oct.     Not.     Dec.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept. 


I 

1.320 

2 ::::: 

1200 
1,180 
1  280 
1,100 

1,220 
2,100 
2,350 
2,300 

3 

4 

5 

6 

7 

8 

9 

10 

1,980 

1,920 
1,900 
1,920 
1  940 

U 

12 

13 

14 

15 

1,740 
1,700 

1. 

17 

1,680 

18 

1,760 
1,900 
2,100 

1,500 

1,000 

740 

19 

».;.::: 

21 

22 

23 

24 

710 

25 

850 

25 

920 

27 

920 

28 

1,120 

29 

1,400 
1,500 
1,540 

30 :::::: 

31 

1,700 
1,T20 
1,620 
1.560 
1,380 

1,400 
1,440 
1,540 
1,540 
1,380 

1,680 
1,740 
1,660 
1,700 
1,740 

1,850 
1,960 
1,850 
1,740 
1,740 

1,740 
1,850 
1,740 
1,850 
1,960 

1,960 
1,740 
1,530 
1,430 
1,330 


1,740 
1,740 
1,530 
1,240 
1,070 

990 

990 

990 

9901 

990, 

920' 
920 
840  : 
1,350 
1,450 

1,750  ' 
1,950, 
2, 100  I 
2,200' 
2,200 

2,200 
2,100 
2,100 
2,100 
1,950 

1,850 
1,850 
1,850 
1,950 
2,100 
2,100 


2,100 
2,100 
2,100 
2,300 
2,200 

1,950 
1,950 
1,850 
1,850 
1,950 

1,850 
1,850 
1,850 
1,950 
1,850 

820 

920 

1,650 

1,850 

1,850 

1,850 
1,850 
1,850 
2,100 
2,300 

2,600 
2,700 
2,900 
2,900 
3,000 
3,000 


3,000 
3,000 
3,200 
3,200 
3,200 

3,000 
3,000 
3,000 
2,900 
2,800 

2,700 
2,600 
2,600 
2,600 
2,700 

2,600 
2,600 
2,500 
2,500 
2,500 

2,500 
2,500 
2,300 
2,100 
2,100 

2,100 
2,100 
1,950 


1,950 
2,200 
2,100 
2,100 
2,100 

3,200 
2,500 
2,600 
2,700 
2,600 

S,600 
2,600 
2,700 
2,600 
2,500 

3,600 
2,500 
2,500 
2,500 
2,460 

2,600 
2,740 
2,600 
2,450 
2,600 

2,600 
2,600 
2,880 
2,080 
1,960 
1,850 


1,160  4,500 
990  I  4,700 
915  5,400 
915  5,200 
840    5,500 


915 
1,330 
1,630 
1,740 
1,740 

1,740 
1,330 
1,330 
1,240 
1,150 

1,100 
1,240 
1,740 
1,960 
2,460 

2,880 
3,810 
4,880 
5,460 
3,640 

3,320 
3,260 
2,850 
2,700 
3,200 


4,100 
4,100 
4,600 
4,050 
4,850 

5,200 
3,800 
3,200 
3,850 
3,000 

2,400 
5,000 
7,700 
7,500 
7,500 

5,300 
5,800 
6,800 
7,500 
7,400 

7,200 
6,800 
5,000 
4,200 
5,000 
5,300 


5,000 
4,700 
4,500 
4,550 
4,700 

6,000 
5,200 
3,600 
5,900 
8,300 

10,600 
14,700 
14,200 
13,300 
12,600 

12,300 
13,100 
17,600 
18,000 
17,000 

16,600 
16,000 
15,400 
15,000 
13,000 

8,300 
6,500 
7,200 
8,000 
9,400 


9,200 
8,800 
7^700 
6,300 
6,000 

7,300 
6,900 
6,800 
6,800 
6,600 

6,300 
6,200 
6,200 
5,800 
6,200 

6,000 
5,900 
5,800 
5,900 
5,900 

5,700 
5,600 
4,400 
4,100 
3,700 

3,750 
3,700 
4,000 
3,400 
4,100 
11,000 


7,400 
3,100 
2,600 
3,300 
2,600 

2,100 
3,050 
6,100 
6,000 
7,400 

9,800 
9,200 
7,300 
5,500 
4,650 

4,550 
4,850 
3,900 
3,750 
4,300 

4,300 
4,200 
3,950 
4,000 
4,350 

4,350 
4,100 
4,100 
4,000 
4,150 
4,000 


3,900 
3,800 
3,750 
3,750 
3,400 

3,200 
3,850 
3,850 
4,400 
4,200 

4,600 
4,300 
4,100 
4,150 
4,350 

4,300 
4,200 
5,200 
4,300 
3,900 

3,450 
8,300 
3,300 
3,300 
3,2S0 

3,200 
8,150 
3,060 
3,000 
8,000 


NoTC.— 6tase-di9charge  relation  affected  by  ice  Dec.  10  to  Mar.  19;  discharge  ascertained  from  gage 
oeiglits,  two  discharge  measurements,  observer's  notes,  and  weather  records;  affected  by  logs  Apr.  15-16. 

Monthly  discharge  of  Kennebec  River  at  The  Forks,  Maine,  for  the  year  enSng  Sept.  SO, 

1917. 

[Drainage  area,  1,570  square  miles.) 


Month. 


Discharge  in  second-feet. 


Obeenred 


Corrected  for  storage. 


Mean. 


rer  square 


ersqui 
mile. 


Corrected 
run-off 
(depth  in 
inches  on 
drainage 
area). 


October 

November 

December 

January 

February 

March.... 

&:::::::: 

June , 

July 

August 

September 

Thejrear, 


1,510 
1,700 
1,620 
2,060 
2,640 
2,440 
2,120 
5,240 
10,400 
6,000 
4,740 
3,780 


1,030 
1,210 
2,690 
1,700 
610 
970 
6,220 
7,220 
10,400 
4,560 
6,540 
1,240 


a  656 
.771 

L08 

.389 

.618 

3.96 

4.60 

6.62 

2.90 

4.17 

.790 


a76 
.85 
1.97 
L24 
.42 
.71 
4.42 
5.30 
7.39 
3.34 
4.81 


3,680  I 


3,700 


2L36 


33110 


DEAD  BIVS&  AT  THE  FOBBB, 

Location. — One-eighth  mile  above  farm  house  of  Jeremiah  Durgin,  IJ  miles  west  of 

The  Forkfl,  Somerset  Coimty. 
Drainage  area. — 878  square  miles. 
Records  ayailablb.— September  29,  1901,  to  August  15,  1907;  March  16,  1910,  to 

September  30, 1917. 
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NoTB.— StaeMischarw^btioo  »2ert«d  by  iee  Dee.  26  to  Apr.  4:  diKteffi  iWtii  Hihmd  txmm.  %  ttodj  d 
ot^rred  r&ce  beiehts,  two  di5<A.ince  meaforeinfat*,  t^mpenmre  rucnnii,  and  hrdrogivk  cuwipf  iw 
with  East  Bracch  of  FerH'^scot  Rivfrat  *;nndi4roe  ttk<^.e4  by  loc iUB SefiC  U-JO, and diBdni«B  dettf- 
mjDed  by  comparisons  vnTh  De«r-ty  streams.  Dscbvfr  estinHted  Apr.  6^  Hid  alH>  JuM  18»  21,  and 
*^ly  31,  when  water  w*s  over  the  i 
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Monthfy  discharge  of  Dead  River  at  The  Fork$,  Maine,  for  the  year  ending  Sept.  SO,  1917. 

[Diainage  ana,  878  square  mfies.] 


Month. 


Discharge  in  seoond-feet. 


JuudmnUa 


ICinimam. 


Mean. 


Per 

square 
mile. 


Run-off 
(depth  hi 
incnes  oo 

drainage 
area). 


October... 
November. 
December. 

January 

Febrauy. . 

March. 

Ap 


as?: 


June., 

July 

August 

September.. 


The  year. 


1,020 

1,300 

3,550 

780 

510 

3,250 

10,500 

7,130 

17,800 

14,000 

8,200 

1,390 


100 

100 

510 

100 

325 

325 

1,860 

2,750 

1,700 

415 

1,030 

300 


406 

356 

1,060 

560 

389 

•     941 

4,140 

4,120 

5,010 

1,280 

2,290 

606 


a463 
.406 
1.23 
.638 
.448 
1.07 
4.72 
4.60 
6.30 
1.44 
2L61 
.600 


17,800 


100 


1,820 


2L07 


ass 

.45 
1.42 

.74 

.46 
1.28 
5.27 
5.41 
7.13 
1.66 
3.01 

.77 


2a  06 


8SBA8TXOOOK  BIVS&  AT  PITTSllBU),  MAZHZ. 

Location. — ^At  steel  highway  bridge  just  above  Maine  Central  Railroad  bridge  in 
Pittsfield,  Somerset  County. 

Dbainaob  area. — 320  square  miles. 

Records  available.— July  27,  1908,  to  September  30,  1917. 

Gage. — Chain  attached  to  highway  bridge;  read  by  C.  D.  Morrill. 

l^iBCHABOE  MEASUREMENTS. — Made  from  the  highway  bridge. 

Channei.  and  control.— PncticaUy  permanent;  banks  high  and  rocky  and  not  sub- 
ject to  overflow. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  7.7  feet  at  6.20 
a.  m.  June  19  (dischaige,  5,590  second-feet);  minimum  stage  recited  during 
year,  2.7  feet  at  6  a.  m.  October  10  and  9  a.  m.  and  6  p.  m.  October  15  (dischaige, 
148  second-feet). 

Ice. — Stage-dischaige  relation  not  seriously  affected  by  ice,  as  the  rapid  fall  and  the 
proximity  of  the  power  plant  immediately  above  station  tend  to  keep  river  open. 

Regulation. — ^About  800  feet  upstream  from  the  station  is  the  dam  of  the  Ameri- 
can Woolen  Co.  (Pioneer  Mills)  and  the  Smith  Textile  Co.;  and  about  half  a  mile 
farther  upstream  is  the  dam  of  the  American  Woolen  Co.'s  Waverly  Mill;  the 
storage  of  water  at  these  dams  causes  diurnal  fluctuation  at  the  gage. 
Accuracy. — Stage-dischaige  relation  shifts  occasionally.  Rating  curve  fairly  well 
defined.  Gage  read  to  tenths  twice  daily.  Owing  to  lack  of  exact  information 
in  regard  to  the  stage  at  night  when  mills  are  shut  down,  figures  for  daily  dis- 
charge are  not  published. 

The  following  dischaige  measurement  was  made  by  F.  E.  Pressey: 
May  15,  19i7:  Gage  height,  3.70  feet;  dischaige,  602  second-feet. 
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ANDR08C000IN  BIYSB  BASIN. 
AVDROsoooonr  bivsr  at  kbrol  dam,  v.  h. 

Location. — ^At  Errol  dam,  1  mile  above  Errol,  Coos  County. 

Dbain  AGE  ABE  A. — 1,095  square  miles. 

Records  available.— January  1,  1905,  to  September  30,  1917. 

Gage. — ^Movable  rod  gage;  readings  taken  daily  from  sill  of  deep  gate  No.  6;  eleva- 
tion of  zero  of  gage  or  sill  of  gate,  1,23^.3  feet  above  mean  sea  level. 

Discharge. — Computed  from  dischaige  through  14  gates  in  the  dam  by  means  of 
coefficients  determined  from  a  few  discharge  measurements.^ 

Ice. — Stage-discharge  relation  little  a£fected  by  ice. 

Regulation. — ^Errol  dam  regulates  the  storage  of  Umbagog  Lake,  the  lower  of  the 
Rangeley  series  of  lakes,  comprising  the  principal  storage  of  Androscoggin  River 
and  amounting  to  nearly  20  billion  cubic  feet,  and  also  a  recently  developed 
storage  site  on  Magalloway  River  created  by  the  Aziscohos  Dam,  wHch  amoimts 
to  about  9.6  billion  cubic  feet,  thus  making  the  total  storage  about  29.6  biUion 
cubic  feet.  Errol  dam  is  about  5  miles  below  outlet  of  Umbagog  Lake  and 
about  3.5  miles  below  mouth  of  Mi^Uoway  River,  thus  making  this  stream  one 
of  the  feeders  of  Umbagog  Lake.    Results  not  corrected  for  storage. 

Cooperation. — Records  obtained  and  computations  of  daily  discharge  made  under 
direction  of  Walter  H.  Sawyer,  agent  for  Union  Water  Power  Co.,  Lewiston,  Me. 

DaUy  discharge^  in  second-feet,  of  Andro8cog(^in  River  at  Errol  dam,  N.  H.^for  the  year 

ending  Sept.  30,  1917. 


Day. 


Oct. 


1.. 
2.. 
3.. 
4.. 

5-. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

1ft.. 
17.. 

18-. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25.. 

2fl.. 
27.. 
28.. 
29.. 
30.. 
31.. 


I  l,e70 
1,740 
1,730 

I  1,720 
1,760 

I 
1,790 
1,880 
1,930 
1,950 
1,940 

1,870 
1,S50 
1,770 
1,640 
1,680 

1,790 
1,760 
1,800 
1,740 
1,110 

1,000 
1,140 
1,450 
1,620 
1,690 

1,640 
l.&IO 
1,640 
1,640 
1,530 
1,620 


Nov. 


1,630 
1,590 
i,640 
1,&40 
1,640 

1,640 
1,640 
1,760 
1,810 
1,780 

1,760 
1,8T0 
1,810 
1,760 
1,820 

1,930 
1,960 
1,930 
1,790 
1,750 

1,810 
1,820 
1,720 
1,210 
1,430 

1.560 
1,690 
1.000 
1,300 
987 


Dec. 


1,060 
1,080 
1,090 
1,300 
1,440 

1,430 
1,430 
1,420 
1,510 
1,640 

1,510 
1,500 
1,570 
1,620 
1,580 

1,470 
1,630 
1,700 
1,730 
1,780 

1,800 
1,800 
1,800 
l.HOO 
1,810 

1,810 
1,810 
1,690 
1,710 
1,760 
1,820 


Jan. 


1,820 
1,850 
1.880 

i,8ao 

1,850 

1,830 
1,820 
1,870 
2,010 
1,970 

1,970 
2,010 
2,030 
1,880 
1,830 

1,810 
1,810 
1,800 
1,840 
1,900 

1,970 
1,990 
I.QIH) 

l,9.n0 

1,940 

1,970 
2,060 
2,100 
2,130 
2.150 
2,120 


Feb. 

Mar. 

Apr. 

May. 

2,110 

2,400 

1,550 

1,940 

2,150 

2,460 

1,610 

1,960 

2,150 

2,450 

1,770 

1,980 

2,130 

2,490 

1,090 

1,970 

2,130 

2,  MO 

1,W0 

1,970 

2,140 

2,550 

1,500 

1,940 

2,150 

2.490 

1,550 

1,920 

2,100 

2,500 

1,500 

1,910 

2,020 

2.500 

1,470 

1,900 

2,020 

2,440 

1,810 

1,730 

2,040 

2,440 

1,830 

1,200 

2,030 

2,460 

1,660 

930 

2,040 

2,480 

1,570 

951 

2,050 

2,480 

1,530 

941 

2,040 

2,430 

1,380 

1,670 

2,050 

2,140 

1,330 

1,850 

2,060 

2,080 

1,330 

1,850 

2,110 

2,090 

1,330 

1,850 

2,200 

2,060 

1,310 

1,870 

2,350 

2,060 

1,110 

1,880 

2,380 

2,070 

844 

1,910 

2,470 

2,040 

939 

1,M) 

2,490 

2,220 

1,110 

2,490 

2,510 

2,250 

1,440 

2.860 

2,520 

2,230 

1,760 

2,780 

2,530 

2,200 

1,790 

2,640 

2,460 

1,890 

1,820 

2,340 

2,410 

1,630 

1,820 

2,290 

1,520 

1,830 

2,280 

1,680 

1,870 

2,230 



1,630 

2,160 

Jane. 


2,160 
2,160 
2,180 
2,190 
2,410 

2,670 
3,280 
4,540 
4,980 
4,890 

4,800 
5,360 
7.170 
9,060 
9,880 

9,360 
9,270 
9,630 
10,600 
11,900 

12,500 
12.300 
11,900 
11,500 
10,600 

9,190 
8,190 
7,030 
6,430 
5,730 


July. 


4,600 
3,860 
3,550 
3,100 
2,220 

2,460 
2,040 
2,390 
2,230 
2,080 

1,560 
1,760 
2,160 
2,190 
2,350 

2,370 
2,340 
2,300 
2.390 
2,400 

2,310 
2,240 
2,200 
2,240 
2,360 

2,600 
2,720 
2,580 
2,520 
2,580 
2,560 


Aug. 


2,520 
2,480 
2,480 
2,500 
2,490 

2,540 
2,460 
2.420 
2.310 
2,060 

2,270 
2,360 
2,320 
2,380 
2,310 

2,190 
1,710 
1,500 
2,080 
1,780 

1,550 
1,430 
1,410 
1,380 
1,280 

1,280 
1,330 
1,540 
1,670 
1,700 
1,090 


Sept 


750 
950 
930 
890 

860 
800 
780 
830 
870 

900 
940 
940 
980 
010 

940 
930 
930 
900 
880 

680 
660 
700 
830 


770 
830 
840 
820 
850 


'  See  U.  8.  Geol.  Survey  Water  Supply  Paper  321,  p.  61. 
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DaQi^  dUAarge,  m  $eeond/eet,  of  Androscoggin  River  at  Berlin,  N.  H.,for  the  year  ending 

Sept.  SO,  1917. 


i>»y. 


Oct.     Not.     Dec.     Jan.      Feb.  j  Mar.     Apr.     May.    June.    July.     Aug.    Sepi. 


1 2,«00 

J 2,400 

S 1,950 

4 2,150 

5 1,9*0 

• '  1,M0 

7 1,M0 

8 1,980 

9 2,000 

10 1,990 

11 1,960 

12 1,940 

13 2,000 

14 1,950 

15 1,«0 


16.. 
17. 
18. 
19. 
20. 


1,930 
1,940 
1,950 
1,950 
2,150 


21 2,060 

22 ilaoo 

25 1,880 

24 1,940 

25 1,940 

2S 1,970 

27 1,990 

28 ,  1,970 

» 1,970 

» 1  960 

» 1,930 


1,960 
1,970 
1,980 
1,970 
2,060 

1,900 
1,900 
1,940 
1,960 
2,000 

1,975 
1,975 
1,960 
1,950 
1,940 


3,500 
8,100 
2,700 
2,070 
2,100 

2,230 
2,250 
2,160 
2,060 
2,060 

2,060 
2,030 
1,940 
2,030 
2,080 


1,960  ;  2,000 
1,970  I  2,000 
2,040  I  2,030 
2,060  2,060 
2,090    2,050 


1,960 
1,980 
2,060 
2,350 
2,850 

2,700 
2,470 
2,350 
2,200 
2,570 


2,080 
2,150 
2,150 
2,150 
2,170 

2,150 
2,075 
2,100 
2,080 
1,930 
1,900 


1,980 
2,050 
2,000 
2,000 
2,000 

1,990 
1,980 
1,980 
1,990 
2,070 

2,130 

2,100 
2,080 
2,080 
2,080 

2,060 
2,100 
2,150 
2,120 
2,100 

2,100 
2,100 
2,100 
2,100 
2,100 

2,100 
2,100 
2,100 
2,100 
2,150 
2,150 


2,150 
2,150 
2,150 
2,150 
2,150 

2,150 
2,150 
2,150 
2,150 
2,150 

2,150 
2,150 
2,150 
2,150 
2,150 

2,150 
2,150 
2,150 
2,250 
2,450 

2,500 
2,500 
2,500 
2,500 
2,500 

2,500 
2,550 
2,470 


2,450 
2,450 
2,500 
2,500 
2,500 

2,500 
2,500 
2,500 
2,500 
2,500 

2,500 
2,500 
2,500 
2,480 
2,500 

2,500 
2,500 
2,460 
2,280 
2,320 

2,300 
2,280 
2,250 
2,400 
2,400 

2,400 
2,500 


2,400 
2,200 
2,500 
2,650 
2,600 

2,660 
2,750 
2,750 
2,700 
2,600 

2,550 
2,500 
2,300 
1,900 
1^900 

1,890 
1,830 
2,080 
2,420 
3,300 

3,600 
4,500 
5,900 
5,300 
4,600 

4,450 
4,350 


2,650  4,200 
2,400  4,200 
2,400  4,700 
2,400  , 


4,650 
4,600 
4,300 
4,100 
4,100 

4,000 
3,800 
3,600 
3,800 
3,850 


3,650 
3,800 
3,800 
8,900 
8,900 

8,600 
3,650 
4,300 
5,800 
6,500 


3,750  7,500 
3,600  10,800 
3,600  12,000 
3,600  ,11,000 
3,450  11,000 


3,300 
3,300 
3,300 
3,300 
3,350 

4,100 
3,700 
3,600 
4,200 
4,700 

4,450 
4,350 
4,000 

3,800 
4,050 
3,960 


11,000 
12,000 
20,000 
18,000 
17,500 

18,000 
17,600 
17,400 
16,000 
15,200 

13,900 
12,800 
11,200 
10,500 
10,600 


10,600 
7,600 
6,760 
6,000 
4,200 

8,000 
3,000 
1,850 
2,700 
2,200 

1,750 
1,900 
2,100 
1,600 
1,600 

2,100 
2,000 
2,000 
1,900 
1,900 

1,900 
2,000 
2,000 
1,900 
1,900 

2,000 
2,000 
1,700 
1,500 
2,500 
2,500 


1,800 
1,900 
1,900 
1,900 
1,800 

1,800 
1,800 
1,800 
1,800 
1,800 

1,800 

1,700 
1,800 
1,800 
1,900 

2,100 
2,100 
2,200 
2,000 
2,500 

2,600 
2,700 
2,300 
2,200 
2,300 

2,400 
2,200 
2,200 
2,000 
2,000 
1,800 


2,200 
2,300 
2,200 
2,200 
2,000 

1,900 
2,000 
1,700 
2,400 
2,000 

1,900 

1,800 
1,800 
2,000 
2,000 

2,100 
2,300 
2,200 
2,000 
2,300 

2,300 
2,300 
2,300 
2,200 
2,000 

1,800 
1,700 
1,800 
1,900 
1,900 


NoxK.— Diachaise  Sept.  3  estimated. 

Monthly  discharge  of  Androscoggin  River  at  Berlin,  N.  H.^/or  the  year  ending  Sept.  SO, 

1917. 

(Drainage  area,  1,350  square  miles.] 


Mooth. 


Discharge  In  second-feet. 


■B  ini^nrfiifi- 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inoM^  on 
drainage 
area). 


October 

November. 

December 

January 

si^r 

June 

July 

August 

September 

The  yew 


2,600 
2,850 
3,500 
2,150 
2,550 
2,660 
5,900 
4,700 
20,000 
10,600 
2,700 
2,400 


1,800 
1,930 
1,900 
1,980 
2,150 
2,250 
1,830 
3,300 
3,600 
1,500 
1,700 
1,700 


2,000 

2,100 
2,170 
2,070 
2,260 
2,450 
3,140 
3,880 
10,600 
2,8«) 
2,030 
2,010 


1.48 
1.56 
1.61 
1.53 
L67 
1.81 
2.33 
2-87 
7.85 
2.12 
L50 
L52 


L74 
L86 
L76 
L74 
2.09 
2.60 
3.31 
8.76 
2.44 
L73 
L70 


20,000 


1,500 


3,120 


2.31 


31.44 


Note. — The  monthly  discharge  in  second-feet  per  square  mUe  and  the  run-off  in  depth  in  inches  do  not 
'Bpresent  the  natural  how  from  ttie  Ixisin  because  of  artificdai  storage.  The  vearlv  discharge  and  run-off 
tobtless  reprcaent  more  nearly  the  natural  flow,  for  probably  tttUe  stared  water  is  held  over  frtxn  year 
to  year. 
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IxcATi  •»  — X\  iim  X  R-zni  ri  FiZa  P  Tier  *\   st  Riai  rd,  Oxifd  Crmmtj, 

RsmL=<^  ATi"4B£g — Mat  I*,  lyjcX  v  S?pee«b«r  »,  1917. 

Gx'vss  — •I'ci?  zi  prod  ii>  -re  iiai;  la  ^iber  £=.  ^Jijace  i  pr^rer  b  ose. 

r*sKXAJKC. — *'  a^n^sefi  ^ot  dJMrjirn  cT«r  th«  dva  br  lae  cf  the  Fn 

i:f3L-:L^  wzrJL  a  «i::i«*fi  c  «£rie&i,  aad  dbe  q-rantitiw  pMBB^  UtTDOgii  the  ijliumb 
yLaeia   c  'ihie  pi  wig  a  oae.  w^:a  bare  been  caffpfrilr  nied. 

Ic«- — S*a»2«!-i3eri:arTe  r-iiai  a  hn>  xf^rted  tr  ice. 

Rb&cljlti:^  — >v.  rks^  i^  Ric»pt  fratea  c  lakem  as  beadwslas  ol  Andrrwco^gm 
Riv«r  .kzzreeucB  at*  txi  JT*  <  btllii^a  Txtir  ieec  Tlie  wuyred  vmter  is  icgnlaoed 
m  the  :r:«T««   £  ih*  wat«'-c»  ""Ter  -aseo  bei  w.     Results  n  t  o<rTected  for  8tc<ace. 

Coor««xno-« — Recria    '-^^iM*!  jai  ^  Qpat^a  as  nude  bj  ChuieB  A.  Mixer, 
r.  R  zzni  ri  FaI^  P  ver  O  . 


D»T.  •>!.  3fc»r.  E*c-  Jm.  F*t.  Sv.  A-r.  Mar.  .h»e.  Ji^'.     Aar     dcfC 

i_ I '^-«  ;  *4,  -  —  rM  r^  r-«:  to.  4 -jn  5.5eo  *.7x. 

3 -    -V  r -J,  3^,  i-*»;  2.tV  rv<  4,"ij0  4  ;:•>  5.1?)  c.no 

4 1  *"  *  -*  1 -?«:  1*:  *«*'  ^"^:  *  ">  *.  aa  *.'to  4,?» 

3 2,Oi  XJ>.  1,J«  i,4i;  i,L»  2,511.  j,ja)  5,*»  5.730  4,3) 

4 2  VC  1  rsi  -i  ty.  *.*•»  i«»r  i-inc  ;.«»  5,«l»  4,»9  2.510 

7 2  V.  2  *j».  1  -^  2,  3L  rvi  i-'aL  -»,*«  5,ao  4,7»  xtso 

» 1   ».ji  l^  J  -•-  2.-V  2.4V  2,*r:  «.a.  5,  wo  5,  >«  2,5» 

» r-:  2  >*•  1  •^  2.4J:  r*:  i.'^:  4,^1)  5,j»  *.«»  2.<«o 

W r**-  X*.v  2,j6».  2,4Ji  2,0,  2,«L  4,L»  5,jai  «.*«  3,«0 

11  I  er-  »,*ir.  ». mr  rrr  2.1^  2."**>  3,^3P  :.no  ix^ae  i,r?D 

12     2  >i  2-'^  2   OC  2  rJl.  2,OL  2.VT  J, -N'  5.430  21. :<»  2,71*? 

U 2--'^  2-0,  2,i<  2.>4i  2-4JL  2,rjL'  4.-4*.  4,10)  lv.:«>  2,^» 

M :  *'<■  2*.!  2,  ,-x  ri-"*'  2,^^  2^-M  J,  sii  5.4»  U.aO  2,«0 

U 2,  .3)  2,3*>  2,i?;  2,/X  2,41)  2,H)I>  3,I7j  -^^WO  14,9»  2,I» 

M 2  'J>  XTT-  2.rr-  2  nr»  2.rn  2.^0  1.  ^3P  3,TW  13,7T0  2.?» 

17 2.?*'  2   >•  2  23  2,M^  2.4^  l-Hi:  3,*2t  4,-^^0  U.i©  2.S30 

IS 2  >•  2-.*,  2,231'  2,*:.-  2.150  2.  >*:  4.V«;  5.  •»  3\iT0  2,?» 

t> 2.*«>  \,r  2.4V  2.rv»  2-^»  2.>«^  5.rr.  :,510  .S>4m>  2,740 

» 3.^«J  2,  rj  2,:oL-  2,T*Jb  2,5J0  2,*»  7,JX  ',«0  n,»>  2,710 

21 3,«*^  2-r.  2,^:  *.«»  2.*a>  2,47>  ^.vp  7,00  1**.«0  2,-«0 

22 2-   .Vf  2    -,  2,-M,  2--<«)  2.^^  2.:!:  11.  in  i.jiSO  l^.TOO  2,400 

23  2.74'  2.4V  2.vt  2-'Jt>  2.--SJ  2.  -fc.  !.'.»»  5.*»  L*,«>  2.'o0 

31  2.-*^'  4.4#)  2,'#y"'  2,4<^  2.70  2-%V  11.  •*>  ->. "SW  U, 'DO  2.470 

25 2,'i0»>  4,U0  2,i>:  2,«:  2,170  2,^X  >,■>•}  -5,480  LJ,JD0  2,30 

» 2.==*  l.-*ao'2,>50  2,m  2-^nO  3.2SO  7.  »0  5.7W  n,«0  2,«) 

27 2,io.j  2,:::-  2.  ">3u  2,+*-  2.  SHJ  3.^7'>  A,  4S-  4,'>»J  r\JDO  2,510 

28 2,4-«)  2,  <iL-  2,;-Ji.  2,v  2,:?:.}  7.-^  •^.lij  4, >iO0  ,  «^,  170  2,5aO 

29 2,1*^  3,IJ}  2.;2L-  2,4^j  7. 2yi:  6.4V  '  4,'*7i)  8,»53D  2,*X4) 

X 2,V<)  4.yK)  2,i:.  •2,:20  o.ilU  7.yrtJ  .  6.0a0  |  9,3»  2,380 

31 2,4yO  2,l4u  2,ilj  4,45o  J,i«  , ^«» 


X41rt 

%m 

2.5IB 

2,9n 

^ao 

2,150 

2.0) 

2,?:u 

2,» 

2.« 

i«) 

!,» 

2,4» 

2,5» 

2,W) 

2,43* 

2,3an 

2.MD 

2,77D 

a.» 

2,7» 

Sr» 

2.1'« 

^230 

2.>« 

X390 

2,4fO 

s.» 

2.  ft© 

2.» 

2,S» 

l.ffO 

3,2^ 

2,300 

3.5«0 

2,2BD 

2,530 

2,» 

2,930 

2.a» 

J.-W 

^« 

S.-C) 

2,57» 

3. 330 

2,  WO 

4,500 

2,460 

5,380 

2,310 

3,«* 

2,33t» 

3,480 

X«0 

3.aao 

a,»p 

2,S». 

2,l«0 

2,«0 

i.ato 

3^l«0 
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Monthly  diadiargt  of  Aniro$coggin  Biter  at  Rumford  FalUf  limner  for  the  year  ending 

Sept.  SO,  1917. 

[Drainaipe  am,  3,000  square  mfles.] 


Month. 


Disdiarge  in  second-feet. 


Iffudmuin. 


Iffaitmntn- 


Uem. 


Per 
square 
mile. 


Runmff 
(depth  in 
inches  on 

drainage 
area). 


October 

NoT^emher. .... 
December ..... 

January 

February 

Man* 

•is?.:::::::::: 

June 

July 

August 

Sq^mber 

The  year 


3,640 
4,960 
8, 950 
2,930 
2,910 
7,640 

13,500 
7,430 

30,300 
8,310 
5,380 
2,870 


1,930 
1,970 
2,050 
2,080 
3,150 
3,340 
8,470 
4,930 
4,720 
2,090 
2,000 
1,800 


2,540 
2,630 
2,990 
2,510 
2,510 
3,220 
6,070 
5,690 
12,300 
3,220 
2,990 
2,350 


1.22 
L26 
1.43 
L20 
L20 
L54 
X90 
X72 
5.85 
1.54 
1.43 
L12 


1,41 
L41 
1.65 
L38 
1.25 
1.78 
3.24 
3.14 
6.53 
L78 
1.65 
L25 


30,300 


1,800 


4,070  ;  1.95  I 


36.47 


NoTK. — The  monthly  dischariw  in  second-feet  per  square  mile  and  the  run-off  in  depth  in  Inches  do  not 
t  the  natural  lloir  from  the  basin  because  of  artificial  storage. 


MAQJlLLOWAT  RIVEK  at  AZI8COHOS  DAM,  MAIHX. 

Location. — ^At  Aziscohoe  dam,  Oxford  County,  about  15  miles  above  mouth. 

Dbainags  area. — ^215  square  miles. 

Records  available. — January  1,  1912,  to  September  30,  1917. 

Gaqe. — ^Vertical  staff  in  two  sections,  the  lower  attached  to  one  of  the  concrete  but- 
treasefl  of  the  dam  and  the  upper  on  the  concrete  gate  tower. 

Determination  op  discharoe. — Discharge  determined  from  readings  of  gate  open- 
ings. Gates  have  been  rated  by  cunent-meter  measurements  at  a  station  about 
a  mile  below  the  dam. 

Rbovultion. — ^The  capacity  of  the  storage  reservoir  above  the  dam  is  9,593,000,000 
cubic  feet,  and  the  discharge  is  regulated  for  power  interests  below.  The  opera- 
tion of  the  gates  is  planned  to  maintain  as  nearly  as  possible  a  constant  flow  at 
Berlin,  N.  H.    Results  not  corrected  for  storage. 

Cooperation. — Discharge  computed  and  furnished  for  publication  by  Walter  H. 
Sawyer,  agent  Union  Water  Power  Co.,  Lewiston,  Maine. 
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SURFACE  WATER  SUPPLY,   1917,  PART  I. 


AMDMOMCoaaa  xmn  at  rukfosd  faixs,  maxhb. 

Location. — At  dam  of  Rumfoid  FaUs  Power  Co.  at  Rumford,  Oxford  Couaty. 

Dhainaob  abba. — ^2,090  square  miles. 

Records  available.— May  18,  1892,  to  September  30,  1917. 

Gaoes.— One  in  pond  above  dam;  another  in  tailrace  of  power  house. 

DiscHAROB. — Computed  from  discharge  over  the  dam  by  use  of  the   Fraocis  w&i 

formula  with  modified  coefficient,  and  the  quantities  passing  through  the  -vaiicHa 

wheels  of  the  power  house,  which  have  been  carefully  rated. 
Ice. — Stage-dischaxge  relation  little  affected  by  ice. 
Regulation. — Storage  in  Rangeley  system  of  lakes  at  headwaters  of  Andro6cc(g^ 

River  aggregates  about  29.6  billion  cubic  feet.    The  stored  water  is  reguJsted 

in  the  interests  of  the  water-power  users  below.    Results  not  corrected  for  etorage. 
Cooperation. — Records  obtained  and  computations  made  by  Charles  A.  Mixer, 

engineer,  Rumford  Falls  Power  Co. 


DaUy  discharge,  in  tecond-feet,  of  Androscoagin  River  at  Rumford  Falhy  Maine,  for  tkt 

year  ending  Sept.  SO,  1927. 


Dav. 


Oct. 


I ...J  2,670 

2  .1  2,Hm 

3 '2,r*50 

4  ...      -I  2,470 


6                   

2.330 

7,. 

2,360 

8  . 

1,930 

9 

2,510 

10 

2,440 

11                   ..   . 

2,470 

12 

2,330 

13 

2,280 

14 

2:480 

15 

2,030 

16 

2,520 

17 

2,390 

18 

2,340 

19 

2,400 

30 

3,640 

21 

3,490 

22  .          

2,f\m 

23 

2,7^10 

24 

2,690 

35 

2,650 

26 

2,580 

27 

2,530 

28 

2,490 

28 

2,390 

30 

2,550] 

31 

24SS 

-H 

Nov. 


2,440 
2,590 
2,*i30 
2,540 
2,250 

2,420 
2.420 
2,360 
2,380 
2,410 

2,480 
2,250 
2,470 
2,430 
2,340 

2,370 
2,300 
2,390 
1,970 
2,570 

2,310 
2,070 
2,450 

4,440 
4.1R) 


Dec.     Jan. 


8,950 
5,370 
3,640 
3,360 
3,240 

3,410 
3,380 
3,340 
3,060 
2,960 

2,980 
2,920 
2,290 
2,050 
2,370 

2,270 
2,230 
2,230 
2,450 
2,550 

2,570 
2,690 
2,8Sii 


2,300 
2,530 
2,460 
2,410 
2,450 

2,490 
2.030 
2,350 
2,420 

2,430 

2,370 
2,330 
2,280 
2,180 
2,920 

2,930 
2,890 
2,810 
2,750 
2,600 

2,430 


Feb. 


2,490 
2,500 
2,450 
2,400 
2,520 

2,490 
2,480 
2,450 
2,510 
2,470 

2,J90 
2,430 
2,430 
2,430 
2,410 

2,470 
2,460 
2,150 
2,550 
2,530 

3,620 
2,660 
.'.680 
-'.TOO 
•'70 


Mar. 


2,920 
2,81)0 
2,880 
2,760 
2,880 

2,860 
2,820 
2,870 
3,840 
3,800 

2.790 

2,830 
2,730 
2,680 
2,800 

2,810 
2,730 
2,340 
2,540 
2,460 

2,470 
2,510 
2,540 
2,650 
2,620 


Apr.     Hay.    June. 


8,310 
6,730 
5,710 
4,760 
4,730 

3,500 
2,980 
3,590 
3,680 
3,000 


4,230  7,110  5,530 

4,470  6,620  5,580 

4,550  6,210  5,370 

4,760  6,030  6,730 

5,030  5,920  5,750 

5,430  5,490  4,990 

6,440  5,230  4,720 

6,030  5,080  5,040 

4,940  5,260  6,460 

4,130  5,330  6,^10 

3,830  5,310   13,800 

3.980  5,430  {21.700 

4,040  4,930   19,700 

3,930  5,430   14,800 

3,470  6,100   14,900 

3,920     5,310  13,700 

3,820     4,670  14.500 

A.hm    5,000  30,300 

6,700     5,510  23,400 

7,900  1  6,400  17,300 

9,060  I  7,430  16,900    2,' 
11,U10     5,960  16,700  U.^CO, 
13,500     5,400  15,900    2,1.50' 
11,000     6,680  114,000  I  2,4TO 

8,040    6,480  V3,a00    2,S30 


7,380 
6,430 
6,U0 
6,450 

7,060  I 


5,710 
4,940 
4,930 
4,970 
0,030 
5,540 


U,600 
10,300 
9,170 
8,630 
9,330 


2,.V.. 

2.3vS0  S^   \\sft\ 
2,400    \*'^ 


^ 


A]!n)ROSCOGGIK  BITEE 


Monthly  diidiarge  of  Androacoggm  Rwer  at  Ryy  ftrr  Fal^    A'c.: 

Sept.  JO,  lyr. 

[Draiziaisetn 


Month. 


October 

November 

December 

January 

Febniatry 

March . .". 

AprU 

May 

June 

July 

August 

September 

The  year 


NoTK. — The  monthly  discharge  in  i 
r^resent  the  natural  flow  from  the  t 


MAGAIXOWAT  XXTIS  AT  i 


Location. — At  Aziscohoa  daai,  Oxtel 
DEAiNAaE  AREA. — 215  Square  loilflt. 
Records  available. ^^anuar>'  1,  M^ 
Gage. — Vertical  'staff  in  two 

tresses  of  the  dam  and  tbe 
Determination  op  discharge. 

ings.    Gates  have  been  mtod  hf 

a  mile  below  the  dam. 
Regulation.— The  capacity  of  ^ttm 

cubic  feet,  and  the  diwrhtiy  ii 

tioD  of  the  gates  is  {banned  i» 

Berlin,  N.  H.    Result* 
Cooperation  .—Discharge 

a^ent  Union  WirtcrlWy^U. 


Kderable 
^lls  probably 


/ecember  to  April. 

cond-feet.     Daily  dis- 

to  rating  table.     Open- 

- ,  durwg  the  year  ending  Sept,  SOy 


x.-ft. 
1,150 
1,290 
6,700 
6,740 


Date. 

Made  by^ 

Gage 
height. 

Dis- 
charge. 

May     1 
8 
17 
25 

F.  E.  Presscy 

do 

Feet. 

5.72 
.'i.04 

Sce.-fl. 

8  350 
6,570 
4,960 
5,310 

do 

do 

4.50 
4.36 

-discharge  relation  affected  by  ice. 
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»..»_<^ 

Sh 

««•). 

MmA. 

^.^ 

»^ 

- 

fVr 

OrtotiW' 

1,«0 
1.4S0 
1,«0 

m 

801 
1,560 
1,070 
1,300 
4,600 
1.610 
1,780 
1,880 

m 

87 
183 
US 
1*4 

76 
81 

■•a 

$14 
181 

190 
967 
MO 

*T7 

S^C7 
4.60 
2-9 
.85 
167 
4.4S 
1.12 
1.20 
7.67 
1.88 
2.S5 
6.52 

6^51 

Koremtjf 

4.11 

Deneiiibfr 

2.7B 

Jftmtuy , , . 

91 

^f*nuu7. 

1  71 

¥ftr>i> 

&.U 

April 

IS 

ySf. .:::::     ::  : 

1  4 

Jaiw 

90  :        l«i50 
216             604 

90             $18 
SQ2          1,600 

8.  SB 

JttJy.    . 

2-17 

2.91 

B^ytMuhfr ..    ....   X    ,.   .   ....xx. 

79 

Th^  jTMt . .... 

4,600 

76                7M  1            1.X7 

4$  71 

— 

Note.— Th«  monthlj  diseharce  in  mrooA-ltH  jmt  tquare  nifle  and  tte  nm*«ff  in  depth  tn  incfafs  6o 

not  nn>r«»nit  the  oAtiiral  flow  from  tbe  basin  because  of  titlflcjal  stance,  llie  vearly  disdiauQi  and  nm- 
off  doabtkM  reprcMot  more  nearly  the  natural  flow,  for  probably  little  stared  water  is  held  owtr  tnm 
year  to  year. 

xjTTLX  ASDmosoooonr  xma  RAm  sovth  PAmis.  haisx.  * 

Location. — ^At  left  end  of  an  old  dam  at  Bioco  Falls,  200  feet  below  highway  bridge 
and  5  miles  above  South  Pans,  Oxford  County. 

Drainagb  abba.— 75  aquare  milee. 

Records  availablb.— September  14,  1913,  to  Septemb^  30,  1917. 

Qaob.— Chain  on  left  bank  installed  April  16,  1914;  original  gage,  a  vertical  otaff, 
was  deatioyed  by  ice  March  2,  1914;  fnnn  March  18  to  April  9,  1914,  a  chain 
gage  on  a  footbridge  was  used;  all  gages  referred  to  same  datum  and  at  practi- 
cally same  place.    Gage  read  by  G.  A.  Jackson. 

DiBCHABOE  MBA8UBBMBNT8.— Made  from  highway  bridge  or  by  wading. 

Channel  and  control.— At  low  and  medium  stages  wat^  flows  through  opening 
at  left  of  old  stone  dam;  opening  was  enlaiged  by  high  water  of  April  9,  1914; 
water  flows  over  dam  at  gage  height  5.30  feet. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  8.4  feet  at  7  p.  m. 
June  12  (discharge,  2,070  second-feet);  minimum  stage  recorded  during  yeir, 
1.5  feet  several  times  in  July  and  August  (discharge,  20  second-feet\ 

Ice.— Control  remains  open  throughout  the  winter;  stage-dischaige  relation  not 
affected  by  ice. 

Regulation.— Storage  at  Snows  Falls,  1}  miles  above  the  station,  and  at  VTert 
Paris,  4  miles  above,  has  some  effect  on  regimen  of  stream. 

Accuracy.— Stage-discharge  relation  changed  at  the  time  of  high  water  April  9,  1914; 
otherwise  practically  permanent.  Rating  curve  well  defined  below  700  second- 
feet  and  fairly  well  defined  between  700  and  1,800  second-feet.  Gage  re^  to 
tenths  once  daily.  Daily  discharge  ascertained  by  applying  rating  table  to 
daily  gage  height.  Records  good  except  for  times  of  sudden  changes  in  stage, 
when  the  number  of  gage  readings  is  insuflSdent  to  determine  accurately  the 
mean  daily  flow. 
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Dimsharge  meaguremenU  of  Little  Androscoggin  River  near  SoiUh  Paris,  Maine,  during 

the  year  ending  Sept.  SO,  1917. 
(Made  by  O.  C.  Danforth.] 


Date. 


Dis- 
charge. 


AprUie. 
Sept.  25. 


Sec.-ff. 
421 
43.6 


Daily  discharge,  in  second-feet,  of  Little  Androscoggin  River  near  South  Paris,  Maine, 
for  the  year  ending  Sept.  SO,  1917. 


-Dny. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

493 
475 
512 
475 

458 

585 
1,280 
700 
558 
458 

348 
360 
348 
426 
458 

426 
493 
512 
635 
685 

830 
760 
615 
468 
442 

411 
384 
360 
348 
348 

May. 

June. 

July. 

Aug. 

Sept. 

1 

108 
92 
84 
84 
84 

76 
76 
40 
76 
68 

61 
68 
68 
61 
47 

61 
61 
54 
61 
372 

229 
169 
132 
124 
116 

116 
84 
84 
54 
76 
68 

90 
108 
92 
76 
61 

76 
61 
61 
54 
54 

61 
40 
47 
40 
61 

61 
68 
68 
47 
84 

68 
61 
61 
314 
124 

108 
108 
100 
108 
360 

1,180 
493 
303 
199 
179 

209 
199 
149 
149 
124 

124 
132 
132 
124 
100 

100 
108 
100 
108 
100 

106 
116 
372 
270 
219 

159 
159 
140 
124 
108 
108 

108 
108 
100 
116 
124 

124 
100 
116 
124 
124 

116 
108 
84 
108 
239 

209 
189 
179 
140 
124 

116 
108 
92 
92 
100 

100 
84 
84 
92 
84 
68 

61 
61 
68 
68 
61 

61 
61 
61 
47 
47 

47 
47 
54 
54 
54 

54 
54 
54 
54 
54 

54 
54 
54 
61 
54 

61 
68 
68 

61 
68 
68 
61 
61 

61 
54 
54 
61 
61 

61 
61 
61 
61 

68 

76 
76 
68 
61 
61 

61 
68 
76 
106 
116 

140 
239 
900 
900 
585 
493 

314 
292 
303 
325 
303 
270 
239 
229 
229 
219 

189 
109 
219 
199 
219 

159 
140 
132 
124 
108 

116 
116 
209 
249 
209 

149 
132 
132 
169 
239 
199 

159 
159 
140 
179 
132 

116 
108 
124 
189 
199 

760 

1,970 

1,080 

535 

585 

493 

1,180 

1,180 

830 

615 

493 
468 
348 
303 
360 

303 
229 
179 
132 
384 

219 
179 
169 
116 
108 

106 
92 
68 
68 
68 

76 
92 
100 
92 
92 

76 
61 
47 
47 
29 

24 
24 
20 
29 
34 

34 
29 
29 
29 
29 
24 

24 
20 
20 
24 
20 

24 
20 
20 
20 
20 

24 
24 
24 
24 
24 

29 
84 

169 
92 

106 

239 
140 
116 
189 
348 

281 
140 
140 
169 
169 
150 

106 

2 

92 

3 

76 

4 

76 

5 

61 

6 

47 

7 

47 

8 

47 

9 

40 

10 

40 

11 

34 

12 

34 

13 

29 

14 

29 

15 

24 

le 

24 

17 

29 

18 

34 

19 

40 

20 

47 

21 

68 

22 

54 

23 

54 

24 

47 

25 

40 

28 

40 

27 

34 

28 

34 

20 

30 

30 

24 

31 

Nois.— Discharge  estimated  Feb.  15-22. 

Monthly  discharge  of  Little  Androscoggin  River  near  South  Paris,  Maine,  for  the  year 

ending  Sept.  SO,  1917. 
fDrainage  area,  76  square  miles.] 


Discharge  fa  second-feet. 

Run-off 
(depth  in 
inches  on 

drafaage 
area). 

Mooth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October '. 

372 
360 

1,180 
239 
68 
900 

1,280 
325 

1,970 
219 
348 
106 

40 
40 
100 
68 
47 
54 
348 
108 
106 
20 
20 
24 

95.3 
90.7 

200 

118 
67.0 

160 

516 

203 

464 
71.4 
93.7 
46.1 

1.27 
1.21 
2.67 
1.67 

.760 
2.13 
6.87 
2.71 
6.19 

.962 
1.25 

.615 

1.46 

November 

1.35 

Becemb^ 

3. 06 

Janaarv 

1.81 

PebruSy.. 

.79 

Mi^fn!;.:::;:::::::::::;:;:::::::::::::::::: 

2.46 

Anril 

7.66 

m!^..:::::::::::::::::::::::::::::::::::::::: 

3.12 

June 

6-91 

July 

August 

8«pt«mber 

1.10 

1.44 

.67 

The  year 

1,970 

20 

176 

235 

31.85 
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SURFACE  WATEB  SUPPLY,  Mil,  PAST  I. 


PBBSUlfPSCXXr  RIVSB  BASIN. 
PBXSXniPSCOT  XmOL  at  OUTLXT  of  8EBAQO  lAXM,  MAZHX. 

LocAHQN.— At  outlet  dam  at  Sebago  Lake  and  hydroelectric  plant  at  Eel  Weir  Falls, 
Cumberland  County,  1  mile  below  lake  outlet. 

Drainaob  arka. — 436  square  miles. 

Rbcords  available. — January  1,  1887,  to  September  30,  1917.  Results  of  a  lecom- 
putation  of  all  data  tnm  1887  to  1911  are  published  in  the  second  annual 
report  of  Maine  State  Water  Storage  Commission. 

Gaobs. — On  bulkhead  of  gatehouse  at  outlet  dam  and  in  forebay  and  taHrace  of 
power  plant. 

Dbbchargb. — ^Prior  to  March,  1904,  discharge  was  determined  from  records  of  open- 
ing of  gates  in  dam;  since  March,  1904,  flow  fr(»n  lake  has  been  recorded  by  three 
Allen  meters,  (me  on  each  of  three  pairs  of  30-inch  Hercules  wheels;  wheels  and 
recording  metets  checked  by  current-meter  measurements,  brake  tests  of  wheels, 
and  electrical  readings  of  the  generator  output.  Water  wasted  at  regulating 
gates  is  measured  from  records  of  gate  openings  an4  coeflScients  determined  from 
current-meter  measurements. 

ICB. — Stage-dischaige  relation  not  affected  by  ice. 

Rkoulahon. — Sebago  Lake  (area,  46  square  miles)  is  under  complete  regulation. 
Results  not  a»rrected  for  storage. 

Cooperation. — ^Entire  record  furnished  by  S.  D.  Warren  Co. 

Daiiy  dxttharge^  in  Bectmd-feet,  of  Pre9ump$cot  River  at  otUlet  of  Sebago  LaJke^  Maim, 
for  the  year  ending  Sept.  SO,  1917. 


Dmj 


Oct.     Nov. 


Dec. 


Jan. 


Feb. 


ICar. 


Apr. 


Kay. 


June. 


July.     Aug.     Sept 


1. 
2. 

4.. 

5. 

6. 
7.. 
8.. 
9. 
10.. 

11.. 
12. 
13. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23. 
24. 
25.. 

2S.. 
27.. 
28.. 
20.. 
SO.. 
81.. 


333' 

795 ; 

867 

802  I 

857  1 

883 

242 

890 

845 

897 
853 
783 
837 
360 


828 
870 
902 

858 
262 
835 
830 
795 

880 
878 
678 
327 
892 


875 
755 
845 
882 
332 

863  I 

870  I 
848  , 
788  , 
837  . 

827 
508 
807 
808 
840 

875 
870 

808 


790 
875 
877 
670 
762 

317 

882 
855 
825 
730 


673 
792 
342 
793 
840 


I 


811  I 

868 
820 
782 
365 

817 
837 
825 
828 
785 

807 
275 
845 
833 
838 

790 
760 
755 

273 

697 
845 
837 
787 
723 
347 


760 
828 
827 
858 
835 

733 

300 
808 
792 

808 

737 
840 
840 
267 
605 

777 
787 
832 
768 
827 

277 
743 

820  I 
830  ■ 
840 

813 
802  • 
318  ) 
802  . 
835  . 
840  i. 


810 
S12 
g33 
283 

776' 
I 
830  i 
837  I 
837 
845  1 
8421 

345 
830 
835 
837 
812 

825 
773 
318 
842 
842 

812 
840 
813 
838 
410 

818 
820 
830 


842 
827 
837 
307 
790 

840 


835 
800 

252 
842 
845 
835 
840 

807 
728 
322 
835 
843 

850 
840 
838 
832 
213 

700 
693 
752 

700 


212 

737 
798 
780 
812 

667 
562 
222 

843 
807 

780 
842 
802 
693 
340 

788 
803 
798 
792 


778 
255 
832 
840 
777 


650 
385 

812 


842 

787 
828 
813 
752 

270 
813 
842 
837 
730 

795 
800 
275 
823 
755 

793 
807 
785 
705 
247 


720 
740 
258 
743 
706 

768 
745 
722 
707 
245 

623 
828 
965 
697 
738 

1,080 
1,800 
2,330 
2,420 
2,470 


765  2,530 
780  2,660 
738  I  2,090 
735  I  2,730 
808  >  2,700 


727 
205 
807 
712 
705 
757 


2,600 
2,710 
2,700 
2,500 
2,600 


2,480  790 

2.450  767  I 

2.400  I  703 

2.300  '  760  < 

2.350  210 


2.830, 
2,180^ 
2,240; 
1,650  I 


847 


758 
758 
757 
762 
760 


835  762 

808  «  MO 

807  •  787 

702  ,  758 

285  I  757 


770 
768 
765 
712 
632 

617 
182 
752 
758 
752 

762 
780 
743 
263 
768 
787 


778 
758 
722 
262 
770 

753 
758 
735 
757 
733 

260 
783 
767 
770 
773 
770 


720 
4S 

m 

740 
783 

727 
8» 
792 
30 

m 

797 

ns 

806 

8DB 
80 


798 
806 
80 
812 

tfU 
722 
306 
79 

at 


80 

•m 

300 
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Monthly  discharge  of  Presumpscot  River  at  outlet  of  Sehago  Lake^  Maine^  for  the  year 

ending  Sept,  SO,  1917. 
[Drainage  area,  436  square  miles.] 


Montli. 


October 

NoTember 

December 

January 

February 

March 

AprU 

Mky 

June 

July 

August 

Sei^ember 

The  year 


Discharge  in  second-feet. 


May^ninrn 


902 
882 
845 
858 
845 
845 
888 
842 
2,730 
2,480 
790 
832 


2.730 


Minimum. 


242 
317 
222 
277 
283 
213 
212 
247 
245 
182 
210 
45 


45 


Mean. 


761 
768 
704 
737 
755 
734 
699 
714 
1,560 
1,150 
691 
677 


Per 
square 
mile. 


1.75 
1.76 
1.61 
1.69 
1.73 
1.68 
1.60 
1.64 
3.58 
2.64 
1.58 
1.65 


1.90 


i^; 


Run-off 
depth  In 
ncnes  on 
drainage 
area). 


2L02 
1.96 
1.86 
1.95 
1.80 
1.94 
1.78 
1.89 
3.99 
3.04 
1.82 
L73 


25.78 


Note.— The  monthly  discharge  in  second-feet  per  square  mile  and  the  run-off  in  depth  in  inches  do 
not  represent  the  natural  flow  from  the  basin  because  of  artificial  storage.  The  yearly  discharge  and 
nin-oB  doubtless  represent  more  nearly  the  natural  flow,  for  probably  little  stored  water  is  held  over 
ftom  year  to  year. 

SACO  BIVEB  BASIN. 

8AOO  BIVXR  AT  00&NI8H,  MAIBX. 

Location. — At  highway  bridge  at  Cornish,  York  County,  half  a  mile  below  mouth  of 
Oaeipee  River. 

Drainage  area. — 1,300  square  miles. 

Records  available. — June  4,  1916,  to  September  30, 1917. 

Gage. — Chain  attached  to  bridge;  read  by  S.  J.  Elliott. 

Discharge  measurements. — Made  from  bridge. 

Channel  and  control. — Bed  covered  with  sand  and  boulders.  Channel  broken  by 
one  pier  at  bridge. 

Extremes  op  discharge. — ^Maximum  stage  during  period  covered  by  record,  9.4 
feet  at  6.30  a.  m.  June  18,  1917  (dischaige,  from  extension  of  rating  curve,  about 
17,400  second-feet);  minimum  stage  recorded,  0.8  foot  at  4.30  p.  m.  August  16, 
6.30  a.  m.  September  11  and  September  22,  1917  (dischaige,  from  extension  of 
rating  curve,  about  635  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice  which  forms  to  considerable 
thickness. 

Regulation. — ^The  operation  of  power  plants  at  Swan  Falls  and  Kezar  Falls  probably 
has  little  effect  on  flow  at  station. 

Accuracy. — Stage-discharge  relation  seriously  affected  by  ice  December  to  April. 
Rating  curve  fairly  well  defined  between  1,000  and  9,000  second-feet.  Daily  dis- 
charge ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Open- 
water  records  good ;  winter  records  fair. 

Discharge  measurements  ofSaco  River  at  Cornish^  Maine^  during  the  year  ending  Sept,  SO^ 

2917. 


Date. 


Nov.  14 

Feb.    2 

Apr.  12 

20 


Made  by— 


E.  W.  Conners 
....do 

F.  E.  Pressev. 

G.  C.  Danforth 


Oaee 
hei^t. 


Feet. 
1.47 

0  3.71 
6.05 
4.97 


Dis- 
charge. 


aec.'ft. 
1,150 
1,290 
6,700 
6,740 


Date. 


May  1 
8 
17 
25 


Made  by- 


Oaee 
leignt. 


heigi 


Feet. 

F.  E.  Pressey 6.72 

do ,      6.04 

do I      4.50 

do I      4.36 


•I 


Dls- 
charge. 


aee.'/U 
8350 
6,570 
4,960 
5,310 


a  Stage-discharge  relation  affected  by  ice. 
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MdfMjf  dMiarge  ofSaeo  River  at  Comith^  Maine,  for  the  period  June  4,  2926 ,  to  Sept. 

SO,  1917. 

[Drainage  ana,  1,300  sqnarB  miles.] 


Mooth. 


Discharge  in  secood-Ceet 


ICaxinuun. 


Utan. 


square 
mile. 


Run-off 

mcnes  oq 

diainafie 

area). 


1916. 

Jane  4-30 

July 

Aosvst 

September 

1916-17. 

October 

N'oT^raiber 

Ooomiber. ................ 

Janoary 

Febanary 

March 

^;::::::::::::::::::;:: 

June 

July 

Aui^st 

September 

The  year 


10,900 
«,180 
3,680 
3,400 


4,420 
2,140 
1,260 
1,010 


7,660 
3,760 
1,730 
1,530 


5.89 
2.89 
1.33 
1.17 


1,900 
2,820 
4,780 
1,900 
1,360 
6,180 

10,900 
8,250 

16,900 
6,180 
2,400 
2,140 


1,090 
1,010 
1,570 
1,360 
1,180 
1,260 
5,750 
4,600 
4,260 
1,460 
635 
700 


1,440 
1,420 
2,720 
1,710 
1,280 
2,000 
7,800 
5,850 
8,740 
3,090 
1,470 
1,200 


1.11 
1.00 
2.09 
1.32 
.985 
1.54 
6.00 
4.50 
6,72 
Z38 
1.13 


16,900 


635 


3,220 


2.48 


5.91 
3.33 
1.58 
1.30 


1.38 
1.32 
3.41 
1.52 
1.08 
1.78 
6.69 
5.19 
7.50 
3.74 
1.30 
1.08 


33.69 


088IPEX  xrna  at  oobmibh,  kazhx. 

Location. — ^At  highway  bridge  in  Cornish,  York  County,  1}  miles  above  confluence 
with  Saco  River. 

D&AiNAOB  ABBA.-^448  squATe  miles. 

Rbcx>rd8  available. — July  5,  1916,  to  September  30, 1917. 

Gaok. — Chain  attached  to  bridge;  read  by  O.  W.  Adams. 

Discharge  mbasurbmbnts. — ^Made  from  bridge. 

Channel  and  control. — ^Bed  covered  with  sand  and  gravel;  possibly  shifting  some- 
what.   Channel  broken  by  one  pier  at  bridge. 

Extremes  of  discharge — ^&£aximum  stage  during  period  covered  by  record,  7.25 
feet  at  6  a.  m.  June  18,  1917  (discharge,  from  extension  of  rating  curve,  about 
6,480  second-feet);  minimum  stage,  1.0  feet  several  times  in  September  and 
October,  1916,  and  7  a.  m.  September  22,  and  2  p.  m.  September  23, 1917  (dis- 
chaige,  320  second-feet). 

Ice. — Stage-discharge  relation  seriously  affected  by  ice  which  forms  to  considerable 
thickness. 

Rboulation. — ^Flow  affected  by  dams  at  Kezar  Falls  and  at  outlet  of  Great  Ossipee 
Lake. 

Accuracy. — Stage-dischaige  relation  affected  by  ice  December  14  to  March  26. 
Rating  curve  Mrly  well  defined  between  350  and  2,400  second-feet.    Gage  read 
to  half  tenths  once  daily.    Discharge  determined  by  applying  daily  gage  height 
to  rating  table.    Records  fair. 
101860'— 20-W8P  451 4 
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Monthly  discharge  ofOmpee  River  at  Cornish,  Maine, /or  the  prriod  July  5, 1916,  to  Sept. 

SO,  1917. 

[Drainage  area,  448  square  miles.] 


Disdiarge  in  second-feet. 


Mcnth. 


Maximum. 


July  5-31... 
'August . . . . . 
Soptunber.. 


1916. 


October 

Novwnber. . 
December.. 

January 

Febmary... 

Man* 

April 

Miy 

Jane 

July 

Aogost 

September.. 


1916-17. 


The  year. 


2.930 

1,040 

980 


800 

800 

1,500 

800 

555 

2,710 

8,720 

2,180 

6,410 

1,880 

680 

630 


Minimum. 


740 
360 
320 


6,410 


820 
860 
580 
462 
400 
400 
2,080 
1,040 
920 
462 
380 
300 


300 


Mean. 


1,340 
646 
541 


522 
925 
634 
464 

817 

2,650 

1,530 

2,630 

891 

532 

423 


1,040 


Per 

square 
mile. 


2.99 
1.44 
1.21 


1.06 
1.17 
2.06 
1.41 
1.04 
1.82 
5.92 
3.42 
5.87 
1.99 
1.19 
a»44 


2.32 


Run-Off 
(depth  in 
inches  on 

drainage 
area). 


3.00 
1.66 
1.3S 


1.21 
1.30 
2. 38 
1.68 
1.06 
2.10 
6l60 
3.94 
6.55 
2.29 
1.37 
1.00 


31.54 


MEBBUCACK  BIVEB  BASIN. 
MX&BDCACK  BIVEB  AT  TRAXKUK  JUVOTIOV,  V.  H.  ' 

Location. — ^At  covered  wooden  bridge  of  Boston  &  Maine  Railroad  near  Franklin 
Junction,  Merrimack  County,  about  a  mile  below  confluence  of  PemigewasBet 
and  Winnepesaukee  rivers. 

Drainaoe  area. — 1,460  square  miles. 

Records  available .-^uly  8,  1903,  to  September  30,  1917. 

Gaoe. — Chain  gage  fastened  to  floor  of  bridge  on  upstream  side  over  west  channel; 
read  by  F.  R.  Roers.  A  gage  painted  on  the  downstream  right-hand  side  of  the 
center  pier  of  the  bridge  is  considerably  in  error  for  low  stages. 

DiscHAROE  MBA8T7REMENT8. — ^Made  from  upstream  side  of  bridge. 

Channel  and  control. — ^Bed  composed  of  coarse  gravel  and  boulders;  fairly  per- 
manent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  15.1  feet  at  5  p.  m. 
Jime  18  (discharge,  by  extension  of  rating  curve,  22,500  second-feet);  minimum 
stage  recorded,  3.95  feet  at  6  a.  m.  August  13  (discharge,  1,040  second-feet). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice  during  most  winters. 

Regulation. — Flow  affected  by  storage  in  Winnepesaukee,  Squam,  and  New  Foimd 
Lakes  and  by  the  operation  of  mills  above  the  station. 

Accuracy.— Stage-discharge  relation  practically  permanent  except  as  affected  by  ice 
December  17  to  March  28.  Rating  curve  fairly  well  defined  below  10,000 second- 
feet.  Crage  read  to  half-tenths  twice  daily  as  a  rule  but  readings  were  omitted  at 
frequent  intervals;  accuracy  of  readings  somewhat  uncertain.  Daily  discharge 
ascertained  by  applying  mean  daily  gage  height  to  rating  table  with  corrections 
for  ice  during  winter.    Records  fair. 

Cooperation.— Gage-height  record  furnished  by  the  proprietors  of  locks  and  canals 
on  Merrimack  River,  Lowell,  Mass. 

The  following  discharge  measurement  was  made  by  M.  R.  Stackpole: 
July  16,  1917:  Gage-height  4.83  feet;  discharge  1,870  second-feet. 
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MKRXIMACK  RIVUl  AT  ULWXXVOX, 

Location. — ^At  dam  of  Eesex  Co.  in  Lawrence,  EeKx  County. 

Draixaos  ARBA.'-7-Total  of  Merrimack  River  basin  above  Lawrence,  4,663  square 
miles;  net  drainage  area,  exclusive  of  diverted  parts  of  Nashua  and  Sudbury 
River  and  Lake  Cochituate  basins,  4,552  square  miles. 

Recori>8  AVAILABLE. — ^January  1,  1880,  to  September  30,  1917. 

Computations  of  dischaboe. — ^Accurate  rec(»rd  is  kept  of  the  flow  ov^  the  dam  and 
through  the  various  wheels  and  gates.  This  flow  includes  the  water  wasted  into 
the  Merrimack  from  the  Nashua,  Sudbury,  and  Cochituate  drainage  basins. 
Estimates  of  the  quantity  wasted  from  these  basins  is  furnished  by  the  Metro- 
politan Water  and  Sewerage  Board  of  Boston  and  subtracted  from  the  quantity 
measured  at  Lawrence  to  obtain  the  net  flow  from  the  net  drainage  area  of  4,452 
square  miles. 

DrvEBSiONS. — ^Practically  the  entire  flow  of  the  South  Branch  of  Nashua  River,  Sud- 
bury River,  and  Lake  Cochituate  is  diverted  for  use  by  the  Metropolitan  water 
district  of  Boston. 

Regulation. — ^Flow  regulated  to  some  extent  by  storage  in  Lake  Winnepesaukee. 
The  low  water  flow  of  the  stream  is  affected  by  operation  of  various  power  plants 
above  Lawrence. 

Storage. — ^There  are  several  reeervous  in  the  basin.  It  is  estimated  that  the  water 
Borizce  is  about  3.5  per  cent  of  the  entire  drainage  area. 

Cooperation. — ^The  entire  record  has  been  furnished  by  R.  A.  Hale,  principal  assist- 
ant engineer  of  the  Essex  Co.  Record  changed  to  climatic  year  form  by  engi- 
neers of  the  Geological  Survey. 

Daily  dixhargey  in  $eeond'/eet,  of  Merrimack  River  at  Lawrence,   Moms.,  for  the  year 

ending  Sept.  30,  1917. 


Day. 


Got.     Nov.     Dec     Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


2,«43 

2 ,  6,068 

» j5,l» 

4 1  4,4t2 

« :3,8n 

6 1  3,973 

7 ,  2,t56 

« I  2,054 

9 4,441 

10 i  3,017 


11.. 
12.. 
13.. 
14.. 
15.. 


W.. 
17.. 
18.. 
19.. 
20.. 


I 


3,433 
1,416 
3,879 
2,961 
527 

3,916 
3,561 
3,448 
3,141 
3^174 


a. «,e64 

22 1  4,819 

23 6,725 

24 4;749 

25 4,230 


28.. 
27.. 
28.. 
».. 
30.. 
31.. 


3,882 
3,861 

827 
4,441 
3,702 


3,512 
3,254 
3,066 
2,604 
723 

4,366 
3,504 
3,2bl 
3,153 

3,m 

870 
4,175 
3,516 
3,630 

3,554 
3,271 
2,472 
773 
3,986 

3,551 
3,364 
3,279 
3,384 
5,200 

6,566 
5,489 
4,374 
4,082 
2,049 


5,812 
11,231 
8,843 
7,792 
6,433 

6,096 
6,172 
6,161 
5,154 
4,363 

6,764 
5,462 
5,199 
5,085 
4,e03 

2,925 
1,347 
5,028 
4,046 
3,991 

3,819 
3,868 
2,723 
4,453 
5,715 

6,551 
5,536 
5,154 
4,954 
3,501 
2,906 


3,118 
6,0b8 
4,191 
3,793 
3,836 

2,860 
3,394 
6,538 
6,325 
6,165 

5,990 
6,570 
4,531 
3,908 
5,866 

5,818 
6,024 
6,231 
5,798 
4,520 

3,664 
6,324 
4,797 
4,132 
4,010 

3,992 
3,801 
2,103 
4,923 
3,971 
3,885 


3,901 
4,052 
2,8«2 
1,356 
4,761 

4,042 
3,890 
3,347 
3,609 
2,872 

1,484 
4,656 
3,656 
3,543 
3,492 

3,531 
2,733 
1,217 
4,350 
3,715 

3,686 
1,709 
4,760 
2,858 
1,504 

4,730 
5,068 
6,448 


7,785 
8,065 
7,277 
6,196 
7,034 

6,061 
5,621 
5,445 
5,556 
4,673 

4,847 
6,527 
6,248 
6,256 
6,752 

7,089 
8,151 
7,657 
8,772 
7,407 

6,960 
7,105 
7,466 
9,687 
15,887 

17,000 
18,063 
24,432 
31,116 
29,961 
25,238 


20,336 
19,656 
18,930 
17,306 
16,468 

16,521 
19,012 
21,526 
20,277 
17,107 

14,156 
12.196 
11,334 
10,206 
■^9,502 

9,962 
9,496 
9,477 
9,340 
11,443 

13,717 
15,826 
17,763 
19,221 
16,882 

14,033 
12,498 
11,066 
10,158 
10,779 


10,601 
11,003 
12,067 
12,282 
10,979 

11,290 
13,717 
13,257 
12,095 
U,383 

10,615 
9,474 
9,192 

10,265 
9,417 

9,297 
8,821 
7,484 
6,481 
6^344 

7,764 
8,660 
6,397 
8,347 
9,920 

8,741 
7,578 
8,131 
7,660 
7,264 
9,808 


8,700 
7,630 
7^414 
9,162 
9,447 

9,063 

8,781 
8,566 
8,450 
9,612 

10,900 
14,802 
25,107 
25,219 
19,057 

15,408 
14,518 
22,966 
31,490 
25,841 

19,047 
15,474 
12,503 
10,506 
11,700 

1,862 
10,618 
9,471 
8,576 
7,306 


8,640 
9,706 
8,183 
6,324 
7,506 

6,206 
4,243 
3,710 
5,390 
3,790 

4,351 
4,094 
4,606 
3,954 
3,839 

5,248 
4,560 
4,092 
4,017 
3,837 

2,675 
1,636 
4,473 
3,881 
8,002 

3,547 
3560 
2,525 
1,549 
4,248 
3,683 


3,072 
2,391 
2,797 
2,033 
1,078 

3,940 
3,321 
2,729 
2,623 
2,929 

2,186 
501 
2,435 
2,915 
2,677 

2,208 
2,885 
2,320 
1,530 
4,702 

4,189 
3,501 
3,181 
3,570 
2,473 

673 
4,101 
3,558 
3,162 
3,454 
4,128 


2,830 
3,119 
3,367 
5,286 
4,300 

3,657 
2,964 
2,502 
651 
3,662 

3,150 
2,876 
2,717 
2,648 
1,993 

301 
2,473 
2,672 
2,656 
2,6U 

2,444 

1,531 

360 

2,116 

2,053 

2,250 
2,313 
3,470 
1,866 


Non^Tliis  table  sbowg  the  actual  flow  at  Lawrence;  not  corrected  for  water  wasted  by  the  Metro- 
poUtan  Water  and  Sewerage  Board. 

>  See  footnote  to  tablet  of  weekly  diaoharfB. 
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SURFACE  WATER  SUPPLY,  1917,  PART  I. 


DmUf  di»Aarge,  in  Mecond-feet,  of  Merrimack  River  at  Franklin  Junction,  I  ti- 
the year  ending  Sept.  SO,  1917. 


D«J. 


Oet. 


Nov. 


Dec. 


Apr. 


May. 


Jane. 


July. 


M  Sept 


2,000 
2,280 
2,0«0 
l,g90 
1,820 


« 1,720 

7 1,820 


8. 
9. 
10. 

11. 
12. 
13. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 


21. 
22. 
23. 
24. 
25. 

2ft. 
27. 

28. 
29. 
30. 
31. 


1,000 
1,820 
1,440 

1,530 
1,550 
1,530 
1,530 
1,800 

1,720 
1,700 
1,720 
1,820 
1,820 

1,530 
1,500 
1,440 
1,530 
1,8B0 

1,720 
1,720 

1,820 

1,620 
1,820 


280 
380 
080 
150 
280 

350 
350 
350 
880 
880 

400 
040 

820 

280 


10,800 
8,720 
8,800 
5,090 
2,820 

3,280 
2,970 
2,880 
2,540 
2,500 

2,410 
2,280 
2,040 
1,900 
1,720 

1,820 
1,800 
1,550 
1,450 
1,450 

1,550 
1,950 
2,280 
2,300 
2,280 

2,180 
2,040 

1,930 
1,^20 
1,820 
2,000 


8,500 
8,300 
7,880 
7,040 
8,410 

8,410 
8,510 
7,200 
8,000 
4,130 

3,980 
3,790 
3,450 
3,280 
3,200 

3,120 
3,280 
3,820 
3,450 
3,790 

10,400 
13,000 
15,700 
12,100 
10,000 

7,880 
7,250 

7,040 
6^00 
6,410 


6,000 
5,800 
5,800 
5,800 
5,600 

5,800 
5,800 
5,020 
5,400 
4,840 

4,680 
4,840 
4,800 
4,840 
5,600 

4,840 
4,680 
4,840 
4,840 
5,200 

5,800 
5,800 
5,200 
5,800 
5,300 

4,840 
4,500 

4,130 
3,  'M} 
3,790 
3,790 


3,790 
3,960 
4,600 
5,200 
6,000 

4,660 
3,790 
3,450 
5,200 
6,100 

7,040 
14,000 
20,500 
8,930 
6,830 

5,400 
12,300 
19,200 
14,000 

8,300 

7,040 
6,000 
6,100 
6,300 
6,410 

5,600 
4,840 

4,660 

i,m 

4,130 


4,300 
4,300 
4,000 
3,620 
3,450 

2,970 
2,700 
2,540 
2,280 
2,040 

2,280 
2,280 
2,040 
1,«0 
1,820 

l,fflO 
1,000 
1,820 
1,530 
1,530 

i,m 

1,6S0 
1,820 
1,720 
1,620 

1,530 
1,530 
1,500 
I,4iO 
1,350 
1,400 


i,m 

1,440 
1,4«1 
1,40D 

1,400 
1,3» 

i,m 
i,m 

!,$» 

I,  in) 

1,101 
1,99 
1.350 
1,400 

1,440 
1,530 
1,6» 
1,«50 
l,e7D 

1,630 
1,630 
1,530 
1,620 
1,530 

1,500 
1,440 

1,350 
1.260 
1.620 


1,;% 
i,& 
\^ 
i,^ 

i,:3« 

IM 

i,» 

!.» 
I,4« 

\,m 
i,m 

i.« 
\,^ 
i.» 

i,m 

1,441 
1,331) 
i,4nc 
I,4«) 
l,4« 

1,S0 

Its 

in 
uv^ 


... 


NoTK.— Dischanse  on  Sundays  and  other  days  when  gage  was  not  read  estimated  by  comparison  fitt  , 
other  gaging  stations.  i 

Monthhf  disdusrge  of  Merrimack  River  at  Franklin  Junction,  N,  H,,  for  the  year 

Sept.  SO,  1917. 

[Drainage  area,  1,460  square  miles.] 


Month. 

Discharge  In  second-feet. 

BOMf 

(dffitilh 
mm 

Maximum. 

Keen. 

Per 

milp 

October 

2,280 

1  no 

November 

4,660              J 
10  800 

December. . . 

January.... 

^H—^.: 

Februarv [.'."'"'"["".. 

^^^^1 

Mareh. /....... 

^^^^^ 

April 

***  ■*  1 

fg   - 

^^^^ 

MSy 

June 

July 

=E=M 

■B 

August 

September 

The  year 

jH 

J 

j^^M 

A 

XoTE— Me^ui  monthly  diaqM^^^^^^^H 
cbargv  of  Pemigewasset  lUvi^^^^^^^^l 

m 
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XS&RIMAOK  BXTOL  AT  ULWXXVOB,  MA88. 

LocA-XioN.— At  dam  of  Essex  Co.  in  Lawrence,  Essex  County. 

Draxmaob  abba.*— Total  of  Merrimack  River  basin  above  Lawrence,  4,663  square 
milee;  net  drainage  area,  exclusive  of  diverted  parts  of  Nashua  and  Sudbury 
Kiver  and  Lake  Cochituate  basins,  4,552  square  miles. 

Records  available  .—January  1,  1880,  to  September  30,  1917. 

Computations  of  dischabge. — Accurate  record  is  kept  of  the  flow  over  the  dam  and 
through  the  various  wheels  and  gates.    This  flow  includes  the  water  wasted  into 
the   Merrimack  from  the  Nashua,   Sudbury,  and  Cochituate  drainage  basins. 
Elstimates  of  the  quantity  wasted  from  these  basins  is  furnished  by  the  Metio- 
politan  Water  and  Sewerage  Board  of  Boston  and  subtracted  from  the  quantity 
measured  at  Lawrence  to  obtain  the  net  flow  from  the  net  drainage  area  of  4,452 
square  miles. 
Diversions.— Practically  the  entire  flow  of  the  South  Branch  of  Nashua  River,  Sud- 
bury Kiver,  and  Lake  Cochituate  is  diverted  for  use  by  the  Metropolitan  water 
district  of  Boston. 
Regulation. — Flow  regulated  to  some  extent  by  storage  in  Lake  Winnepesaukee. 
The  low  water  flow  of  the  stream  is  affected  by  operation  of  various  power  plants 
above  Lawrence. 
Storage. — There  are  several  reservoirs  in  the  basin.    It  is  estimated  that  the  water 

surface  is  about  3.5  per  cent  of  the  entire  dndnage  area. 
Cooperation. —The  entire  record  has  been  furnished  by  R.  A.  Hale,  principal  assist- 
ant engineer  of  the  Essex  Co.    Record  changed  to  climatic  year  form  by  engi- 
neers of  the  Geological  Survey. 

Aitfy  discharge,  in  ueond-feet  of  Merrimack  River  at  Lawrence,   Mass.,  for  the  year 

ending  Sept.  .;o,  1917. 
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SURFACE  WATER  SUPPLY,  1917,  PART  I. 


Weekly  discharge,  in  secand-feft,  of  Merrimack  River  at  Lawrence,  Mass,,  for  the  year 

ending  Sept,  30 j  1917, 

[Weeks  arranged  in  order  of  dryness.] 


Week  ending  Smiday— 


Sept.  30. 


Aug.  19 

Sept.  16 

Aug.  12 

Nov.  12,1916.'." 

Oct.  15, 1916... 

Nov.  6, 1916. . . 

19,1916.. 

Aug.  26 

8ept.» 

Feb.  25 

18 

July  29. 

Feb.  11 : 

8ept.2 

Oct.  22, 1916... 
Feb.  4.. 


July  22. 

Oct.  29, 1916... 
Jan.7 

28 

Dec.  24. 1916.. 
Oct.  8, 191 6... 
Nov.  26, 1916. 

July  15 

Dec.  17, 1916.. 

31,1916.. 
Jan.  21 

14 

Mar.ll 

Dec.  3, 1916... 

10,1916.. 

Mar.4 

July8 

Mar.l8 

Junes 

May  20 

27 

JmielO. 

Mar.25 

Julyl 

May6 

Apr.  22 

MayI3 

Apr.  15 

29 

June  17 

Apr.8 

June  24 

Apr.l 


The  year. 


1 

Measured 
at  Law- 
rence (to- 
tal dralna^ 
area,  4,663 
square 
miles). 

Wasting 
intoMwri- 
mack  River 
from  divert- 
ed drain- 
ai?e  basins 
(211  square 

From  net 

drainage 

areaof4.452 

square 

miles. 

Per  square 

mile  of  net 

drainage 

area. 

1,923 

14 

1,900 

0.4» 

2,094 

15 

2,079 

0.467 

2,437 

14 

2.423 

0.544 

2,478 

16 

2,4fi2 

0.5B 

2,604 

12 

2.592 

0.5a 

?757 

8 

2,749 

0.617 

2,888 

11 

2,877 

0.646 

2,896 

9 

2,887 

0.648 

3,043 

12 

3,031 

0.681 

3,056 

20 

3,036 

0.682 

3,184 

16 

3,168 

0.712 

3,221 

25 

3,196 

0.718 

3,227 

51 

3,176 

0.713 

3,261 

35 

3,226 

0.7» 

3,313 

10 

3,303 

0.743 

3,442 

62 

31390 

0.761 

8,477 

61 

8,425 

0.776 

3,636 

8 

31528 

0.793 

3,561 

68 

3,503 

0.787 

3,724 

20 

3,704 

0.8W 

3,732 

11 

3,721 

0.836 

3,750 

27 

8,723 

0.8K 

3,881 

69 

3,812 

0.856 

3,989 

29 

3,960 

0.889 

4,029 

7 

4,022 

0.903 

4,190 

48 

4.142 

0.930 

4,303 

31 

4,272 

0.960 

4  334 

32 

41302 

o?£ 

4,902 

34 

4,868 

l.OW 

6,417 

08 

5,319 

»;s 

6,575 

57 

5,518 

1.2» 

6,604 

130 

5,465 

1-2^ 

6,983 

68 

5,925 

1.331 

6,010 

50 

6,960 

1.3» 

6,510 

212 

6,298 

1.415 

6,567 

19 

6648 

1.471 

6,954 

206 

6,748 

1.516 

8,109 

210 

7,899 

1.774 

8,301 

148 

8,153 

1.831 

8,487 

68 

8,419 

l.»l 

8,997 

63 

8,934 

too: 

9,039 

225 

8,814 

1.9W 

9,741 

43 

9,698 

2.i:h 

11,299 

172 

11,127 

2.4W 

11  326 

72 

11,254 

tss 

11,300 

260 

11,130 

2500 

13,653 

111 

13,442 

S.019 

14,516 

88 

14,428 

1241 

17,860 

191 

17,669 

l.9« 

18,490 

152 

18,338 

4.119 

19,705 

163 

19,642 

4.S» 

23,735 

309 

23,426 

6.363 

6,646 

74 

6,472 

1.454 

NoTK.^Record  of  discharge  wasted  from  diverted  drainage  area  based  on  data  furnished  by  the  Metn^ 
politan  Water  and  Sewerage  Board  of  Boston. 
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Monthly  discharge  of  Merrimack  River  at  Lawrence^  Mass.f  far  the  year  ending  Sept.  SO, 

1917. 


Month. 


Mean  discharge  in  second-feet. 


Measured 
at  Law- 
rence 
(total 
drainage 
area, 
4,663 
square 
miles). 


Wasting 

into 

Merrimack 

River  from 

diverted 

drainage 

ba8ins(211 

square 

xmles). 


From  net 
drainage 

area 
of  4,452 
square 
miles. 


Per 

square 

mile 

of  net 

drainage 


Run-off. 


Depth  in 
inches 
on  net 

drainage 
area. 


Percent 

ofrain- 

faU. 


Rainfall 

in 
Inches. 


October 

November 

December 

January 

Pebmary 

Mart* 

iSjP:::::::::: 

June 

July 

August 

Septembtf 

The  year 


3,563 
3,336 
5,178 
4,617 
3,497 
10,527 
14,543 
9,629 
13,643 
4,578 
2,818 
2,465 


9 
27 
40 
62 
68 
215 
111 
172 
124 
20 
17 
21 


3,554 
3,309 
5,138 
4,555 
3,429 
10,312 
14,432 
9,457 
13,519 
4,558 
2,801 
2,444 


0.798 

.743 

1.154 

1.023 

.770 

2.316 

3.242 

2.124 

3.037 

1.024 

.629 

.549 


a920 

.829 

1.330 

1.180 

.802 

2.670 

3.618 

2.449 

3.389 

1.181 

.725 

.613 


67.6 
29.8 
43.9 
38.6 
34.0 
70.4 
160.1 
63.6 
60.2 
72.0 
15.5 
53.3 


1.38 
2.78 
3.03 
3.06 
2.36 
3.79 
2.26 
3.85 
5.63 
1.64 
4.69 
1.15 


6,536 


74 


6,462 


1.451 


19.706 


55.4 


35.60 


NoTS.— The  monthly  discharge  in  second-feet,  per  square  mile,  and  the  run-off  in  depth  in  inches,  shown 
by  the  table,  do  not  represent  the  natural  flow  Irom  the  basin  because  of  artificial  storage. 

BOXrHEGAN  BIVXB  AT  MEBSZICAOK,  V.  K. 

Location. — At  the  head  of  Atherton  Falls,  7  miles  below  mouth  of  Beaver  Brook 
and  about  li  miles  above  confluence  of  Souhegan  with  Menimack  River,  at 
Merrimack,  Hillsboro  County. 

Dbainaob  area. — 168  square  miles. 

Rbcords  available.— July  13,  1909,  to  September  30,  1917. 

Gaqes. — Gurley-printing  water-stage  recorder  on  left  bank  about  350  feet  above  the 
faUfl  used  since  October  15,  1913.  A  vertical  staff  on  left  bank,  40  feet  above  the 
falls,  was  used  from  July  13,  1909,  to  April  11,  1911,  when  it  was  washed  out. 
From  April  12,  1911,  to  October  14,  1913,  a  chain  gage  attached  to  a  tree  on  left 
bank  350  feet  above  the  falls  was  used. 

Discharge  measurements. — ^Made  by  wading  below  the  falls  or  from  cable  one- 
half  mile  below  gage. 

Channel  and  control. — ^The  channel  opposite  the  gage  is  a  pool  in  which  velocity 
is  very  low.  The  control  of  this  pool  is  a  rock  ledge  at  the  head  of  Atherton  Falls 
and  is  permanent. 

Extremes  of  discharge. — ^Maximum  stage,  from  water-stage  recorder,  7.51  feet 
at  5  p.  m.  March  28  (discharge,  from  extension  of  rating  curve  about  3,060  second- 
feet);  minimum  stage,  from  water-stage  recorder,  2.06  feet  at  9  p.  m.  September 
23  (discharge,  26  second-feet). 

1909-1917. — ^Maximum  stage  recorded,  9.6  feet,  August  5,  1915  (discharge 
from  extension  of  rating  curve  about  4,930  second-feet);  minimum  stage  recorded 
1.90  feet  at  8  a.  m.  September  8,  1909  (discharge,  15  second-feet). 

Ice. — Ice  forms  on  control  for  short  periods  in  the  winter,  slightly  affecting  stage- 
dischai^ge  relation. 

Regulation. — Flow  affected  by  the  operation  of  the  mills  at  Milford  about  8  miles 
above. 

Accuracy. — Stage-discharge  relation  permanent  except  when  affected  by  ice  for 
short  periods.  Rating  curve  well  defined  below  2,000  second-feet.  Operation 
of  water-stage  recorder  satisfactory.  Daily  discharge  ascertained  by  applying 
rating  table  to  the  mean  of  24  hourly  gage  heights  with  corrections  for  ice  dur- 
ing winter.    Records  good. 
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Diicharge  tMaswremmU  ofSouhegan  River  at  Merrimaek,  N.  H.,  during  the  pear  ending 

Sept.  SO,  1917. 


Date. 

Made  by— 

ta^t. 

I>i9- 

cbai:se. 

Jan.    15 

Hardin  Thweatt 

3.15 
2.62 

Sec^L 

^0 

July  11 

M.  R.  Staokpole 

lis 

Daily  discharge,  in  secorid-feet,  of  Souhegan  River  €U  Merrimack ,  N.  H.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


Oct.  Nov.  Dec.   Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
81. 


04 


70 
72 

88 
60 
40 
42 
65 

40 
43 
41 
46 
40 

32 
51 
46 
41 
80 

160 
112 
02 
00 
74 

70 
68 
62 
80 
30 
55 


62 
48 
44 
76 
104 

106 
06 
82 
60 
66 

86 
66 
76 
160 
250 

135 
108 
116 
108 
116 


303 
260 
180 
155 
160 

165 
145 
122 
118 
112 

130 
140 
140 
112 

98 

76 
74 
80 

86 


86 
120 
175 
240 
170 

140 
130 
120 
110 
105 
100 


105 
115 
120 
118 
128 

102 
810 
310 
202 

240 

200 
170 
150 
150 
246 

331 
278 
216 
185 
158 

122 
126 
120 
130 
130 

128 
120 
108 
112 
116 
130 


128 
115 
106 
82 

08 

84 
06 
100 
100 
100 

80 
02 
06 
110 
110 

105 
110 
108 
112 
120 

122 
116 
110 
112 
128 

162 

330 

1,100 


800 
665 

406 
380 
311 

378 
274 
270 
284 
315 

295 
815 
367 
400 
367 

367 
460 
488 
470 
367 

355 
416 
520 
920 
1,720 

1,680 
1,640 
2,570 
2,100 
1,470 
1,100 


1,040 

1,170 

950 

860 

802 

802 
1,230 
1,300 

960. 

720 


560 
610 
483 
420 

438 
411 
406 
434 


692 
638 
560 
452 
375 


339 
474 
420 
367 


331 
692 
720 
488 
447 

860 
802 
686 

402 
474 

402 
368 
368 
808 
328 

278 
260 
280 
225 
108 

108 
108 
270 
601 
355 

292 
228 
280 
310 
516 
371 


288 

253 
228 
270 
242 

256 
264 
281 
200 
222 


020 

1,010 

500 

416 

356 

860 

1,860 

080 

610 

447 
355 
288 
260 


274 
236 
207 
188 
274 


264 
210 
222 
210 
172 

168 
140 
106 
104 
116 

105 
106 
110 
110 
110 

110 
115 
120 
148 
165 

162 
120 
104 
125 
108 

118 
116 
106 
70 
66 
82 


72 
70 
60 
57 
40 

43 
30 
54 

65 
04 

66 
61 
45 
48 

40 

70 
104 
108 
130 

00 

108 
00 
76 
72 
76 

70 
57 
68 
72 
295 
375 


242 
168 
148 
125 
122 

96 
90 
7$ 
68 
61 

64 
74 
68 
57 
64 

43 
87 
44 
45 

46 


32 
35 
46 

38 
39 
42 
46 
36 


Note.— Stage-diacharge  relation  affected  by  ice  Dec.  17-31,  Jan.  1-d,  10-12,  and  Feb.  1-17.    Discharge 
esUmated  July  11-17. 

Monthly  discharge  of  Souhegan  River  at  Merrimack,  N.  H.,/or  theyear  ending  Sept.  SO, 

1917. 
[Drainage  area,  168  square  miles.] 


Disdiarge  in  seocod-itet. 

Rmi-otf 

drainage 
area). 

Month. 

If  flTlffiyilfl , 

JI^JOUDEQQOA* 

Mean. 

PW 
square 
mile. 

October 

160 

250 

303 

331 

1,100 

2,570 

1,300 

860 

1,860 

264 

375 

242 

82 
44 

74 
106 
80 
270 
335 
198 
188 
66 
30 
32 

66.8 
88.0 

187 

178 

151 

727 

639 

401 

446 

132 

aoio 

7L2 

a894 
.524 
.815 
1.08 
.900 
438 
3.80 
2.89 
2.65 
.786 
.580 
.423 

a4& 

November 

.5S 

December 

.9i 

January 

L19 

Februftfy 

.9( 

March 

4.99 

April 

4.34 

M^:::::::::::::::::::::::::::::::::::::::::: 

2:76 

June ■. 

X% 

July 

.91 

August  

.61 

Septembcar 

.47 

Theyear 

2,670 

80 

260 

1.66 

21.0* 
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80VTB  BBAVCK  OF  VASHXTA  BIVXB  BASIH  (WACHXTSSTT  DRAnTAQB  BA8ZV)  HXAB 

OUNTOV,  KA88. 

Location. — ^At  Wachusett  dam,  near  Clinton. 

Drainagb  arxa.— 119  square  miles  1896  to  1907;  118.19  square  miles  1908-1913; 
108.84  square  miles  1914-1917. 

Records  AVAiLABLE.^Tuly,  1896,  to  September  30,  1917. 

Rbgulation. — Flow  affected  by  storage  in  Wachusett  reservoir  and  other  ponds. 
Beginning  with  1897  the  determinations  of  discharge  have  been  corrected  for 
gain  or  loss  in  the  reservoir  and  ponds  so  that  the  record  shows  approximately  the 
natural  flow  of  the  stream. 

The  yield  per  square  mile  is  the  yield  of  the  drainage  area  including  the  water 
mirisLces,  For  the  years  1897  to  1902,  inclusive,  the  water  surface  amounted  to 
2.2  per  cent  of  the  total  area;  1903,  2.4  per  cent;  1904,  3.6  per  cent;  1905,  4.1  per 
cent;  1906,  6.1  per  cent;  1907,  6.0  per  cent;  1908-1915,  7.0  per  cent. 

CooPKBATiON. — Record  furnished  by  the  Metropolitan  Water  and  Sewerage  Board  of 
Boston;  rearranged  to  climatic  year  form  by  engineers  of  the  Geological  Survey. 

Yield  and  rainfall  in  South  Branch  of  Nashua  River  basin  ( Wachtutett  drainage  basin) 

near  Clinton^  Mass.,  for  the  year  ending  Sept,  30,  1917. 

[Drainage  area,  108.84  square  mUes.] « 


Month. 


Total  yield 
(million  gal- 
lons). 


Yield  per  square 
mile. 


MiUion 
gallons 
per  day. 


Seoond- 
feet. 


Runoff. 


Depth  on 
drainage 

area 
(inches.) 


Per  cent 

ofraln- 

faU. 


RainfoU 
(inches). 


October 

November.... 
December.  • . . . . 

January 

February 

Mandi 

AprU 

M*y 

June 

July 

August 

September 

The  year, 


472.0 
1,047.6 
1,551.5 
2,315.2 
2,792.8 
8,339.5 
4,794.2 
4,444.5 
4,014.3 

891.5 
1,0135 

272.9 


0.140 

.321 

.460 

.686 

.916 

2.472 

1.468 

1.317 

1.229 

.264 

.309 

.084 


0.217 

.496 

.712 

1.062 

1.418 

8.824 

2.272 

2.038 

1.902 

.409 

.479 

.129 


0.250 

.554 

.820 

1.224 

1.476 

4.409 

2.535 

2.350 

2.122 

.471 

.552 

.144 


17.6 
17.6 
29.2 
36.3 
48.3 
104.8 
140.6 
60.5 
47.4 
38.8 
12.4 
12.0 


1.42 
3.15 
2.18 
3.37 
3.06 
4.21 
1.80 
3.89 
4.47 
1.22 
4.46 
1.20 


31,979.6 


.806 


1.245 


16.907 


49.1 


34.42 


Summary  of  yield  and  rain/all  in  SotUh  Branch  of  Nashua  River  basin  ( WachuMtt  drain- 
age oasin)  near  Clinton,  Mass.,  for  the  years  ending  Sept.  SO,  1897-1917. 
[Drainage  area,  108.84  square  miles.]  a 


Month. 


Total  yield 
(million  gal- 
lons). 


Yield  per  square 
mile. 


MilUon 
gallons 
per  day. 


Second- 
feet. 


Runoff. 


Depth  on 
drainage 

area 
(inches.) 


Percent 
of  rain- 
fall. 


RainfaU 
(inches). 


October 

November. 
Deoember.. 
January.... 
February.. 

Mardi 

April 

MSy 

June 

July 

August 

September. 


The  year. 


35,445.8 
50,728.7 
80,202.5 
85,767.6 
89,356.9 
180,560.9 
146.653.1 
86,250.7 
64,147.2 
30,878.9 
30,353.5 
21,647.1 


0.499 

.739 

1.128 

1.210 

1.387 

2.548 

2.139 

1.203 

.790 

.436 

.428 

.316 


0.772 

1.143 

1.745 

1.872 

2.146 

3.942 

3.309 

1.861 

1.222 

.674 

.663 

.488 


0.800 

1.275 

2.012 

2.158 

2.234 

4.544 

3.692 

2.145 

1363 

.777 

.764 

.545 


24.0 
34.2 

52.5 
58.8 
59.1 
110.5 
99.5 
633 
36.6 
19.0 
18.2 
16.0 


3.71 
3.73 
3.83 
3.66 
3.78 
4.11 
3. 71 
3.39 
3.72 
4.10 
4.20 
3.42 


890,992.9 


1.069 


1.653 


22.399 


41.0 


45.36 


•  Although  the  drainage  area  has  been  changed  at  different  times,  quantities  in  this  table  ocrrespond  to 
pcesent  drainage  area. 
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iVDBTJRT  RIVXR  AVD  ULKE  OOOBZTVATS  BASXHB  HXA&  FRAMnrOKAM  AVD 

COOHITVATS.    MA88. 

Drainage  aeba.— Area  of  Sudbury  basin  from  1876  to  1878,  incluaive,  was  77.8 
square  miles;  1879--80,  78.2  square  miles;  1881-1917,  75.2  square  miles.  Area  of 
Cochituate  basin  from  1863  to  1909,  inclusive,  was  18.87  square  miles;  1910, 
17.8  square  miles;  1911  to  1917,  17.58  square  miles. 

Records  available. — Of  Sudbury  River,  January,  1875,  to  September,  1917;  oi 
Liake  Cochituate,  January,  1863,  to  September,  1917.  Sudbury  River  and  Lake 
Cochituate  have  been  studied  by  the  engineers  of  the  city  of  Boston,  the  State 
Board  of  Health  of  Massachusetts,  and  the  Metropolitan  Water  and  Sewerage 
Board;  records  of  rainkll  have  been  kept  in  the  Sudbury  basin  since  1875  and 
in  the  Cochituate  basin  since  1852,  but  the  latter  are  considered  of  doubtful  accu- 
racy previous  to  1872. 

Rboulation. — The  greater  part  of  the  flow  from  these  basins  is  controlled  by  storage 
reservoirs  constructed  by  the  city  of  Boston  and  the  Metropolitan  Water  and 
Sewerage  Board.  Lake  Cochituate,  which  drains  into  Sudbury  River  a  short 
distance  below  Framingham,  is  controlled  as  a  storage  reservoir  by  the  Metropol- 
itan Waterworks.  In  the  Sudbury  River  basin  the  water  surfaces  exposed  to 
evaporation  have  been  increased  from  time  to  time  by  the  construction  of  addi- 
tional storage  reservoirs.  From  1875  to  1878 ,  inclusive ,  the  water  sur&u^e  amounted 
to  1.9  per  cent  of  the  total  area;  from  1879  to  1884,  to  3  per  cent;  1885  to  1893,  to 
3.4  per  cent;  1894  to  1897,  to  3.9  per  cent;  1898  and  subsequent  years,  6.5  per  cent. 

Determination  of  discharge. — In  determining  the  run-off  of  the  Sudbury  Ad 
Cochituate  drainage  areas,  the  water  diverted  for  the  municipal  supply  of  Fra- 
mingham, Natick,  and  Westboro,  which  discharge  their  sewage  outside  the 
basins,  is  taken  into  consideration;  the  results,  however,  are  probably  less  accu- 
rate since  the  sewerage  diversion  works  were  constructed.  The  public  water  and 
sewerage  works  were  installed  in  these  towns  as  follows: 

Dates  of  installation  of  water  and  sewerage  works  in  Framingham,  Natick,  and 

Westboro. 


Town. 


Framingham. 

Natick 

Wwtboro 


Water  from  the  Wachusett  drainage  area  also  passes  into  the  reservoirs  in  the 
Sudbury  basin  and  must  be  measured  to  determine  the  yield  of  the  Sudbiu-y 
basin;  the  small  errors  unavoidable  in  the  measurement  of  lai^  quantities  of 
water  decrease  the  accuracy  of  the  determination  of  the  Sudbury  water  supply 
during  months  of  low  yield  for  years  subsequent  to  1897. 
Cooperation.— Record  furnished  by  the  Metropolitan  Water  and  Sewerage  Board  of 
Boston;  form  changed  to  climatic  year  by  engineers  of  the  Geological  Survey. 
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Ykld  and  rcnnfall  in  Sudbury  River  basin  near  Framinghamj  Mass,  y  for  the  year  ending 

Sept,  SO,  1917. 

[Drainage  af%a,  75.2  square  mil«s.) 


Month. 


Total  yield 
(million  gal- 
lons). 


October 

Norember. 

December.. 

January.... 

February.. 

March. 

Ap 


&. 


June. 

July 

Aufust 

September. 


The  year. 


-12. 

247. 

734. 
1,188. 
1,588. 
6,148. 
3,160. 
3,440. 
2,354. 
99. 

471. 

130. 


18,561.3 


Yield  per  square 
mile. 


icnuon 

gallons 
per  day. 


-a  005 

.110 

.315 

.510 

.755 

2.200 

1.405 

1.476 

1.044 

.043 

.202 

.058 


.676 


Seoond- 
feet. 


-0.008 

.170 

.487 

.789 

1.168 

3.417 

2.174 

2.283 

1.615 

.066 

.313 

.000 


1.046 


Run-off. 


Depth  on 
drainage 

area 
(inches.) 


-0.009 

.189 

.562 

.900 

1.216 

3.940 

2.425 

2.632 

1.802 

.076 

.361 

.100 


14.2 


Percent 

ofrain- 

laU. 


-0.6 

8.3 

17.4 

25.9 

45.5 

79.4 

100.6 

63.4 

42.7 

6.8 

6.6 

6.6 


36.7 


Rainfall 

(inches). 


1.49 
2.28 
3.22 
3.60 
2.68 
4.96 
2.41 
4.93 
4.26 
1.11 
6.40 
1.62 


38.73 


Summary  of  yield  and  rainfall  in  Sudbury  River  basin  near  Framingham,  Mass,,  for  the 
years  ending  Sept.  SO,  187&-1917. 

[Drainage  area,  75.2  square  miles.] « 


Month. 


October.... 
November. 
p«cember.. 
January.... 
February.. 
March...... 


Total  yield 
(million  gal- 
lons). 


40, 


April. 
May.. 


June. 

July 

August 

September. 


■I 


117, 
147, 
266, 
185, 
104, 
46, 
17/ 
23, 
20, 


237.9 
507.1 
.4 
433.4 
90L2 
858.8 
902.7 
847.3 
318.4 
364.3 
416.8 
161.8 


The  year \    1,133,908.1 


Yield  per  square 
mile. 


Minion 
gallons 
per  day. 


0.411 

.735 

.959 

1.199 

1.658 

2.726 

1.962 

1.071 

.489 

.177 

.239 

.213 


.983 


Seoond- 
(eet. 


0.636 

1.137 

•1.484 

1.855 

2.565 

4.217 

3.035 

1.657 

.766 

.274 

.370 

.330 


1,521 


Run-off. 


Depth  on 
drainage 

area 
(inches.) 


0.733 

1.260 

1.711 

2.139 

2.671 

4.862 

3.386 

1.910 

.844 

.316 

.427 


20.636 


Percent 

of  rain- 

faU. 


19.4 
34.1 
44.7 
62.3 
64.6 
112.0 
96.5 
67.  T 
28.4 
8.7 
10.9 
11.3 


46.4 


RalnfaU 
(inches). 


3.78 
3.72 
3.83 
4.09 
4.13 
4.34 
3.61 
3.31 
2.97 
3.63 
3.92 
3.25 


44.48 


•  Although  the  drainage  area  has  been  changed  at  different  times,  quantities  in  this  table  correspond  to 
the  present  area. 
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SURFACE  WATEB  SUPPLY,  lffl7,  PART  !• 


Tidd  and  ram/all  in  Lake  CodntuaU  hagm  near  CoekihutU,  MaMi.,/cr  the  fear  enAg 

SepL  30, 1917. 

[DninacB  ana,  17JB  aquara 


Mooth. 


I  Totalyield 
(millioD  nl- 
kan). 


Yield  per  aquare 


Ran  off. 


Mfllfon 
Calloos 
per  day. 


DepUion 
drainace 


Percent 
of  rain- 


Rainia.1 

(tndMs  . 


October 313 

November 72.1 

December 15L6 

January , 380.1 

February 302.0 

March 1,090.8 

April 677.8 

May 760.5 

June SJh.7 

July 04.3 

Aufust 130l6 

Be^ember 48.2 

Theyear 4,29&0 


a007 
.137 
.278 
.404 
.786 
2.002 
1,285 
L412 
L0Q2 
.173 
.221 
.001 


aioo 

.215 
.430 
.764 
1.335 
3.007 
L9B8 
X185 
LOBOt 
.308  ' 
.342 
.141 


ai2 

.24 

.50 

.88 

L20 

3.57 

2.22 

X53 

L88 

.31 

.30 

.16 


OlS 

KHS 
15l6 

45l8 
74.1 
83.1 

5L5! 

43.51 

3a3' 

&8* 
&9, 


2.15 

3. 1'* 
3w£» 
2.81 
4.&2 
2fi7 
4.89 
4.33 

La2 


.670 


L096 


14.06 


37.0  I 


38.02 


Summary  of  yidd  and  rainfall  in  Lake  CoMtuate  baain  near  Coddhiate,  Mau.,  for  tkt 
years  ending  Sept.  SO,  1864^1917. 

(Drainace  area,  17.58  square  mOea.]  • 


Totalyield 
(million  gal- 
lons). 

Yield  per  square 
mile. 

Runoff. 

Month. 

MOlfoD 
gallons 
per  day. 

Second, 
feet. 

Depth  on 

diatnage 

area 

(inobes.) 

Percent 
of  rain- 
fall 

RainfUI 
(indies). 

October 

November 

December «. 

January 

Februaiy 

March.... 

April 

15,211.7 
20,983.3 
26,462.8 
32,276.6 
40,278l1 
63,003.1 
47,259.1 
28,55a  5 
13,398.0 
7,735.6 
11, 157. 6 
10. 88a  0 

a  517 
.737 
.800 
L007 
LS02 
2.144 
L660 
.970 
.471 
.263 
.379 
.382 

asoo 

L140 
L391 
L607 
X324 
3.317 
X568 
LdOl 
.729 
.407 
.586 
.591 

aoss 

L272 

L604 

L967 

X420 

3.825 

X865 

L781 

.813 

.409 

.676 

.660 

22.0 
32.5 
44.6 
5a6 
6L7 
88.7 
82.8 
48.2 
28.8 
12.6 
16.4 
18.9 

4.02 
191 

xm 

iff 

3.83 
4.31 
3tf 

mS?"..: 

June 

July 

August 

September 

19 
108 
372 
4.12 

Theyear 

317,284.4 

.916 

L417 

10.813 

42.7 

4&08 

a  Although  the  drainagearea  has  been  changed  at  dillerent  times,  quantities  in  this  table oorrcspoDd  to 
the  present  area. 
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CONNBCnCTJT  BIVKB  BASIN. 
COraBCTXOUT  BXTOL  AT  FIB8T  X.AEX,  WKAM  PITT8BUBO,  V.  H. 


Location. — ^At  outlet  of  FiiBt  Lake,  5  milee  luvtheast  of  Pittsburg,  Coob  County. 
Dbainaok  arsa. — 81.4  square  milee.    (From  surveys  by  engineers  of  the  Connecticut 

Valley  Lumbar  Co.) 
Records  available. — April  1  to  September  30, 1917. 

jaoes. — Inclined  staff  on  rig^t  bank  about  one-fourth  mile  below  the  outlet  dam; 

installed  in  November,  1917,  and  used  in  determining  sluice  gate  ratings;  scales 

on  gate  frames  indicate  amount  of  sluice  gate  openings;  staff  gage  in  lake  above 

dam. 

Discharge  MmASURBMSNTS. — Made  from  log  bridge  1  mile  below  the  gage,  by  wading, 

or  from  cable  200  feet  above  gage. 
[^HANNRL  AKD  CONTROL. — Bed  rou^,  with  rock  bottom.     Control  for  river  gage  is 
rock  ledge  extending  ccxnpletely  across  the  stream  with  about  3  feet  of  fall  imme- 
diately below. 
CovpuTATioN  OF  DiBCHAROE.— Dfschaige  through  3  sluice  gates,  6  feet,  8  feet,  and  20 
feet  in  width,  determined  from  gate  ratings  based  on  current-meter  measurements 
and  comparative  readings  of  river  gage;  theoretical  rating  used  for  a  part  of  the 
dischaiige  throu^  the  20-foot  gate  and  lower  leaf  of  6-foot  and  8-foot  gates,  under 
conditions  not  covered  by  the  cuirent-meter  measurements.    Discharge  through 
one  water  wheel,  used  when  slasher  was  in  opeiation,  determined  from  figures 
of  water-wheel  efficiency  and  power  output. 
Ice. — ^Little  effect  from  ice  on  the  control  section  for  river  gage;  formation  of  ice  in 

the  sluice  materially  changes  conditions  at  gates. 
Regulation. — ^About  4.1  billion  cubic  feet  of  storage  has  been  developed  in  lakes  and 
ponds  above  gage;  records  of  monthly  discharge  have  been  corrected  for  effect 
of  storage  in  Fiist  Lake  but  not  for  effect  of  storage  in  lakes  tributary  to  Firet 
Lake. 
Accuracy. — Dischaige  through  the  gates  possibly  affected  by  ice  April  1-7.    Rating 
curves  well  defined  for  middle  and  upper  leaves  of  the  6-foot  and  8-foot  gates; 
theoretical  ratings  for  the  20-foot  gate  for  high  stages  of  the  lake  and  for  lower 
leaves  of  6-foot  and  8-foot  gates,  not  completely  checked  by  cunent-meter  measure- 
ments.   Daily  dischaige  ascertained  by  applying  rating  tables  to  records  of  gate 
openings,  giving  due  consideration  to  times  of  opening  and  closing  gates  and 
changes  in  gate  settings.    Records  good,  except  for  few  days  in  April,  when 
accuracy  of  results  may  have  been  affected  by  ice. 
No  dischaige  measurements  were  made  prior  to  September  30,  1917. 
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Dm:y  fsfe  4a^.  M/«pt.  'if  Firwi  Lake  mtw  Pimkm^,  N,  H,, for  Ae  ytmr  em£m§  SrfL  X, 


19J7 
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Daily  distkarge,  in  Mffond-f^ft ,  of  Conneeticut  Rirer  at  First  Ldte^ 
/or  tic  ptnod  Apr.  1  to  Sept.  SO.  1917. 


Pitt^mg.  N.  H.. 


D«y. 

Apr. 
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Apr. 
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Monthly  dMiarge  of  Connecticut  River  at  First  Lake,  near  PUtthurg,  N.  H,,  for  the 
period  Apr,  1  to  Sept,  SO,  1917, 

[I>raiiia^  area  81.4  square  mfles.] 


ICooth. 


Discharge  corrected 

Observed  discharge  (seoond-feet). 

frAiTi  nrlnrM 

for  storage  (second- 
feet). 

In  Storage  at 
First  Lake 

(mUlions  of 

Per 

HflntmiTm- 

Mean. 

cuUofeet). 

Mean. 

square 
mile. 

329 

3 

6&6 

+    448 

242 

2.97 

501 

« 

78.2 

+1,655 

606 

8.55 

1,290 

121 

601 

-      44.5 

584 

7.17 

359 

99 

205 

-     144 

151 

1.86 

542 

86 

260 

+    119 

304 

3.73 

463 

57 

244 

-    223 

158 

1.94 

Run-off 
(depth  in 
inches  in 
drainage 
area). 


April 

May 

June 

Jul>' 

August 

S^ember 


3.31 
9.86 
&00 
2.14 
4.30 
2.16 


COHVBOTIOUT  RIVER  AT  ORFORD,  V.K. 

Location. — ^At  covered  highway  bridge  between  Orford,  N.  H.,  and  Fairlee,  Vt., 
apx)Toxiniately  10  milee  downstream  (by  river)  from  mouth  of  Waits  River. 

Drainage  area. — 3,100  square  miles. 

Records  available. — ^August  6,  1900,  to  September  30,  1917. 

Gages. — Inclined  staff  on  left  bank  25  feet  below  bridge;  chain  attached  to  upstream 
side  of  bridge  is  also  used  at  certain  stages. 

Discharge  measurements. — Open-water  measurements  made  from  cable. 

Channel  and  control. — Channel  wide  and  deep,  with  gravelly  bottom;  control  for 
high  stages  is  probably  at  the  dam  at  Wilder,  20  miles  below  station. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  21.3  feet  at  7  a.  m. 
and  6  p.  m.  April  24  (dischaige,  29,500  second-feet);  minimum  stage  recorded, 
4.6  feet  several  times  in  September  (discharge,  1,720  second-feet).  Minimum 
discharge  of  1,550  second-feet  occurred  February  25,  when  the  stage-discharge 
relation  was  affected  by  ice. 

1900-1917:  Maximum  stage  recorded,  33.4  feet  at  12  noon  March  28,  1913  (dis- 
cbaige,  by  extension  of  rating  curve,  about  57,300  second-feet);  minimum  24- 
hour  discharge,  288  second-feet,  September  28,  1908. 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice  December  to  March;  ice  cover 
usually  remains  in  place  throughout  winter. 

Rboulation. — About  4.1  billion  cubic  feet  of  storage  has  been  developed  in  First 
Lake  and  in  lakes  and  ponds  tributary  to  First  Lake;  natural  flow  not  seriously 
affected  by  use  of  stored  water  prior  to  September  30, 1916. 

Aocuract. — Stage-dischaige  relation  affected  at  times  by  use  of  flashboards  at 
Wilder  dam  ftnd,  during  the  winter,  by  ice.  Several  rating  curves  adjusted  to 
condition  of  flashboards  were  used  during  the  year.  Gage  read  to  tenths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to  rating 
table  with  corrections  for  ice  during  the  winter.  Records  good,  except  for  Sep- 
tember, /or  which  they  are  fair. 
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Monthly  discharge  of  ConnecUcul  River  at  Orford,  N.  H.  ,/or  the  year  ending  Sept.  30 y  1917, 
f  Drainage  area,  3,100  square  mOea.l 


Hooth. 


OtMTved  diacharse  (scoood-feet). 


iom.      If ean. 


October '  5,920 

November 7, 810 

I>ec«iDber 17,800 

January 3,650 

FetNuary 2,450 

March 26,500 

Aprfl 2»,500 

Mky 15,900 

June 27,100 

July t  9,fi20 

Aofpist «,7UD 

September 6,W0 

Thayear 2»,500 


3,310 
3,600 
6,190 
2,700 
1,850 
5,200 
16,900 
10,600 
12,000 
3,900 
4,870 
2,670 


Gain  or  loss 
in  storage  at 
First  Lake 
f  millions  of 
cobic  feet). 


-  329 

-  371 

-  265 

-  249 

-  91.1 
+  56wl 
+  448 
+1,655 

-  44.6 

-  144 
+  119 

-  223 


1,550 


6,150  I 


Diseliarse  eorrected 

for  storage  (seoood- 

feet). 


3,190 
3,460 
6,090 
2,610 
1,810 
6.220 
17,100 
11,100 
12,000 
3,850 
4,910 
2,580 


Per 
square 
mile. 


1.03 
1.12 
1.96 
.842 
.584 
1.68 
5.52 
3.58 
3.87 
1.24 
1.58 


6,170 


1.99 


BmHJtt 
(depth  in 
incoeain 
drainage 
area). 


L19 

1.26 

X26 

.97 

.61 

1.94 

6.16 

4.13 

4.32 

1.43 

1.82 

.93 


27.01 


COHVBCnCTJT  BIVXB  AT  BUHDEBLAVD,  MASS. 

Location. — ^At  five-epan  steel  highway  bridge  at  Sunderland,  Franklin  Comity,  on 
road  leading  to  South  Deerfield,  about  18  miles  in  a  direct  line  and  24  miles  by 
river  above  dam  at  Holyoke.  Deerfield  River  enters  the  Connecticut  from  the 
west  about  8  miles  above  the  station. 

Drainage  abea. — 8,000  square  miles. 

Records  available.— March  31,  1904,  to  September  90,  1917.  From  1880  to  1899 
records  were  obtained  at  Holyyoke,  Mass. 

Gages. — Chain  on  downstream  side  of  bridge;  read  by  V.  Lawer.  Sanborn  water- 
stage  recorder  on  left  bank,  installed  September  3,  1916. 

Discharge  measurements. — ^Made  from  highway  bridge. 

Channel  and  control. — Channel  deep;  bottom  of  coarse  gravel  and  alluvial  de- 
posits. Control  at  low  stages  not  well  defined  but  practically  permanent;  at  high 
stages  the  control  is  at  the  crest  of  the  dam  at  Holyoke. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  20.0  feet  at  7  a.  m. 
March  30  (dischaige,  63,700  second-feet);  minimum  stage  recorded,  0.8  foot  at 
7.  a.  m.  September  24  (discharge,  880  second-feet). 

1904-1917:  Maximum  stage  recorded,  30.7  feet  during  the  night  of  March  28, 
1913,  determined  by  leveling  from  flood  marks  (dischaige,  computed  from  exten- 
oicm  of  ratiog  curve,  about  108,000  second-feet^);  minimniu  stage  recorded,  0.6 
foot  September  28,  1914  (dischaige,  computed  from  extenaicm  of  rating  curve, 
about  700  second-feet). 

Ice. — ^The  river  usually  freezes  over  early  in  the  winter  but  the  ice  is  likely  to  break 
up  at  times  of  sudden  rises  in  stage  and  at  those  times  it  oscasionally  forms  ice 
jams  at  Northampton,  10  nules  below  the  station,  causing  several  feet  of  back- 
water at  the  gage. 

Regulation. — ^Distribution  of  flow  affected  by  operation  of  power  plants  at  Turners 
Falls,  Mass.,  and  by  regulation  of  Deerfield  River.  The  effect  of  the  regulation 
is  shown  by  low  water  at  the  gage  on  Sundays  and  Mondays.  Storage  in  Somer- 
set reservoir  and  First  Lake  has  very  little  effect  on  the  run-off  as  observed  at 
Sunderland. 

1  Supersedes  figures  previously  published. 
101860**— 20— W8P  451 5 
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Jtfbnl%  dUdiarge  of  Conneeiieut  River  at  SimderUmd,  M(m,,/or  Ae  year  ending  8epL  SO, 


1917. 
{Dninata  stm,  8,000  sqove  milBS.) 


Oteerred  diadiarge  (second- 
feet). 


Mazl. 


MtDi. 


ICeui. 


Gain  or  kn  In  star-  Diaoharge  oorrsei- 
age  (minions  of!  ed  for  storage 
caUofeet).  I     (second  feet). 


Somerset 
Reser- 
voir. 


Per 
sqoare 


RmMfl 
(deptliin 
incbeson 
drainage 


October 

Nonrember 

December 

Januarj 

Fefamarr 

ICarcfa. 

^.:::;::::: 

June 

July 

Ao^ost. 

September 

Tbeyear 


14,300 
22,500 
30,800 
12,300 
14,000 
01,300 
£0,700 
34,600 
48,600 
17,400 
16,000 
11,300 


3,020 
3,330 
5,410 
4,210 
1,M0 
5,300 
18,100 
15,700 
U,000 
3,020 
2,060 
1,630 


61,300 


1,630 


7,010 
8,180 
14,000 
7,930 
4,610 
17,200 
30,300 
34,500 
26,400 
7,990 
8.020 
5,180 


-  320 

-  371 
>  265 

-  240 

-  OLl 
+      66wl 
+  448 
+1,656 

-  44.5 

-  144 
+  119 


-369 
+  29 
-130 
-246 
-448 
+153 
+541 
+464 
+288 

-  71 

-  50 
-438 


6,750 
8,060 
13,900 
7,740 
4,420 
17,300 
30,700 
25,300 
26,500 
7,860 
8,040 
4,930 


a844 

LOl 

L74 

.968 

.562 
2.16 
4.96 
3.16 
3.31 

.981 
LOO 

.615 


14,200 


14,200 


1.78 


a97 
L13 
XOl 
L12 

.67 
2.49 
5.53 
3.64 
3.60 
LIS 
L16 

.60 


24.12 


PA88V1IPSIC  BIVXR  AT  FmorS  MIIXS.  HSAB  ST.  JOHVSBTrBY,  VT. 

Location. — ^At  suspension  footbridge  just  below  Pierce's  mills,  about  2  miles  below 
mouth  of  Sheldon  Branch,  4  miles  above  mouth  of  Moose  River,  and  5  miles  north 
of  St.  Johnsbury,  Caledonia  County. 

Drain AOK  abba. — 237  square  miles. 

Rbcords  available.— May  26, 1909,  to  September  30, 1917. 

Gage. — Staff  in  two  sections;  low-water  section,  a  vertical  staff  bolted  to  ledge  just 
above  bridge;  high-water  section,  an  inclined  staff  bolted  to  ledge  below  bridge; 
read  by  Joseph  Cox  and  W.  I.  Cox. 

DiscHABOB  MBA8UBEMENT8. — ^Made  from  footbridge  or  by  wading  below  the  bridge. 

Channel  and  contbol. — ^Bed  composed  of  ledge  rock  partly  covered  with  gravel 
and  alluvial  deposits.  At  high  stages  the  control  is  probably  at  the  dam  near 
Centervale. 

ExTBBMBS  or  DISCHABOB. — MaxJmum  stage  recorded  during  year,  8.5  feet  at  8  p.  m. 
November  30  (dischaige,  by  extension  of  rating  curve,  about  3,630  second-feet); 
minimum  stage  recorded,  1.55  feet  at  5  p.  m.  August  8  and  7  a.  m.  August  9  (dis- 
charge, 141  second-feet);  minimum  dischaige,  100  second-feet,  March  20  (stage- 
dischaige  relation  affected  by  ice). 

1909-1917:  Maximum  stage  recorded,  14.8  feet  during  the  night  of  March  27, 
1913,  determined  by  leveling  from  flood  marks  (discharge  not  computed);  mini- 
mum stage  recorded,  zero  flow  at  various  times  when  water  is  being  held  back  by 
mills. 

Ice. — ^River  freezes  over  at  the  control;  stage-discharge  relation  seriously  affected; 
ice  jams  occasionaUy  form  below  the  gage. 

Rbgulation. — A  small  diurnal  fluctuation  is  caused  by  the  operation  of  Pierce's 
mills,  just  above  the  station,  and  by  other  mills  farther  upstream.  The  effect 
of  the  diurnal  fluctuation  was  studied  by  means  of  a  portable  automatic  gage 
from  August  16  to  September  11,  1914.  Although  the  results  obtained  from 
twice-a-day  gage  heights  were  found  to  be  occasionally  in  error  for  individual 
days,  mean  discharge  for  the  period  determined  from  twice-a-day  gage  heights 
was  found  to  be  identical  with  that  obtained  from  hourly  gage  heights. 
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JHonthly  dUmkarge  of  Panumpme  River  at  Piercers  mills,  near  St,  Johntburyf  Vt.,  for 
the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  337  square  miles.] 


Mooth. 


Discharge  in  seccnd-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run'Off 
(depth  in 
incnes  oo 

drainage 
area). 


October 

Norember 

December 

January 

Febmarr 

March 

^:::::::::; 

June 

July 

August 

September... . . 

The  year 


870 
1,660 
1,560 

sao 

440 
3,140 
2,480 
1,220 
2,000 
1,000 
1,560 

530 


180 
202 
200 
215 
190 
100 
600 
300 
290 
152 
152 
164 


300 
408 
414 
253 
217 
470 
1,240 
687 
622 
360 
482 
250 


1.27 
1.72 
1.75 
1.07 
.916 
1.96 
5.23 
2.90 
2.62 
1.56 
2.03 
1.00 


3,140 


100 


477 


2.01 


1.46 
1.98 
2.02 
1.23 
.96 
2.28 
5.84 
3.34 
2.92 
1.80 
2.34 
1.22 


27.32 


WHITE  BlVUt  AT  WEST  HAHTFOBD.  VT 

Location.  About  500  feet  above  highway  bridge  in  West  Hartford,  Windsor  County 
and  7  miles  above  mouth  of  river. 

Draimagb  ABBA. — 687  square  miles  (measured  on  topographic  maps,  and  Post  Route 
map  of  Vermont,  edition  of  1915). 

Records  available. — June  9, 1915,  to  September  30,  1917. 

Gaoe. — Inclined  staff  on  left  bank;  read  by  F.  P.  Morse. 

DiscHABOB  KEA8UREKENT8. — Made  from  cable  1,500  feet  below  the  gage  or  by  wading. 

Channel  and  control. — Channel  wide  and  .of  fairly  uniform  cross  section  at  meas- 
uring section.  Bed  covered  with  gravel  and  small  boulders.  Control  fbnned  by 
rock  ledge  100  feet  below  the  gage;  well  defined. 

Extremes  of  discharge. — ^Maximum  stage  recorded  during  year,  11.1  feet  at  6  p.  m. 
June  12  (dischaige,  by  extension  of  rating  curve,  about  11,700  second-feet);  mini- 
mum stage  recorded,  2.40  feet  at  6  p.  m.  September  27  (dischaige,  by  extension 
of  rating  curve,  about  36  second-feet). 

1915-1917:  Maximum  stage  recorded  June  12,  1917;  minimum  stage  recorded, 
2.33  feet  at  6  a.  m.  August  29,  1916  (discharge,  by  extension  of  rating  curve.* 
about  26  second-feet).  The  highwater  of  March  27,  1913,  reached  a  stage  of  18.9 
feet,  as  determined  from  reference  point  on  scale  platform  opposite  gage  (dis- 
chaige not  determined). 

Ice. — ^River  freezes  over  at  the  gage;  control  usually  remains  partly  open,  although 
ice  on  the  rocks  and  along  the  ^ore  affects  the  stage-discharge  relation. 

Regulation. — There  are  several  power  plants  on  the  main  stream  and  tributaries 
above  the  station,  the  nearest  being  that  of  the  Vermont  Copper  Co.,  at  Sharon; 
when  this  plant  is  in  operation  it  causes  some  diurnal  fluctuation  in  dischaige  at 
low  stages.  The  effect  of  power  plants  farther  upstream  is  eliminated  by  the  laige 
amount  of  pondage  at  Shsux)n. 

Accuracy. — Stago-dischaige  relation  practically  permanent  except  when  affected  by 
ice.  Rating  curve  fairly  well  defined  between  150  and  5,000  second-feet.  Staff 
gage  read  to  quarter-tenths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table  with  corrections  for  ice  during  the  winter. 
Records  good. 

1  B«Tlaed,  and  sopenedes  minim  iim  published  in  Water-Sopply  paper  431. 
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Monthly  diMtkarge  of  WkiU  River  at  Wat  Hartford,  Vt.Jor  the  year  ending  8epL  SO,  1917. 

[Dnbmeh  stm,  887  aqoare  miles.] 


Discharge  fai  secood-feet. 

Run-oJ 

iudbes  oo 
drainage 

ICooth. 

iffiYfnmpi 

Utnfennm 

ICean. 

Per 
square 
mUe. 

area). 

October 

900 

S.320 

2.880 

1.S50 

1,«0 

8.700 

7.500 

3.170 

10.100 

1.120 

820 

365 

74 

206 

240 

280 

300 

340 

1.S80 

1,380 

820 

240 

166 

72 

311 

614 

794 

646 

392 

1.430 

3.680 

2.000 

1.990 

m5 

314 
197 

0.453 

.894 

1.16 

.940 

.571 

2.08 

5.36 

2.91 

2.90 

.735 

.457 

.287 

0.52 

November 

1  00 

December 

1.34 

Jenuary  ,        .      . 

1.06 

FebnwT.  . 

59 

March 

2.40 

April 

5.98 

m!^ :..:::.:::::::::::::::::. 

3.36 

Jane 

3.24 

July 

.85 

Aocost 

.53 

September 

.32 

The  year 

10,100 

72 

1.070 

1.56 

2L21 

ASKUXLOT  BIVXR  AT  HOrSDAI^  V.  R. 

Location. — ^At  lower  steel  highway  bridge,  about  a  quarter  of  a  mile  below  dam  of 
Fiflk  Paper  Co.,  and  1^  miles  above  mouth  of  river,  at  Hinsdale,  Cheshire  County. 

Drainagb  area. — 440  square  miles. 

Records  available.— February  22,  1907,  to  December  31,  1909,  and  July  11,  1914, 
to  September  30,  1917. 

Gaoe. — Chain  gage  on  downstream  side  of  bridge;  read  by  T.  W.  Golden. 

DiscHAitOB  MBASURBKBNTS. — ^Made  from  bridge. 

CHAKmL  AND  CONTROL. — Bed  covered  with  coarse  gravel  and  boulders.  Control  is 
a  short  distance  below  gage  and  is  practically  permanent. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  7.25  feet  at  4 
p.  m.  March  29  (dischaige,  from  extension  of  rating  curve,  about  4,820  second- 
feet);  minimum  stage  recorded,  2  10  feet  at  8  a.  m.  August  29  (dischaige,  from 
extension  of  rating  curve,  about  12  second-feet.) 

1914-1917. — ^Maximum  stage  recorded,  7.5  feet  at  5  p.  m.  February  26,  1915 
(dischaige,  from  extension  of  rating  curve,  about  5,190  second-feet);  minimum 
.stage  recorded,  2.0  feet  at  4  p.  m.  October  4,  1914  (discharge,  from  extension  of 
rating  curve,  about  10  second-feet). 

Ice.— Stage  dischaige  relation  affected  for  short  periods  by  ice  which  forms  below 
bridge  on  control. 

Regulation. — ^The  mills  immediately  above  station  are  operated  continuously 
except  for  Suiida)rs  and  holidays,  but  cause  little  fluctuation  in  stage.  Storage 
in  the  null  ponds  above  affects  distribution  of  flow.  The  effect  of  power  regu- 
lation was  studied  by  a  temporary  installation  of  water-stage  recorder  during 
July  and  August,  1917. 

Accuracy. — Stage-dischaige  relation  practically  permanent  except  when  affected 
by  ice.  Rating  curve  fahly  well  defined  below  4,000  second-feet.  Gage  read  to 
hundredths  twice  daily.  Daily  dischaige  ascertained  by  applying  mean  daily 
gage  hei^t  to  rating  table  with  corrections  for  ice  during  the  winter.  Records 
good« 


Digitized  by 


Google 


Digitized  by 


Google 


C0NNKC3TICUT  RIVER  BASIN. 


73 


donOUy  discharge  o/Aahuelot  River  at  Hirudale,  N,  H.^/or  the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  440  Sijnare  miles.) 


Mootfa. 


Disdiarge  in  seoGod-feet. 


Max  imam. 


Minimum. 


Mean. 


Per 
aquare 
mile.  ^ 


Rmi-off 

(depth  in 

UKAes  on 

drainage 

area). 


»<tob«r 

kOTember 

^vceuilwr ..... 

ajuiaiy 

February 

tareh 

)S^.:::::::::: 

line 

uJy 

August 

September 

The  year 


1,000 

730 

1,070 

1,100 

1,910 

4,500 

3,140 

1,320 

8,280 

520 

1,000 

191 


281 
247 
400 
600 
600 
500 
400 
400 
520 
30 
68 
54 


437 
399 
780 
866 

844 

1,530 
1,490 
795 
1,270 
280 
321 
132 


a9g8 

.909 
1.77 
1.97 
1.92 
3.48 
3.39 
1.81 
2.89 
.636 
.729 
.300 


1.14 

1.01 

2.04 

2.27 

2.00 

4.01 

3.78 

2.09 

3.22 

.73 

.84 

.33 


4,590 


30 


761 


1.73 


23.46 


Mn.T.llia  BIVZB  WEAR  WIVOHZHDOV,  MASS. 

Location. — At  steel  highway  bridge  known  locally  as  Nolan's  bridge,  half  a  mile 
below  month  of  Sip  Pond  Brook  and  2  miles  west  of  Winchendon,  Worcester 
County. 

Dbainagb  ABE  a. — 80  square  miles  (measured  on  topographic  maps). 

Recobds  available.— June  5,  1916,  to  September  30,  1917. 

GrAOE. — Stevens  continuous  water-stage  recorder  on  right  bank  just  below  bridge; 
installed  July  4,  1917.  Chain  gage  on  downstream  side  of  bridge  June  5,  1916, 
to  February  28,  1917.  Foxboro  water-stage  recorder  June  5  to  July  3,  1917. 
Gages  read  by  Arthur  Lehman  and  Franklin  Epps. 

DiscHABOE  MBASUBEMENTS. — ^Mado  from  bridge  or  by  wading. 

Channel  and  contbol. — Bed  covered  with  gravel  and  alluvial  deposits.  Control 
for  low  and  medium  stages  is  gravel  bar  about  200  feet  below  gage;  shifts 
occasionally. 

ExTBEMES  of  dischabge. — Maximum  stage  during  year  ending  September  30,  1917, 
occurred  during  period  of  unrecorded  gage  height;  minimum  stage,  from  water- 
stage  recorder,  2.60  feet  at  8.30  a.  m.  August  13  (discharge,  about  6  second-feet). 
1916-17:  Maximum  stage  recorded,  5.53  feet  at  6  p.  m.  June  19,  1916  (discharge 
about  481  second-feet*);  minimum  stage  recorded  August  13,  1917. 

IcE. — Stage-discharge  relation  seriously  affected  by  ice.  Complete  ice  cover  usually 
remains  intact  throughout  the  winter.  Owing  to  large  diurnal  fluctuation  caused 
by  operation  of  power  plants  above,  water  frequently  overflows  the  ice  cover. 

Kbgulation. — ^Distribution  of  flow  is  affected  by  operation  of  power  plants  at  \^n- 
chendon  and  by  storage  in  Lake  Monomonac  and  other  reservoirs. 

AccuBACT. — Stage-discharge  relation  subject  to  changes  on  account  of  shifts  in  low 
water  control;  also  affected  by  ice.  Bating  curve  for  1917  is  well  defined  be- 
tween 20  and  250  second-feet  and  fairly  well  defined  between  250  and  600 
second-feet.  Daily  gage  height  June  5,  1916,  to  February  28,  1917,  is  mean 
of  two  readings  per  day,  to  hundredths,  on  chain  gage;  gage  heights  June  5  to 
July  3,  1917,  is  mean  of  24  gage  heights  per  day  from  Foxboro  water-stage  re- 
corder. Daily  discharge  Jime  5,  1916,  to  July  3,  1917,  ascertained  by  applying 
mean  daily  gage  height  to  rating  table  with  corrections  for  ice  during  the  winter; 
discharge  July  4  to  September  30,  1917,  determined  by  use  of  discharge  inte- 
grator. Records  for  periods  during  which  water-stage  recorders  were  in  operation 
are  good ;  those  for  other  periods  are  fair. 

1  Revised  detennination;  supersedes  that  pabUshed  in  Water-Supply  Paper  43L 
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fortthhf  discharge  of  Millers  River  near  Winchtndon^  Mass,,  for  the  years  ending  Sept. 

SO,  1916-17. 

[Drainage  area,  80.0  square  miles.] 


Mooth. 


DIsdiarge  in  second-feet. 


Mft'ynffpni- 


Mlnltnfftfn. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

incbes  oo 

drainage 

area). 


1916. 

one  5-30 

uly 

La^oflt 

iep^ember 

1916-17 

>ctober 

'November 

)0oexiiber 

[sm^liakry 

P'ebmary 

rune  5-30 

ruly 

(^wgrmt 

September 


883 

812 
109 
300 


129 
106 
218 
170 
240 
475 
118 
340 
306 


204 

100 
67.8 
96.1 


60.2 
63.8 
80.3 
78.9 
61.4 

176 
72.8 

108 
69.2 


2.65 
1.25 
.722 
1.19 


.740 
.672 

1.00 
.966 
.768 

X20 
.910 

1.35 


X46 

1.44 

.83 

L33 


.85 

.75 
1.15 
1.14 

.80 
2.13 
1.06 
1.66 

.97 


KoTE.— Determination  for  1916  revised  by  means  of  data  obtained  during  1917;  supersede  those  pub- 
tisbed  in  Water-  Supply  Paper  431. 

Mn.T.iiia  Bivzit  at  sbvuto.  mass. 

Location. — ^At  downstream  end  of  chair  factory  at  Erving,  Franklin  County,  about 
8  miles  above  confluence  of  Millers  River  with  Connecticut  River  and  below  all 
important  tributaries. 

Drainage  area. — ^372  square  miles  (measured  on  topographic  maps). 

Records  available. — August  1,  1914,  to  September  30,  1917. 

Gages. — ^Barrett  &  Lawrence  7-day  hydrochronograph  installed  February  3,  1916, 
to  replace  Barrett  &  Lawrence  gage  installed  July  1, 1915.  Vertical  sta£f  attached 
to  downstream  end  of  factory,  used  August  1,  1914,  to  July  1,  1915,  and  at  times 
when  hydrochronographs  were  out  of  order.  All  gages  at  same  site  and  datum; 
read  by  C.  H.  Gary  and  E.  F.  Bancroft. 

Discharge  veasurements. — ^Made  from  cable  near  gage  or  by  wading. 

Channel  and  control. — ^Bed  covered  with  coarse  gravel  and  boulders.  Control 
IB  a  short  distance  below  the  gage  and  is  practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
5.32  feet  at  6  p.  m.  March  28  (discharge,  4,820  second-feet);  minimum  stage, 
from  water-stage  recorder,  0.87  foot  at  3.30  p.  m.  October  29  (discharge  practically 
zero). 

1914-1917:  Maximum  stage  recorded,  5.6  feet  at  4  p.  m.  February  25,  1915 
(discharge,  5,160  second-feet  *);  minimum  discharge,  practically  zero  at  various 
times  during  1915,  and  at  3.30  p.  m.  October  29,  1916,  when  water  was  held  back 
by  dams  above  the  gage. 
IcB. — River  freezes  over  below  the  gage  at  various  times  during  the  winter;  ice  con- 
siderably broken  by  rising  and  falling  stages  due  to  operation  of  power-plants. 
Regulation. — Distribution  of  flow  affected  by  operation  of  various  power  plants  and 
storage  reservoirs  above  the  station. 


I  Snperaedes  maTimniii  pablisbed  in  Water-Sapply  Paper  415. 
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SURFACE   WATER  SUPPLY,  1917,  PART  I. 


Diicharge  meoiuremmts  of  Millers  River  near  Windiendcnif  Mass.,  during  the  yetn 

Sept.  SO,  1917. 


Date. 

Madeby- 

hd^. 

Di». 
charge. 

Date. 

Made  by- 

tifiicm 

Oct.    13 

C.  H.  Pierce 

FuL 

•  3.«7 

•  5.16 
4.45 
6.34 
5.1« 
4.12 

221 
108 
462 
388 
220 

June    4 
11 
12 
15 
18 
18 

Hardin  Thweatt 

do 

do - 

C.H.  Pierce. 

Hardin  Thweatt 

IC.  R.  Stackpole | 

4-  12 

Jan.    17 
Feb.  20 
Apr.    3 

June    4 

Hardin  Thweatt 

H.  H.  Khachadoorian.. 

Hardin  Thweatt 

do 

do 

4.44 

4.77 
S.90 

•  Stase-diacharge  relation  affected  by  ice. 

Daily  diacharge,  in  second-feet,  of  Millers  River  near  Wtnchendon,  Mass.,  Je> 
ending  Sept.  SO,  1916-1917. 


coKKEcnctrr  biver  basht. 

Monthly  dMunye  c4  Mxlltn  River  near  Windiendtm,  Mam^/^  ^ 

SO,  1916-n. 


prainage  area,  8ao 


October. 
NoTember 
Beoember- 
lanuary 
February-  -" 
Jane  5-^'  " 

July -   - 

August..^    " 


^1         -,^e^«Tniiiation  for  1916  revised  l>f 


MnxEBs  Rnrzs  at 


iMl«|rfl( 


rmo^.-At  downstream  eud  of  ch« 
8  miles  ^"bove  confluence  of  Millas 
importar^^t  tributaries. 
Drainage  a-»^ea.-372  square  mOet 
Records  AvmrLABLE.— August  1.  1OT4,  l# 
Gaoes.— Barrett  &  Lawrence  T-day  " 
to  repJa^^e  "E^arrett  &  Lawrence 

to  dowTistr^^a-na  end  of  factory, ^__ 

when  liydrr^clironographs  w«»  «■(  ii^p^ 
read  by  C.  Bl  -  Gary  and  E.  F.  ^ 


Cits- 


'T  A^  UREMENT8. — ^! 

V     JNH'ROL.— Bed 

•'^  ;jnce  belov  the 

t:*IARGE.— 

«>    p.  m.  Mm^  » 
tag-e  recorder,  iJJ 

5.160  I 
Qgigi6,aadift 
above  the  pi^ 
ireeaes  o-'  -   - 
iy  broken 
.y.— Distri' 
3  leBervoirc  ^ 


I  ly  de- 
staff  gage 


,21  feet  (on  iii- 
.1  rating  curve,  2M 
urred  February  18, 
ninnim  open-water  dis- 
L lined  gage,  2.01  feet). 
;  minimum  stage,  from  water- 
,  iul6  (discliurge,  from  extension 

ai.ly  affected  by  operation  of  mills  at 

ly  Pond  and  Sip  Pond. 

occasionally  at  lower  gage  but  appar- 

iirves  used  to  June  20  fairly  well  defined 

June  27  to  September  30,  well  defined 

ned  Btaff  read  to  hundredths  twice  daily- 

■ra  satisfactory.     Daily  discharge  Octol>er  1 

^ving  mean  daily  gage  Iioight  from  water-atage 

/l3  to  June  2<i,   by  ai>i»lying  to  rating  table 

tclined  gage  with  corrections  for  ice  during  the 

,  by  use  of  discharge  integrator.     Records  good. 
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Accuracy. — Stage-diBcharge  relation  practically  permanent  except  when  afifected 
by  ice.  Rating  curve  well  defined  below  4,000  second-feet.  Staff  gage  read  tc 
hundredths  twice  dally.  Daily  dischaxge  ascertained  by  use  of  dischaige  inte- 
grator except  for  periods  when  continuous  gage-height  record  was  not  obtained. 
For  these  periods  the  staff  gage  records  were  used  with  corrections  as  determined 
by  various  comparisons  with  the  water-stage  recorder.  Records  good  except  iot 
times  of  ice  effect,  for  which  they  are  fair. 

Diitharge  measuremenU  of  Millers  River  ai  Erving,  Mass.,  during  the  year  ending  Sept, 

SO,  1917, 


Date. 

Mad«by- 

Oaee 
height. 

Dla- 
chaige. 

Date. 

Madeby- 

hS^t. 

Dig. 

Dec.     8 

19 

Jan.    20 

1    Feet, 

A.  H.  Davlaon 3.03 

Hardin  Thweatt o2.38 

do 03.55 

See.'ft. 

334 
710 

Jan.   30 
Feb.  23 
Sept.  18 

Hardln  Thweatt 

H.H.  Khachadoorian,. 
M.  R.  Stackpole 

FteL 

aZ72 

08. 76 

2.21 

Sec-fi, 
344 

aoQ 

31S 

o  stage-discharge  relation  affected  by  Ice. 

Daily  distharge,  in  second-feet,  of  Millers  River  at  Erving^  Mass,y  for  the  year  ending 

Sept.  SO,  1917, 


Day. 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

700 

250 

1,080 

440 

390 

1,550 

2,350 

880 

780 

560 

260 

650 

330 

1,080 

310 

360 

1,500 

2,200 

960 

700 

630 

210 

600 

295 

'800 

380 

320 

1,250 

2,050 

1,140 

610 

490 

MO 

610 

255 

820 

390 

310 

1,100 

1,900 

1,020 

640 

320 

» 

420 

155 

65b 

460 

300 

1,000 

1,720 

1,060 

520 

410 

83 

410 

340 

eoo 

630 

320 

960 

1,660 

1,200 

620 

375 

2S0 

350 

310 

670 

550 

290 

860 

1,840 

1^360 

680 

300 

210 

265 

330 

520 

670 

300 

780 

*»2?^ 

1,160 

840 

255 

160 

.310 

320 

410 

740 

aoo 

780 

1,780 

1,140 

850 

315 

240 

300 

290 

470 

650 

320 

720 

1,580 

1,020 

710 

275 

620 

300 

255 

450 

600 

250 

610 

1,340 

860 

780 

366 

520 

230 

182 

490 

490 

290 

730 

1,220 

820 

1,280 

460 

280 

345 

275 

530 

460 

290 

870 

1,260 

680 

1,520 

630 

375 

410 

230 

480 

640 

280 

920 

1,020 

740 

1,300 

410 

240 

90 

415 

430 

1,150 

270 

770 

840 

750 

1,180 

330 

270 

315 

190 

400 

960 

300 

810 

900 

720 

930 

395 

280 

280 

470 

400 

WO 

300 

880 

890 

610 

930 

340 

340 

300 

300 

380 

700 

200 

850 

880 

660 

1,400 

470 

740 

310 

95 

370 

520 

320 

1,020 

800 

460 

1,380 

470 

800 

415 

325 

370 

490 

300 

860 

980 

465 

1,240 

436 

700 

490 

300 

360 

500 

320 

830 

1,160 

570 

880 

420 

510 

330 

280 

390 

450 

200 

820 

1,080 

445 

780 

360 

540 

330 

330 

680 

520 

280 

1,020 

1,140 

670 

600 

260 

440 

375 

690 

560 

480 

270 

1,660 

1,100 

850 

430 

315 

360 

330 

800 

530 

450 

300 

2,250 

1,040 

880 

680 

390 

345 

350 

590 

810 

470 

450 

2,800 

770 

740 

600 

420 

260 

330 

620 

650 

600 

800 

3,000 

930 

570 

550 

395 

275 

300 

570 

520 

380 

1,200 

4,350 

890 

450 

540 

360 

325 

115 

540 

530 

370 

4,500 

810 

850 

410 

260 

350 

290 

6.50 

490 

340 

3,450 

760 

1,080 

540 

295 

880 

280 

450 

370 

2,600 

980 

210 

1,280 

SepC 


1.. 
2.. 
3. 
4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11:. 
12.. 
13. 
14. 
15. 

16.. 
17. 
18.. 
19. 
20. 

21.. 
22. 
23. 
24- 
25. 

26. 
27., 
28. 
29. 
30. 
31. 


800 

4» 

ao 

316 

315 


316 
» 

376 
210 

m 

275 
SS 

s» 

24S 

85S 

275 
96 
290 
215 


m 

240 
2<5 
63 


Note.— Stflge-di»chflrge  relation  affected  by  ice  Dec.  16-22,  Dec.  30- Jan.  1,  ana  Jan.  11-Mar.  10;  diadiane 
for  thoae  periods  determined  from  study  of  Kage-hcight  graph^diacharge  meamirementa,  weather  reooru. 
and  comparison  with  similar  study  for  Millers  River  near  Winchendon.  Discharge  determiiied  frtun 
mean  of  two  gage  heights  daily,  Nov.  13-18,  Dec.  9,  Jan.  13, 19-22, 24,  Feb.  3,  6-17,  22-24,  28;  Mar.  l-«,  31; 
and  Apr.  12-14. 
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Monthly  discharge  of  Millers  River  at  Erving,  Mass.,  for  the  year  ending  Sept.  30 y  1917. 

[Drainage  area,  372  square  miles.] 


IConth. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


October 

Novemb^' 

December 

Janoary 

February 

March 

April 

May 

Iui» 

Joiy 

August 

September 

The  year 


700 
800 
1,080 
1,X50 
1,900 
4,600 
2,350 
1,3€0 
1,520 
630 
1,280 
1,140 


90 
95 
360 
310 
200 
610 
760 
446 
410 
210 
82 
63 


359 
365 
657 
648 
351 
1,490 
1,290 
829 
830 
383 
407 
320 


4,500 


646 


0.965 
.«81 
1.50 
1.47 
.944 
4.01 
3.47 
2.23 
2.23 
1.03 
1.09 
.860 


1.74 


1.11 
1.00 
1.73 
1.70 

.98 
4.62 
8.87 
2.67 
2.49 
1.19 
1.20 

.96 


23.67 


BIP  POin>  BROOK  VXAB  WIVOHBVDOV,  MASS. 

Location. — About  600  feet  above  highway  bridge,  a  quarter  of  a  mile  below  Massa- 
chu0ett6-New  Hampshire  State  Une,  li  miles  below  outlet  of  Sip  Pond,  and  3 
miles  northwest  of  Winchendon,  Worcester  County. 

Drainage  area. — 18.8  square  miles  (measured  on  topographic  maps). 

Recordb  available. — ^May  29,  1916,  to  September  30,  1917. 

Gaoes. — Gurley  7-day  water-stage  recorder,  installed  Jtme  26,  1917,  and  vertical  staff 
gage  installed  June  9, 1917,  on  left  bank  500  feet  above  highway  bridge.  Inclined 
8ta£f  gage  on  right  bank  50  feet  abqve  highway  bridge  used  May  29  to  June  29 
and  December  13,  1916,  to  June  26,  1917;  Stevens  8-day  water-stage  recorder  at 
same  site  and  datum  used  June  30  to  December  12,  1916.  Gages  read  by  W.  G. 
Greenall  and  Hazel  Greenall.  All  gages  at  same  datum  but  owing  to  slope  of 
stream  readings  on  present  gage  are  higher  than  those  on  gages  previously  used. 

DiscHABOE  measurements. — ^Made  from  footbridge  15  feet  below  Gurley  water-stage 
recorder  or  by  wading. 

Channel  and  control. — ^Bed  rough;  covered  with  boulders.  Control  clearly  de- 
fined. Considerable  aquatic  vegetation  in  channel  below  inclined  staff  gage 
during  summer  months. 

Extremes  op  discharge. — ^Maximimi  stage  recorded  during  year,  5.21  feet  (on  in- 
clined gage)  at  6  p.  m.  March  28  (dischaxge,  from  extension  of  rating  curve,  294 
second-feet);  minimum  discharge,  about  6  second-feet,  occurred  February  18, 
when  stage-dischaxge  relation  was  affected  by  ice;  minimum  open-water  dis- 
charge, 7.2  second-feet  at  7  a.  m.  October  28  (stage,  inclined  gage,  2.01  feet). 

1916-17:  Maximum  stage  recorded  March  28,  1917;  minimum  stage,  from  water- 
stage  recorder,  1.88  feet  at  7  a.  m.  September  15,  1916  (discharge,  from  extension 
of  rating  curve,  6  second-feet). 

Regulation. — Distribution  of  flow  is  considerably  affected  by  operation  of  mills  at 
State  Line,  N.  H.,  and  by  storage  in  Pearly  Pond  and  Sip  Pond. 

Accuracy. — Stage-discharge  relation  changed  occasionally  at  lower  gage  but  appar- 
ently permanent  at  upper  one.  Rating  curves  used  to  June  26  fairly  well  defined 
between  9  and  130  second-feet;  from  June  27  to  September  30,  well  defined 
between  9  and  100  second-feet.  Inclined  staff  read  to  hundredths  twice  daily. 
Operation  of  both  water-stage  recorders  satisfactory.  Daily  discharge  October  1 
to  December  12  ascertained  by  applying  mean  daily  gage  height  from  water-stage 
recorder  to  rating  table;  December  13  to  June  26,  by  applying  to  rating  table 
mean  of  two  readings  per  day  on  inclined  gage  with  corrections  for  ice  during  the 
winter;  June  27  to  September  30,  by  use  of  discharge  integrator.    Records  good. 
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lonihly  dMuxrgt  of  Sip  Pond  Brook  near  Winchcndon,  Mass,,  for  the  year  ending  Sept, 

SO,  1917. 

(Drainage  area,  18.8  square  mites.] 


Month. 


Disdiarge  in  seoond^eet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mdieson 
drainage 

area). 


etober 

omnbtf 

eoeonlMr 

knuAry 

ebruary 

iarcli 

pril 

ay 

me 

^y-:, 

ogust 

eptember 

The  year 


61 
32 
M 
67 
60 

2go 

124 
63 
86 
24 
176 
100 


2L8 
19.2 
28.8 
27.6 
18.4 
74.7 
74.8 
41.2 
42.6 
17.7 
43.6 
26.1 


L16 
L02 
1.63 
L47 

.979 
3.97 
3.98 
2.19 
2.27 

.941 
2.31 
1.30 


290 


36.5 


1.94 


1.34 
L14 
1.76 
L70 
1.02 
4.68 
4.44 
2.62 
2.63 
LOS 
2.60 
L65 


26.32 


PBIS8T  BROOK  HXAB  WIHOHXVDOV,  MASS. 

LOCATION. — At  highway  bridge  3  miles  above  confluence  of  Prieet  Brook  with  Millers 

River  and  SJ  miles  west  of  Winchendon,  Worcester  County. 
)  RAIN  AGE  ABEA. — 18.8  square  miles  (measured  on  topographic  nu^). 
Records  available.— May  25,  1916,  to  September  30,  1917. 
jaok.;— Sloping  staff  on  left  bank  200  feet  below  highway  bridge;   read  by  R.  D. 

Hutchinson. 
>iBCHAROE  MEASUREMENTS. — ^Made  from  highway  bridge  or  by  wading. 
3HAKNBL  AND  CONTROL. — Channel  above  station  is  straight;  section  fairly  uniform; 

gravel  bottom.    Control  formed  by  the  foundation  of  an  old  dam  30  feet  below 

gage;  permanent. 
BzTREMES  OP  DISCHARGE. — 1916-17:  Maximum  stage  recorded,  4.88  feet  at  7  a.  m. 

March  28  and  29,  1917  (discharge,  306  second-feet);    minimum  stage  recorded, 

2.30  feet  several  times  in  August,  1917  (discharge,  by  extension  of  rating  curve, 

about  1.5  second-feet). 
Ice. — Brook  freezes  over  at  gage,  and  on  control;  stage-dischaige  relation  somewhat 

affected. 
Regulation.— Flow  not  appreciably  affected  by  regulation. 
Accuracy. — Stage-discharge  relation  practically  permanent,  except  when  affected  by 

ice.    Rating  curve  well  defined  between  2  and  180  second-feet.    Gage  read  to 

hundredths  twice  daily.    Daily  discharge  ascertained  by  applying  mean  daily 

gage  height  to  rating  table  with  corrections  for  ice  during  the  winter.    Records 

good. 

Discharge  measurements  of  Priest  Brook  near  Winchendon,  Mass.y  during  the  year  ending 

Sept,  SO,  1917. 


Date. 

Made  by-            .S^S.   A. 

Date. 

Hadeby- 

h^*t. 

Dis- 
charge. 

Dec  22 

1    Feet. 

Hardin Thweott aS.OO 

...do a3.53 

H.  H.  Kbacbadoorian. .  a  2. 85 
Hardin  Thweatt 4.04 

; 

46.8 
12.3 
138 

June    8 

8 

Aug.  2 

Oct.   13 

C.H.  Pierce 

Feet. 
3.37 
3.40 
X37 
2.01 

8ee.-ft. 
49.0 

Jan.   17 
Feb.  20 
Apr.    3 

Hardin  Thweatt 

M.  R.  Stackpole 

do 

50 
2.58 
15.4 

a  Stage-discharge  relation  affected  by  ice. 
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tonthiy  diadurrge  of  Priest  Brook  near  Wmchendon,  Mass.  ^  for  the  years  ending  Sept,  SO, 

[Drainage  area,  18.8  square  miles.] 


M(Hitb. 


191«. 
!ay  25-31 .., 

uguat 

si^exnber 

«tober.. 

rovember 

►ecember 

nzniary 

ebroary 

larch 

.pnl 

Cay 

une 

uly 

August 

tei^einber 

The  vcar 


Discharge  in  second-feet. 


Ifaximam. 

Minimum. 

35 

18 

81 

16 

150 

11 

39 

3-0 

129 

2.0 

Mean. 


26.7 
41.2 
31.3 
14.2 
30.0 


54 

12 

82 

13 

71 

13 

64 

10 

54 

5.3 

299 

29 

150 

26 

61 

16 

122 

20 

27 

3.4 

206 

1.6 

132 

2.5 

299 

1.6 

21.4 
23.6 
30.1 
24.9 
11.8 
84.1 
74.9 
35.6 
47.3 
11.9 
30.9 
22.3 


35.8 


Per 
square 
mile. 


1.42 
2.19 
1.66 
.755 
1.60 


1.14 
1.26 
1.60 
1.32 

.628 
4.47 
3.98 
1.89 
2.52 

.633 
2.12 
1.19 


1.90 


Run-off 
(depth  in 
incneson 
drainage 
area). 


0.87 
2.44 

1.91 

.87 
1.78 


1.31 
1.41 
1.84 
1.52 

.65 
6.15 
4.44 
2.18 
2.81 

.73 
2.44 
1.33 


25.81 


Note. — Determinations  for  1916  revised  by  means  of  data  obtained  during  1917 ;  supersede  those  publiahed 
n  Water  Supply-Paper  431. 

OTTSB  BIVXB  HXAB  QARDVSB.  MASS. 

Location. — At  concrete  arch  bridge  just  above  outlet  of  Wilder  and  Kneeland 
brooks,  about  a  mile  west  of  (Jardner,  Worcester  County. 

Drainage  area. — ^20  square  miles  (measured  on  topographic  maps). 

Records  availablb.— June  28,  1916,  to  September  30,  1917,  when  station  was 
discontinued. 

Gaqe. — Vertical  staff  bolted  to  downstream  side  of  right  abutment  of  highway  bridge; 
read  by  Alfred  Cavalier. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 

Channel  and  control. — Growth  of  aquatic  v^etation  in  channel  during  summer 
months  seriously  affects  stage-discharge  relation. 

Extremes  of  discharge:  Maximum  stage  during  periods  covered  by  records,  3.60 
feet  at  6  p.  m.  March  28,  1917  (discharge,  189  second-feet);  minimum  stage 
recorded,  about  —0.4  foot  several  times  in  October,  1917  (discharge  not 
determined). 

Ice. — Stage-dischaige  relation  seriously  affected  by  ice;  river  freezes  over. 

Regulation. — Operation  of  a  filter  plant  a  quarter  of  a  mile  above  the  gage  causes 

occasional  fluctuations  in  discharge. 
Accuracy. — Stage-dischaige  relation  seriously  affected  by  ice  and  by  aquatic  vege- 
tation. Frequent  discharge  measurements  required.  Standard  rating  curve 
fairly  well  defined.  Gage  read  to  hundredths  twice  daily.  Daily  dischaige  de- 
termined by  shifting-control  method,  adjusted  gage  heights  being  applied  to 
rating  table  for  standard  curve.  Records  fair. 
101860*>— 20— wsp  451 6 
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M^onikijf  diadkarge  of  Oiler  River  near  Oar&iuT^  Moms.,  for  the  year  ending  Sept.  SO,  1917. 
[Dnlnag*  MM,  90.0  wiaare  mileB.] 


Diachftrge  in  9eooiid4eet. 

Bim-off 

(depth  in. 

inches  on 

drainage 

area). 

Mooth. 

If^-rimrrm- 

Mnn. 

Per 
square 
mile. 

OctolMr 

27 
S2 
S2 

(8 
90 
185 
125 
64 
7» 
37 
49 
39 

4.0 
8.1 
7.9 
7.6 
&2 

60 

40 

33 

33 

13 

13 

ia4 
1&6 
3B.6 
27.8 
30.5 
87.2 
70.8 
46.4 
47.9 
24.6 
28.9 
18.6 

asao 

.930 
1.48 
1.39 
1.03 
4.36 
3.54 
2.33 
2.40 
1.33 
1.44 

.930 

a60 

1.04 

Tii^Kwnbfr 

LTl 

JsnovT 

1.60 

Fefanmrr 

1.06 

Marrh..'                        

^£ 

April 

mK!.:::::. ::::.:.::::::::;.:::.:.:::::.:.::: 

2.68 

Joiw 

2.68 

July 

1.43 

AnroBt 

1.66 

BeSSiiiv.;:::::::::::::::::::::::::::::;:::: 

1.04 

TtM  VMT. .     .a 

185                 4.0 

36.0 

L80 

24.47 

XAST  BBAVOK  OF  TVXXT  BIVXB  WMAJBL  ATHOL,  MAB8. 

Location. — ^At  highway  bridge  half  a  mile  below  mouth  of  Lawrence  Brook  and 
3J  miles  north  of  Athol,  Worcester  County. 

Drainaob  arba.— 50.2  square  miles  (measured  on  topographic  maps). 

Records  ayailablb.— iJune  13,  1916,  to  September  30,  1917. 

Gaqe.— Vertical  staff  on  downstream  side  of  right  abutment;  read  by  W.  A.  Thompson. 

DiscHAROB  MEASURBMBNTs.— Made  from  highway  bridge  or  by  wading. 

Channel  and  control.-t-Two  channels  imder  bridge,  one  channel  above;  about  200 
feet  below  the  gage  the  channel  is  divided  by  an  island.  Control  sections  are 
formed  by  rocks  and  boulders  in  the  two  channels;  probably  permanent. 

EzTREiCBS  op  DISCHAROB. — 1916-17:  MaxJmum  stage  recorded,  3.76  feet  at  1  p.  m. 
March  28,  1917  (discharge,  780  second-feet);  minimum  stage  recorded,  0.30  foot 
at  6  p.  m.    August  8  and  7  a.  m.    August  9,  1917  (discharge,  6.0  second-feet). 

Ice. — Ice  forms  along  banks;  stage-discharge  relation  affected  for  short  periods. 

Diversions. — ^About  half  a  mile  below  station  water  is  diverted  through  a  canal  into 
Packard  Fond;  a  discharge  measurement  made  Jime  14, 1917,  showed  13.0  second- 
feet  diverted  through  canal. 

Regulation. — Flow  not  seriously  affected  by  regulation. 

Accuracy. — Stage-discharge  relation  permanent  except  for  short  periods  when 
affected  by  ice.  Rating  curve  well  defined  between  10  and  300  second-feet, 
(jage  read  to  hundredths  twice  daily.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table  with  corrections  for  ice  during  the  win- 
ter.   Records  good. 

Discharge  meaturemerUe  of  East  Branch  of  TuUy  River  near  Athol,  Mass.,  during  the 

year  ending  Sept.  SO,  1917. 


Dsto. 

Hadeby- 

Oace 

height. 

Dto-     1 
charge.  { 

Date. 

Made  by- 

h^St. 

Feet. 

254 

2.38 

.48 

Dis- 
charge. 

Not.  8 
Dec.  20 

Hftfdin  Thwetn 

do 

do 

Feet. 
1.22 
1.28 

1.84 

4«.3 
118 

Apr.    5 
June  14 
Aug.     2 

Hardin  Thweatt 

C.  H.  Pierce 

aec.-ft, 
279 
226 

Jad.  10 

M.  R.  Stackpole 
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M&nUdy  dMuarge  of  East  Branch  of  Tulhf  River  near  Athol,  Mass.,  for  Hu  yean  ending 

Sept.  SO,  1916  and  1917. 

[Dninage  are*,  50.2  square  miles.) 


Discharge  in  seoondpfeet. 

BUD-Off 

inches  on 
draiiMge 
area). 

Mooth. 

llkTifntmi- 

Wnimmn 

Mean. 

Per 
square 
mUe. 

1916. 
Jizneia-^) 

343 
401 
106 
289 

74 

18 
12 
10 

144. 
77.0 
41.9 
76.3 

2.87 

1.53 

.835 

1.50 

1.92 

July 

1.76 

Ansnst 

.96 

September ^..I..II...I..^'...! 

1.67 

1916-17. 
October 

137 
155 
200 
165 
123 
775 
355 
165 
282 
60 
413 
312 

27 
29 
47 
42 
23 
65 
117 
45 
51 
12 
6.2 
12 

50.0 
539 
83.4 
81.1 
38.6 

191 

196 

103 

121 
31.2 
84.8 
50.2 

0.996 
1.07 
1.66 
1.62 
.769 
3.80 
3.90 
2.06 
2.41 
-.622 
1.69 
1.18 

1.15 

1.19 

1.91 

Jftnnary , ,  , , 

1.87 

ir«hmftry 

.80 

March 

4.38 

April 

4.35 

mS^..::::::::::::::::::::::::::::  ::::::: 

2. 36 

Jnn*^^  r ,    ... 

2.69 

July 

.72 

Aogast ...'.'..',  '  '. 

1.96 

September 

1.32 

The  year 

775 

6.2 

91. 3 

1.82 

24.69 

NoTE.^Record  for  1916  revised  by  means  of  daU  obtained  in  1917,  and  supersedes  that  published  in 
Water-Supply  Paper  431. 

M088  BROOK  AT  WSVDSIX  DXPOT,  MASS. 

Location. — ^About  a  quarter  of  a  mile  above. confluence  with  Millers  River  and  a 
quarter  of  a  mile  from  Wendell  Depot,  Franklin  County. 

Drainage  area. — 12.2  square  miles  (measured  on  topographic  maps). 

Records  available.— June  7, 1916,  to  September  30, 1917.  From  June  4  to  October 
16, 1909,  records  were  obtained  at  a  station  near  the  mouth  of  the  stream,  and  from 
April  25  to  August  27, 1910,  at  a  weir  a  short  distance  below  the  present  site. 

Gage.— Sloping  staff  on  left  bank;  read  by  C.  M.  Porter. 

DiscoAROE  MEASUREMENTS. — ^Msde  by  wadlug. 

Channel  and  control. — ^Bed  compoeed  principally  of  ledge  rock  and  boulders. 
Control  permanent. 

Extremes  of  discharge.— 1916-17:  Maximum  stage  reomled  during  the  year,  3.52 
feet  at  12.45  p.  m.  March  28, 1917  (dischaige,  by  extension  of  rating  curve,  about 
187  second-feet);  minimum  stage  reomled,  0.86  foot  at  7.30  a.  m.,  August  29, 1917 
(dischaige,  by  extension  of  rating  curve,  about  0.6  second-foot). 

IcB. — Stage-dischaige  relation  slightly  affected  by  ice  for  ehort  periods. 

Regulation.— Flow  not  affected  by  regulatbn. 

Accuracy. — Stage-discharge  relation  permanent,  except  when  affected  by  ice. 
Rating  ctirve  well  defined  between  2  and  20  second-feet  and  fairly  well  defined 
between  20  and  60  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
dischaige  ascertained  by  applying  mean  daily  gage  height  to  rating  table  with 
correctionB  for  ice  during  the  winter.    Records  good. 
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Monthly  diMcharge  of  Mo9$  Brook  at  Wendell  Depot,  Man.,  for  the  year  ending  Sept.  SO, 

1917. 

(DninAge  area,  12. 2  sqoare  miles.) 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
draiage 

Mooth. 

Mlniinum. 

Mean. 

Per 
square 
mile. 

October 

21 
35 
44 

45 
63 
161 
72 
50 
62 
18 
45 
19 

3.4 
6.1 

8 
9 

1? 

22 
14 
13 

1.8 

.8 

1.3 

7.00 
11.9 
17.5 
17.9 
12.8 
43.3 
39.0 
28.5 
31.6 
7.93 
5.60 
3.41 

0.574 
.975 
1.43 
1.47 
1.06 
3.55 
3.20 
2.34 
2.50 
'       .650 
.459 
.280 

0.66 

1.09 

n4KMwnhn> 

1.65 

J^iHMiry ...      .... 

1.70 

FebnuffY 

1.09 

MftTPh 

4.09 

Apnl 

3.57 

May... 

2.70 

J<nw. 

2.89 

July 

.75 

Aninif^t .  ■ .  ■ •  • 

.53 

8ept«imber 

.31 

The  year 

161 

.8 

18.9 

1.55 

21.03 

DXSBFISLD  BX7MR  AT  CHABLSMOVT,  MASS. 

Location. — 1  mile  below  village  of  Charlemont,  Franklin  County. 

Drainaob  area. — 362  square  miles  (measured  on  topographic  maps). 

Records  available. — ^June  19,  1913,  to  September  30,  1917. 

Gages. — ^Friez  water-stage  recorder  on  left  bank,  referred  to  gage  datum  by  a  hook 
gage  inside  the  well;  an  outside  sloping  staff  gage  is  used  for  auxiliary  readings. 

Discharge  measurements. — Made  from  cable  or  by  wading. 

Channel  and  control. — Bed  covered  with  coarse  gravel  and  boulders;  section 
fairly  uniform.    Control  practically  permanent. 

Extremes  of  discharge. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
7.53  feet  at  10.30  p.  m.  April  21  (discharge,  9,760  second-feet) ;  minimum  stage 
during  year,  from  water-stage  recorder,  1.41  feet  at  10  a.  m.  August  7  (discharge, 
34  second-feet). 

1913-1917:  Maximum  stage  recorded,  15.7  feet  on  July  8,  1915  (discharge  by 
extension  of  rating  curve,  about  45,000  second-feet);  minimum  stage  recorded, 
1.36  feet  on  September  21  and  November  3,  1914  (discharge,  23  second-feet). 

lex. — River  is  usually  frozen  over  during  the  greater  part  of  the  winter;  ice  jams 
occasionally  form  below  the  gage  causing  several  feet  of  backwater. 

Rxoulation. — Flow  during  low  and  medium  stages  largely  regulated  by  a  storage 
reservoir  at  Somerset,  Vt.  Several  power  plants  above  the  station  cause  diurnal 
fluctuation. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  as  affected  by 
ice.  Rating  curve  well  defined.  Operation  of  the  water-stage  recorder  satis- 
factory except  for  short  periods  as  shown  in  the  footnote  to  the  daily-discharge 
table.  Daily  discharge  ascertained  by  use  of  discharge  integrator.  Records 
excellent. 

DiMcharge  meaturements  of  Deerjield  River  at  Charlemont,  Mass.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

Oaee  !    Dia- 
height,   chaige. 

Date. 

Madeby- 

Gape 
height. 

Dis- 
charge. 

Jan      2 
22 
20 

A.H.Davlaon 

Hardin  Thweatt 

Feet. 
a  6. 19 
'5.00 
«5.30 

630 
825 

Feb.  24 
Apr.    7 

Ilardin  Thweatt 

Feet. 

•  4.94 

3.85 

8ec.-ft. 

596 

1,880 

a  Stage-discharge  relation  affected  by  ice. 
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WABB  BIVXB  AT  GIBBS  CBOSSIVO.  MAB8. 

'N. — ^Between  highway  and  electric-railway  bridges  at  Gibbs  Croasiiig,  about 
Be-quarters  of  a  mile  above  mouth  of  Beaver  Brook  and  3  miles  below  Ware, 
sipahire  County. 

kQK  abba. — ^201  square  miles  (measured  on  topographic  maps). 
OS  AVAILABLE. — ^August  20,  1912,  to  September  30,  1917. 
. — Barrett  &  Lawrence  water-stage  recorder  on  the  right  bank;  referred  to  gage 
turn  by  a  hook  gage  inside  of  well;  inclined  staff  gage  used  for  auxiliary 
adings. 

AROB  MEASUBEMBNTS. — ^Made  from  the  electric  railway  bridge  or  by  wading. 
NBL.  AND  CONTROL. — Bed  rough;  subject  to  aquatic  vegetation  during  summer 
lonths.    Control  free  from  weeds  and  at  ordinary  stages   well  defined  at  a 
ection  near  the  gage;  at  high  stages  the  control  is  probably  at  the  dam  at  Thom- 
iike,  4  miles  below  the  gage. 

iEMBS  OF  DISCHARGE. — Maximum  stage  during  year,  from  water-stage  recorder, 
S.25  feet  at  6  p.  m.  March  28  (discharge,  2,430  second-feet);  a  stage  of  6.0  feet 
waa  recorded  at  10  a.  m.  February  27,  but  the  water  was  held  back  by  an  ice  jam; 
minimum  stage  during  year,  from  water-stage  recorder,  1.45  feet  at  4  p.  m.  Sep- 
tember 30  (discharge,  21  second-feet). 

1912-1917:  Maximum  open-water  stage  recorded,  5.9  feet  on  March  2,  1914 
(discharge,  2,770  second-feet);  minimum  -stage  recoided,  1.20  feet  on  October  26, 
1914  (discharge,  5  second-feet). 
s. — River  usually  freezes  over,  and  the  stage-discharge  relation  is  seriously  affected 
by  the  ice;  the  large  diurnal  fluctuation  in  flow  causes  a  variable  backwater  effect. 
cotJLATioN. — Flow  affected  by  operation  of  mills  at  Ware,  which  at  low  stages 
causes  a  large  variation  in  discharge  on  days  when  the  mills  are  in  operation,  and 
a  low  discharge  on  Sundays  and  holida3rB. 
--CCURACY. — Stage-discharge  relation  practically  permanent  except,  when  affected  by 
ice.     Rating  curve  well  defined.    Operation  of  water-stage  recorder  satisfactory, 
except  for  short  periods  as  shown  in  fcKjtnote  to  daily-discharge  table.    Daily 
discharge  ascertained  by  use  of  discharge  integrator.     Records  good. 

Oischarge  Truasurements  of  Ware  River  at  Oibbs  Crossing ^  Mass.,  during  the  year  ending 

Sept.  SO,  1917. 


Hate. 

Madeby- 

h^*t. 

.  Dis- 
charge. 

Sec.-ft.  ' 
223  1 
382  1 

Date. 

Hadeby- 

&. 

Dis- 
charge. 

Ian.   24 
Feb.  20 

II.  H.  Khachadoorian. . 
do 

Feet. 
•  3.16 
a3.d4 

Mar.     4 
Aug.  13 

Hardin  Thweatt 

M.  R.  Stackpole 

Feet. 
2.97 
2.06 

See.-ft. 
451 
119 

a  Stage-discharge  relation  affected  by  ice. 
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SWIFT  BIVXB  AT  WXST  WABB,  MAB8. 

[nOCAnoM. — ^Aixmt  1,000  feet  below  old  wooden  dam  opposite  West  Ware  station  of 
Boston  A  Albany  Railroad,  6  miles  downstream  from  Enfield,  Hampshire  County, 
and  3  miles  below  confluence  of  East  and  West  branches  of  Swift  River. 

[>RAiNAOK  ABEA. — 186  square  miles  (measured  on  topographic  maps). 

Kbcobds  atailablb.— July  15, 1910,  to  September  30, 1917. 

]rAOB8. — ^Barrett  &  Lawrence  water-fltage  reccmler  on  left  bank,  referred  to  gage  datum 
by  means  of  a  hook  gage  inside  the  well;  an  inclined  staff  gage  is  used  for  auxiliary 
readingB.  Prior  to  August  25, 1912,  a  chain  gage  on  foot  bridge  600  feet  upstream 
from  the  present  station. 

DiacHAROK  MBASUBEMENTS.— Made  from  cable  or  by  wadiftg. 

[^RAKMBi«  AND  CONTBOL. — ^Bod  composed  of  gravol  and  alluvial  deposits;  some 
aquatic  vegetation  in  channel  during  summer.  Control  practically  permanent 
after  change  during  high  water  of  April  3, 1916,  when  part  of  dam  was  destroyed ; 
at  high  stages,  the  control  is  probably  at  the  dam  at  Bondsvflle,  4  miles  below 
the  gage. 

Extremes  of  dischabob. — Maximum  stage  during  year,  from  water-stage  recorder, 
7.9  feet  some  time  between  March  23  and  Aiml  1  (discharge,  1,800  second-feet); 
miTilwiiim  stage  during  year,  from  water-etage  rec<»der,  1.87  feet  at  8  a.  m.  August 
9  (discharge,  67  second-feet). 

1910-1917  L  Maximum  stage  recorded,  9.1  feet  on  February  26, 1915  (discharge, 
by  extension  of  rating  curve,  2,240  second-feet);  minimum  stage  recorded,  1.36 
feet  on  Septemb^  22, 1914  (discharge,  22  second-feet). 

Ice. — River  usually  freezes  over;  stage-discharge  relation  somewhat  affected  by  ice. 

Rbouiation. — Operation  of  mills  at  Enfield,  6  miles  above  the  station,  affects  distribu- 
tion of  flow  at  low  and  medium  stages,  but  has  only  a  sli^t  effect  when  the  mean 
daily  discharge  exceeds  200  second-feet. 

AccuBACT. — Stage-discharge  relation  practically  permanent,  except  for  a  change 
during  high  water  April  3, 1916,  caused  by  the  washing  out  of  a  p(»tion  of  an  old 
timber  dam  just  above  the  station.  Rating  curve  isdily  well  defined  below  1,200 
second-feet.  Daily  discharge  ascertained  by  applying  to  rating  table  mean  daily 
gage  height  determined  by  inspecting  gage-height  graph  or,  for  days  of  considerable 
fluctuation,  by  averaging  the  mean  gage  heights  of  4-hour  periods  with  cor- 
rections for  ice  during  the  winter.  Records  December  12,  1916,  to  March  25, 
1917,  only  fair;  good  for  remainder  of  year. 

Ditekarge  meamremenis  of  Swift  River  at  West  Ware,  Mass.,  during  the  year  ending 

Sept.  SO,  1917. 


I>«te. 

Madeby- 

h^^. 

Dis- 
charge. 

Date. 

Madeby- 

h^t. 

Dis- 
charge. 

iKn.   24 
Feb.  »7 

H.H.Khachadoorlan.. 
do 

Fea, 
a  3. 32 
a4.59 

603 

Mar.    5 
Aug.  13 

Hardin  Thweatt 

M.  R.  Stackpole 

Feet, 

O4.05 

2.27 

123 

a  Btagfrdischarge  relation  affected  by  ice. 
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rUhly  discharge  of  Swift  River  at  West  WarCy  Mass.,  for  the  years  ending  Sept.  SO, 

1916-17. 

[Dniiuige  area,  186  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
ineries  on 

drainage 
area). 

MCDth. 

MftxitniiTn. 

Mean. 

Per 

square 
mUe. 

1015-16. 
>ber 

188 

277 

1,100 

830 

1,200 

1,290 

1,770 

882 

708 

830 

455 

308 

89 
82 
82 
210 
210 
275 
575 
232 
225 
131 
97 
97 

127 
136 
340 
429 
417 
535 
985 
442 
408 
297 
185 
185 

0.683 

.731 

1.83 

Z31 

2.24 

2.88 

5.30 

2.38 

2.19 

1.60 

.995 

.995 

0.79 

-embor ..  . 

82 

embv 

2.11 

aary 

2.66 
2.42 

rnarr. . , 

3?^:::::::::::::::::::::::::::::::::::::: 

3.32 
5.91 
Z74 
2.44 

il 

r 

e. 

IT 

L84 

Just. ,    1 

LIS 

tember 

Lll 

Tbeyear 

1,770 

82 

373 

2.01 

27.31 

m6-17. 
^ober 

310 
320 
410 
460 
830 
1,260 
1,120 
660 
610 
255 
300 
275 

120 
136 
180 
110 
100 
3*0 
375 
250 
225 
104 
82 
85 

160 

184 
270 
234 
172 
646 
555 
398 
379 
109 
118 
121 

.909 
.989 
1.45 
1.26 
.925 
3.47 
3.15 
2.14 
Z04 
.909 
.634 
.651 

LOS 

vember 

Lie 

Dember 

L67 

mary 

1.4S 

Nuary 

92 

reh..^..: 

4  00 

ril 

3.51 

ky 

2.47 

oe. 

2.28 

y 

1.05 

IgllSt... 

.73 

piember 

.73 

The  year   ....                     

1,260                  82 

VtSK 

1.55 

20.96 

t 

NoTX.— Record  for  1916  revised  by  means  of  data  obtained  during  1917;  supersedes  that  published  in 
ater-Bupply  Vz^tt  431. 
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vify  d%9eharge,  in  Beeond-feet,  of  Qwihoag  River  at  West  Brimfield,  Ma$$.yJor  ths  ywxti 
ending  Sept.  SO,  1916  and  1917. 


Oct.     Not.     Deo.     Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept. 


59 
01 
M 

68 
78 

M 

100 
110 

no 

118 

no 

100 
101 
105 

110 
M 
100 
110 
110 


125 
133 
113 
110 
91 
77 


134 
142 
120 
120 
116 

112 
90 
92 

120 
91 

92 
94 
96 
71 
75 

112 

87 
86 
94 
140 

136 
126 
124 
116 
114 

110 
106 
80 
77 
110 
90 


101 
96 

87 
87 
98 

81 
69 
87 
94 


69 

n 

69 
46 
106 

94 
89 
87 
110 
154 


120  133 

130  1  145 

130  I  125 

110  ,  118 

136  110 


130 
98 
98 
125 
110 


91 
95 

85 
77 
90 

130 
106 
104 
100 
94 

79 
89 
114 
100 
96 

95 
96 
85 
80 
114 

90 
90 
100 
160 
122 

114 
142 
134 
108 
140 


103 
98 
98 
96 
6fi 

106  I 
87 
83| 
67 
73  I 

73 
60 
73 
90 
110 

125 
176 
210 
401 
284 

250 
210 
210 
222 


391 
306 
465 
455 

325 

293 


168 
150 
152 
158 
148 

142 
118 
130 
132 
134 

136 
148 
132 
124 
120 

120 
115 
110 
105 
100 

95 
100 
106 
160 
120 

220 
260 
180 
170 
170 
155 


340 
293 
270 
200 
350 

417 
391 
365 
340 
315 

340 
293 

m 

393 
176 

370 
360 
330 
300 
330 

350 
297 
380 
401 
370 

391 

417 
407 
380 
385 
385 


140 
140 
145 
150 
330 

330 
330 
350 
140 
160 

155 
150 
280 
360  I 
340 

320 
280 
330 
210 
195 

175 
160 
155 
160 
145 

160 
ISO 
145 
160 
140 
130 


380 
360 
350 
370 
360 

335 
335 
330 
393 
360 

350 
145 
145 
310 
176 

176 
146 
176 
175 
176 

175 
175 
176 
175 
310 

797 
688 

783 

774 


135 
125 
130 
130 
145 

160 
160 
155 
150 
130 

125 
115 
110 
120 
130 

130 
130 
120 
145 
145 

140 
130 
125 
130 
120 

250 
840 
760 


n4 

756 
749 
709 
682 

661 
640 
675 
483 


423 
407 
380 
340 
316 

393* 
398 

370 
350 
360 

350 
270 
250 
250 
280 

320 
450 
670 
660 
860 
1,040 


680 
540 
420 
380 
370 

320 
320 
520 
640 
580 

520  I 
620  I 
720  I 
460  ' 
435, 

435 
460 
500 
390 
440 

450 
465 
4S5 

650 
730 

740 
790 
970 
,000 
990 


1,080 
1,100 
1,140 
1,130 
1,080 

1,020 


780 
770 
740 
780 
800 

770 
740 
670 
610 
610 


580 
620 
610 
580 

660 
530 
550 
540 
630 


960 
930 
850 
780 
730 

720 
710 
690 
670 
580 

560 
570 
540 
490 
460 

415 
395 
380 
360 
350 

345 
345 
310 
395 
270 

260 
270 
260 
365 
265 


510 
470 
455 
475 
445 


430 
410 
870  I  405 
840  I  365 
790  '   360 


336 
376 
385 
280 
380 

370 
460 
476 
440 
430 

416 
400 
385 
375 
345 

336 
300 
390 
380 
350 
365 


365 
390 
375 
275 
325 

366 
355 
350 
350 
320 

290 
300 
310 
290 
265 

260 
246 
235 
220 
200 

182 
186 
225 
225 
220 

215 
220 
240 
340 
320 
310 


240 
225 
200 
210 
210 

235 
226 
230 
245 
270 

310 
366 
360 
360 
360 


890 
420 
446 

476 

455 
440 
415 
385 
380 

396 
355 
325 
290 
260 


300 
28.5 
275 
250 
240 

235 
245 
240 
220 
210 

250 
340 
310 
295 
280 

285 
310 
320 
320 
305 

280 
255 
230 
220 
210 

200 
235 
180 
134 
180 


225 
216 
240 
226 
230 

210 
200 
180 
176 
188 

184 
174 
172 
172 
160 

162 
160 
160 
143 
133 

168 
144 
310 
216 
210 

245 
466 
620 
530 
510 
490 


180 
162 
142 
128 
126 

93 
73 
72 
92 

80 

83 
102 
102 

92 
114 

134 
118 
118 
114 
112 

106 
114 
120 
102 
92 

100 
93 

82 
74 
104 

88 


456 

430 
396 
370 


326 
310 
326 
860 
320 

310 
295 
380 
360 
340 


320 
210 
194 
186 

190 
170 
162 
176 
160 

146 
144 
162 
162 
166 
140 


85 
91 
96 

74 
77 

91 

84 
80 
79 
84 

76 
91 
93 

86 
90 

81 
122 
120 

93 
102 

87 
85 
91 
86 
66 

67 
96 
77 
85 
126 
174 


130 
110 
114 
114 
138 

120 
114 
122 
93 
104 

132 
104 
97 
93 
110 

184 
172 
178 
178 
168 

164 
160 
144 
146 
160 

128 
120 
120 
120 
160 


130 
128 
124 
138 
120 

120 
112 
93 
96 
114 

84 
83 
80 
86 
64 

66 

91 
70 
69 
70 

63 
66 

64 
80 
70 

63 
63 
63 
43 
30 


NoTB.— 1915-16:  Stage-dlschargerelatlon  affected  by  ice.  Dec.  14-18, 31-23,  Dec.  31  to  Jan.  4,  Jan.  7-12, 16- 
21;  Feb.  9-25,  and  Mar.  15-24:  discharge  determiaed  for  these  periods  from  study  of  gage*hei£ht  graph,  dis- 
^wgemeasoremeots,  weather  records,  and  c3inparison  with  similar  studies  for  near-by  streams.  Dis- 
ebarge  estimated  Oct.  5,  7-9,  12,  13,  16  24,  and  Dec.  10-13.  Records  revised  after  Mar.  25,  and  super- 
sede those  published  in  Water-supply  Paper  431. 

1916-17:  StagfrHlischarKe  relation  affected  by  ice  Dec.  14-Mar.  13;  discharge  determined  from  study  of 
Kag^hei(^t  graph,  discharge  measurements,  weather  records,  and  comparison  with  similar  studies  for 
neir-by  streams. 
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LoTATTos. — A^  Hniji*?-*ptta  a«i?ei  hiahwar  bri-ize  kacwn  Jocmlly  w  Pitcher  Bnd^,  IB 
KuLzi:;  riZe.  Eisipecir^  *^*:Ki:iry^  1  Eiil*»  ajnli  of  octl^  of  Norwich  Lake,  ind 
»b«:»it  3  aLLJes  *c-:ve  cccd^ieQce  wiih  Mi-i-i>  Brsnch  oi  Weecnekl  River. 

Ricoair*  ATAILABLX. — ^-V:22Tast  2*;,  1  v*>,  ii>  SepcaiLb«?r  3»X  1917. 

Gagb. — iThjdn  attacli^  to  dcwnstreaai  «^ie  of  hizhway  bridge;  read  by  J.  A.  Bnir. 

IH^TBASGK  3fKA«TMQtKST9. — ILbde  frxii  hi2*iw»y  bchije  or  by  wadiii^. 

Chaxxkl  a5t>  covTROi^ — <rba2iiiel  ro^xsii,  cci&poaed  of  boaldeiB  and  ledge  rock;  cod- 

trol  practkaiiy  pennaDent. 
ExTRsarES  or  dl%:hasgs. — Maximiiiii  stiee  recorded  dnnnsr  year,  5.8  feet  at  7  a.  m. 

March  28  tdiarharge.  3jc30  secood-ft^t  :  miniznizin  fldge  recorded,  0^1  foot 

several  Ximes  in  September  discharge.  16  secood-iieet^. 

1909-1917:  Maximmn  open-water  stage  recorded,  8.9  feet  on  March  27,  1913 

(discharge  by  extenaon  of  rating  carve,  aboat  5,100  aecoDd-ieet'- ;  a  gage  height  of 

9.4  ^t  was  recorded  at  9.15  a.  m.  January  22,  1910,  bat  channel  was  probtblj 

obstmcted  by  ice  at  that  time:  minimnm  stage  recorded,  0.60  foot  on  August  10, 

1913  ("discharge,  4  second-feet  >. 
Ics. — Ice  a«aally  fonns  in  the  rivo-  early  in  the  winter  and  setioialy  affectB  the  fUge- 

discharge  relation. 
Rbgulation. — ^Flow  not  aerioafily  affected  by  regnlatinn 
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AccuRACT. — ^The  stage-diaduuge  relation  has  probably  remained  pennanent,  except 
during  ice  periods,  altbongfa  individual  discharge  meamirements  have  at  times 
appeared  erratic;  the  rough  and  irregular  channel  causes  difficulty  in  obtaining 
accurate  dischaige  measurements.  Rating  curve  Mrly  well  defined  below  2,000 
second-feet.  Gage  read  to  hundredths  twice  daily,  except  during  the  winter, 
when  it  was  read  once  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  heights  to  rating  table  with  corrections  for  ice  during  the  winter.  Records 
good. 

lyMuxrge  meantranenU  of  We»t/Uld  River  at  KhigktviiUf  Man,,,  during  the  year  ending 

Sept,  SO,  1917, 


Date. 

Made  by- 

hd^. 

charge. 

Date. 

Madeby- 

hd^t. 

Dto- 
charge. 

Dae    5 

A.  H.  DavistMi 

2.17 

2.18 

a2.44 

a2.40 

a4.12 

6.27 

278 
126 
00 
386 
2,500 

May  24 

June    1 

1 

Aug.    7 

17 

Hardin  Thweatt 

do 

FeeL 
2.64 
2.67 
2.57 
1.14 
L12 
1.02 

470 

5 
Jan.     5 
Feb.    5 
liar.    2 

28 

do 

ao6 

do 

do 

do 

Hardin  Thwcatt 

do 

M.  R.  Stackpole 

do 

do 

400 
35.2 
34.0 
2&1 

a  Stage-disdiarge  relatian  albcted  by  loe. 

Daily  discharge,  in  aecond-feet,  of  Westfield  River  at  KnightvilUf  Mass.,  for  the  year  ending 

Sept,  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

222 
126 
97 

88 
82 

73 
64 
66 
60 
65 

64 
64 

64 
64 
82 

66 

60 
66 
f6 
238 

171 
129 
92 
82 
77 

80 
77 
73 
70 
64 
61 

94 
129 
104 

97 
139 

182 
174 
153 
143 
166 

151 
134 
104 
123 
174 

126 
101 
114 
114 
116 

116 
114 
121 
1,050 
291 

185 
148 
158 
169 
920 

730 
395 
272 
238 
255 

265 
207 
185 
196 
•201 

158 
207 
1S5 
156 
139 

135 

135 
130 
130 
120 

120 
155 
450 
330 
270 

195 
120 
165 
155 
130 
130 

120 
195 
165 
140 
110 

680 
520 
270 
250 
240 

220 
120 
155 
290 
920 

780 
6t0 

sso 

370 
220 

165 
155 
130 
120 
110 

100 
90 

82 
82 
82 
100 

140 
110 
90 

88 
82 

100 
90 
82 
74 
74 

6S 
6S 

60 
60 
60 

60 
60 
60 
60 
74 

74 

60 

4S 
6S 
60 

82 
920 
980 

640 
420 
310 
240 
180 

165 
180 
240 
400 
270 

210 
270 
500 
350 
310 

270 
350 
400 
2«0 
210 

210 
350 
560 
980 
2,140 

1,690 
1,7H0 
2,730 
1,440 
1,0.-^0 
910 

1,520 
1,690 
1,280 
1,120 
1,120 

980 

1,120 

1,120 

845 

656 

695 
56S 
540 
4H5 
512 

460 
43.5 
595 
625 
1,120 

1,050 
9S0 
7S0 
625 
4n5 

435 
43.-> 
4N5 
390 
4S5 

412 
695 
512 
435 
460 

980 
7«0 
715 
655 
640 

460 
435 
435 
345 
285 

286 
248 
230 
200 
200 

183 

200 
655 
4H.5 
390 

265 

230 

24H 

2,140 

l,n.-i0 
.540 

412 
390 
345 
305 
265 

655 

910 

1,120 

568 
460 

1,050 

1,690 

1,360 

7K) 

980 

640 
485 
412 
345 
306 

215 
200 
ISO 
230 
265 

197 

265 
230 
167 
655 

200 
172 
167 
138 
117 

103 
92 
81 
81 
89 

107 
626 
215 
147 
167 

162 
138 
152 
305 
248 

146 
116 

103 
87 
73 

70 
76 
6S 
5H 

5.S 
56 

60 
47 
65 
67 
60 

44 

43 
37 
41 
47 

43 
30 
27 
31 
29 

20 
30 
28 

23 
22 
20 
41 
65 

39 

30 
24 
26 
68 

56 

2 

52 

3 

47 

4 

46 

5 

37 

6 

30 

7 

27 

8 

30 

9 

37 

10 

33 

11  

30 

12 

27 

13 

23 

14      

22 

15 

22 

16 

22 

17 

22 

18 

22 

19 

21 

20      

21 

21   

19 

22 

18 

23 

19 

24 

18 

25 

18 

36 

17 

27 

17 

28 

18 

29 

19 

31 

21 

Note.— Stage-diflcharge  relation  affected  by  ice  Dec.  16-Mar.  24;  diacharee  determined  from  study  of 
cage-height  graph,  discharge  measurements,  weather  records,  and  comparison  with  similar  study  (or  West* 
Odd  River  near  Westfield. 
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Ditthargt  fneaturements  of  Weslfield  River  near  West  field,  Mobs.,  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

h^t. 

Dift. 
chaf]ge. 

435 

Date. 

1 

• 
Dec.     « 

A.  H.  Dmvisoo 

Feet. 
4.44 

a4.27 

Aug:  14 
14 

Feet.     8ee.-ft. 
M.  R.  Stackpole 3.52           172 

Feb.     2 

do 

do j      3.4?:         170 

•  Stage-diacbarge  relaUoo  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Westfield  River  near  West  field,  Mass.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.  Nov.  I  Dec. 


10., 

11.. 
12.. 
13.. 
14.. 
15. 


16.. 
17.. 
W.. 
10.. 
20.. 

21.. 
22.. 
23.. 
2*.- 
25.. 

25.. 
27.. 
2H., 
2»., 
30. 
II. 


640 
485 
310 
205 
290 

270 
250 
300 
192 
184 

184 
200 
225 
260 
162 

310 
250 
196 
240 
455 

620 
36.5 
360 
225 
260 

275  I 
220 
285  I 
250 
245 
235  . 


250 
270 
325 
260 
265 

560 
505 
380 
420 
405 

470 

320 
325 
400 

360 
325 
285 
310 
370 


J 


1,780 

1,060 

7«0 

710 

660 

650 
600 
550 
505 
630 

590 
690 
610 
480 
435 

370 
460 
400 
420 
430 


330 

250 

295  1,280 

1,940  1,140 

1,140  980 

620  1,000 

520  6.50 


490 
500 
,500 


630 
610 
570 
460 


Jan.  i  Feb.  Mar. 


460  I 

560 

490 

500 

560 

940 
1,220 

1,010 
830 
760 

660 
680 
620 
930 
1,840 

1,340 

1,080 

860 

no 

680 

570 
610 
640 
510 
490 

500 
560 
370 
480 
460 
460 


480 
460 
4.50 
290 
400 

390 
380 
340 
320 
290 

290 
280 
270 
270 
260 

260 
2.50 
250 
240 
220 

220 
210 
200 
220 
260 

390 
1,400 
3,930 


2,200 

1,320 

1,020 

830 

790 

670 
600 
660 
820 
880 

780 

840 

1,200 

1,140 

950 

930 
I,a50 
1,220 
1,040 

840 

900 
1,060 
1,320 
2,900 
3,650 

3,800 
5,200 
8,700 
4,100 
3,000 
2,400 


Apr. 

May. 

1,060 

3,700 

5,200 

1,560 

3,200 

1  360 

2,850 

1,100 

2,850 

1,400 

2,800 

2,250 

2,750 

2,200 

2,700 

i,imo 

2,300 

1,720 

1,800 

1,420 

1,540 

1,220 

1,600 

1,100 

1,480 

1,080 

1,440 

1,020 

1,300 

900 

1,320 

810 

1,200 

800 

1,420 

7.50 

l,.52n 

720 

2,050 

630 

2,3.50 

640 

2,2.50 

610 

1,S20 

1,200 

1,500 

1.360 

1,260 

1,000 

1,120 

830 

1,1S0 

720 

1,220 

750 

1,000 

4,800 

980 

2,400 

1,600 

June. .  July. 


1,350 
1,200 
1,100  , 
1,020 
830  I 

1,200 
2,100 
2,  .500 
1,500 
1,180 

1,980 
3,750 
2,450 
1,720 
2,500 

1,660 
1,450, 
1,250 
1,000 
850 

750 
640 
590 
580 
770 

620 
730 
720 
590 
950 


670 
600 
530 
385 
445 

360 
365 
330 
315 
325 

370 
620 
640 
540 
380 

485 
480 
4H0 
520 
630 

700 
530 
480 
450 
420 

380 
295 
300 
380 
200 
215 


210 
184 
205 
215 
235 

178 
205 
180 
154 
305 

280 
220 
180 
180 
140 

220 
172 
158 
210 
180 

186 
180 
180 
230 
215 

230 
235 
220 
192 
3.T5 
335 


Sept. 


335 
215 
240 
295 

210 
190 
200 
275 
185 

162 
156 
162 
172 
176 

200 

178 
1.54 
140 
146 

130 
136 
160 
128 
134 

136 
140 
152 
120 
175 


Note. — Stage-diacharge  relation  affected  by  ice  Feb.  1-26;  discharge  determined  from  study  of  pape- 
Wght  Kraph,  one  discharge  measurement  weather  records,  and  comparison  with  similar  study  for  West- 
Oeld  River  at  Knigbtville.  No  gage-height  record  Apr.  &-7,  May  28-31,  June  1-2,  and  17-23;  discharge 
estimated. 
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AocinLACT.— Stage-disdiaige  relation  changed  daring  high  water  in  Mordi,  1917; 
senonaly  afifected  by  ice  from  December  to  March.  Rating  curve  used  to  March 
24,  1917,  well  defined  below  400  second-feet  by  discharge  measurements  and  is 
very  nearly  parallel  to  preceding  curve;  above  400  second-feet  the  new  curve 
was  extended  as  a  parallel  curve;  rating  curve  used  March  24  to  September  30, 
iairly  well  defined  by  dischaige  measurements  up  to  1,000  second-feet.  Opera- 
tion of  water-stage  record^s  not  entirely  satisfactory.  Daily  dischaige  ascer- 
tained by  applying  to  rating  table  mean  daily  gage  height  determined  by  in- 
specting recorder  graph,  except  for  p^iods  as  noted  in  footnote  to  daily  dischaige 
table.    Records  ^lir. 


DiMcharge  meatwremenU  of  Middle  Branch  of  WestfUM  River  at  Oou  HeighU,  Ma$$.^  during 
the  year  ending  Sept.  SO,  1917. 


Date. 

Madaby- 

hdig^t. 

Dis- 
charge. 

Date. 

Madeby- 

hSX. 

Dis- 
charge. 

Dae.     4 

A.H.I>aviaoo 

Feet. 
1.24 
L23 

•  L84 
02.66 
a2.54 
03.48 
3.22 

62 
46.0 
4a9 
27.8 

177 

927 

Mar.  30 

May  23 

23 

Aug.      8 

8 

17 

Hardin  Thweatt 

..  ..do 

Feu. 
2.12 
L78 
1.79 
.81 
.81 
.83 

"l^ 

4 

.do 

177 

Ian.      6 

as 

Fab.     3 

do 

Hardin  Thweatt 

A.  H.  Daviaon 

do 

M.  R.  Stackpole 

do 

do 

181 
6.8 
&8 

Mar.     1 

28 

do 

HanUn  Thweatt 

7.2 

a  Stage-discharge  relation  affected  by  ice. 

Daily  ducharge,  in  mtxmd-fut,  of  Middle  Branch  of  Wes0eld  River  at  Gou  Heights^  Man., 
for  the  year  ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

37 
35 
28 
24 
21 

18 
17 
17 
15 
14 

19 
44 
35 
25 
24 

82 
33 
37 
44 
54 

28 
21 
17 
14 
14 

12 
12 
11 
10 
10 
9.0 

Aug. 

S.0 
8.0 
9.0 
10 
&0 

7.0 
7.0 
6.5 
7.0 

8.5 

8.5 
8.0 
7.5 
7.5 
7.0 

7.0 
7.5 
8.0 
&0 
&0 

7.6 
7.5 
7.0 
7.0 
&5 

9.0 
7.5 
6w6 
6.5 
9.5 
13 

Sept. 

1 

60 
35 
30 
28 
Z> 

20 
18 
17 
16 
15 

15 
14 
13 
12 
36 

15 
14 
14 
10 
64 

40 
27 
24 
22 
20 

25 
22 
20 
18 
17 
16 

28 
43 
35 
28 
43 

62 
56 
48 
43 

48 

43 
34 
27 
31 
43 

32 
38 
28 
35 
82 

81 

28 
43 

880 
160 

92 
90 
92 
66 
380 



143 

110 
84 
70 
82 

82 
70 
58 
62 
105 

62 
72 
62 
58 
54 

50 
46 

37 

35 
82 
220 
145 
105 

62 
43 
62 
46 
37 
28 

25 

86 
78 
62 
46 

2S0 
160 
82 
62 
52 

28 
26 
35 
62 
880 

300 
190 
130 
94 
72 

62 
58 
52 
62 
43 

41 

28 
26 
24 
.  35 
52 

40 
33 
28 
27 
26 

25 
22 
20 
17 
16 

14 
13 
12 
11 
10 

10 
9.5 
9.0 
&5 
&0 

&0 
7.5 
7.5 

10 

17 

62 
385 
435 



175 
145 
105 
72 

74 

78 
82 
120 
160 
130 

105 
145 
190 
160 
145 

130 
160 
190 
130 
82 

43 
82 
160 
260 
400 

435 
465 

880 
400 
320 
310 

769 
642 
428 
365 
328 

314 

340 
350 
270 
175 

139 
142 
129 
129 
120 

109 
109 
162 
215 
365 

332 

296 
197 
142 
104 

86 
101 
104 
86 
93 

112 
186 
123 
90 
182 

260 
235 
219 
182 
120 

100 
101 
95 
79 
66 

56 
51 
47 
44 
41 

37 
44 

132 
104 
70 

00 
60 
83 
658 
256 
142 

104 
98 
86 
70 
61 

162 
328 
296 
142 
139 

346 
532 
235 
252 
805 

172 

139 
104 
77 
61 

48 
40 
34 
43 
41 

30 
54 
37 
33 
70 

10 

2 

8.5 

3 

&0 

4 

7.5 

5 

7.5 

6 

7.6 

7 

7.0 

8 

9.0 

9 

8.5 

10 

8L0 

11 

&0 

12 

&0 

13 

7.0 

14 

7.0 

15 

7.5 

16 

&0 

17         

7.0 

18 

6.0 

19 

5.4 

20 

5.7 

21      

5.4 

22 

5.7 

n    

5.7 

24 

5.7 

25 

5.4 

26 

5.4 

27 

5.4 

28 

5.4 

2B 

6.5 

30 

6.0 

31 

Note.— Stage^lischarge  relation  affected  by  Ice  Dec.  15-Mar.  24;  discharge  determined  from  studv  of 
nge-heigbt  graph,  discharge  measurements,  weather  records,  and  comparison  with  similar  study  for  west- 
MA  River  at  Knii^tville.  Discharge  estimated  by  comparison  with  Westfield  River  at  l6iightvUle, 
beovue  of  no  gage-height  record  Oct.  1-15, 24-31,  Nov.  1-9, 20-25, 30,  Dec  5-14;  Mar.  80-29,  Apr.  7-10.  July 
1-2^17,  and  Aug?  4-7.  »    »n  j 
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SURFACE  WATEE  SUPPLY,  1917,  PART  I. 


Monthly  discharge  of  Middle  Branch  0/ Wes^iM  River  ai  GouEeightM,  Man.,  for  the  year 

ending  Sept,  SO,  1917, 


[Drainage  ana,  63  square  miles.) 

Discharge  in  second-feet 

Per 
square 
mUe. 

Run-ofl 

drainage 

ana). 

Month. 

Maximum. 

Minimum. 

Mean. 

October 

64 
380 
230 
380 
435 
880 
759 
658 
532 
54 
13 
10 

13 

27 

28 

24 
7.5 

43 

86 

37 

30 
0.0 
6.5 
&4 

23.1 
71.3 
72.4 
87.2 
45.7 

204 

238 

131 

138 
23.6 
7.92 
a86 

a496 
L35 
1.37 
L65 
.863 
3.86 
4.49 
2.47 
2L60 
.445 
.149 
.129 

alio 

November 

LSI 

December 

L5S 

January 

L90 

FebruMy 

.90 

Tklarch 

4.44 

April 

5.01 

May!:::::::::::::::::::::::::::::::::::::::::: 

185 

Juha  -  - ,  ^ ...     

190 

July 

.51 

August 

.17 

Septembco* 

.14 

The  year 

880 

5.4 

87.5 

1.65 

2141 

WB8TFIELD  LITTLE  SIVSE  HSAB  WS8TFIELD,  MASS. 

Location. — At  diversion  dam  of  Springfield  waterworks,  in  town  of  RuaBell,  Hampden 
County,  3  miles  below  confluence  of  Pebble  and  Borden  brooks  and  about  3  miles 
west  of  Westfield.  Originally  (July,  1905,  to  December,  1909)  a  short  dirtance 
below  Borden  Brook,  near  Cobble  Mountain. 

Drainage  arba.^3  square  miles  at  original  site;  48  square  miles  at  preeent  site. 

Records  available.— July  13,  1905,  to  September  30, 1917. 

Determination  op  discharge. — At  the  ofiginal  site  below  Borden  Brook  (used 
1905-1909)  the  discharge  was  determined  by  methods  commonly  employed  at 
current-meter  gaging  stations.  From  August,  1906,  to  September,  1907,  a  30-foot 
weir  was  maintained  a  short  distance  below  the  gage.' 

Since  March  1,  1910,  high-water  flow  determined  from  continuous  records  of 
head  on  concrete  diversion  dam  (crest  length,  155.4  feet),  for  which  coeffid^ts 
have  been  deduced  from  experiments  at  Cornell  University;  low-water  flow, 
less  than  163  second-feet,  determined  from  continuous  record  of  head  on  a  12-fbot 
sharp-crested  weir  without  end  contractions,  the  crest  being  2.55  feet  below  thit 
of  the  dam.  Water  diverted  to  city  of  Springfield  is  measured  by  a  54-ioch 
Venturi  meter,  using  continuous  record  chart.  Daily  record  corrected  for  storagee 
in  a  reservoir  on  Borden  Brook  about  5  miles  above  station,  but  owing  to  the  time 
required  for  water  to  reach  the  dam  and  the  natural  storage  along  the  stream 
the  record  as  corrected  does  not  represent  exactly  the  natural  flow  of  the  stream 
at  all  times. 

Extremes  of  discharge. — Maximum  discharge  for  24  hours  recorded  during  year, 
880  second-feet,  March  27;  minimum  discharge  for  24  hours  recorded,  1.2  seomd- 
feet,  October  16. 

1909-1917:  Maximum  discharge  for  24  hours,  1,490  second-feet,  March  28, 1914; 
minimum  discharge  apparently  zero  at  various  times  when  the  water  released 
from  the  reservoir  was  equal  to  or  greater  than  the  total  flow  at  the  diversion  dam. 

Diversions. — Record  of  water  diverted  at  station  for  municipal  supply  of  Springfield 
included  in  records  as  published. 

Cooperation. — Data  collected  and  compiled  under  the  direction  of  E.  E.  Lochridge, 
chief  engineer,  board  of  water  commissioners,  Springfield,  Mass. 


'  Results  obtained  by  weir  and  current-meter  methods  are  compared  in  V.  S.  Geo!.  Surrey  Wittr 
Supply  Papers  201,  pp.  10&-110,  and  241,  pp.  1&I-168. 
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Daily  dUcharge^  in  teeond-fut^  of  Westfield  Little  River  near  WeaifiM,  Man.,  for  the 

year  ending  Sept.  SO,  1917. 


i>»y. 

Oct. 

Nov. 

J 

80.4 
68.1 
34.8 
27.3 
31.9 

19.3 
27.6 
25.9 

lao 
.e 

6,3 
10.0 
10.4 

24.8 
19.6 

1.2 
6.0 
8.3 
20.4 
40.7 

101 
48.4 
46.2 
28.7 
24.5 

19.8 
19.1 
19.6 
18.6 
10.5 
I».4 

28.1 
29.4 
20.4 
20.1 
79.4 

72.0 

4a9 

48.3 
31.0 
28.2 

35.1 
22.6 
32.6 
22.6 
33.0 

18.3 
20.8 
19.0 
19.0 
18.1 

25.3 
18.1 
97.4 

241 

109 

88.3 
57.1 
47.0 
64.0 
171 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ift 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27      

28 

2» 

30 

31 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

160 

40.2 

37.7 

123 

584 

115 

Ill 

37.7 

15.6 

19.8 

109 

43.9 

32.3 

65.5 

651 

163 

112 

31.8 

6.9 

17.7 

91.0 

39.7 

32.9 

73.5 

462 

128 

116 

26.5 

14.2 

15.8 

64.4 

39.8 

42.3 

57.4 

412 

107 

96.3 

21.4 

12.6 

16.1 

66.0 

5ao 

42.5 

49.4 

396 

199 

76.9 

18.0 

10.4 

13.3 

57.8 

134 

43.2 

4a5 

371 

336 

92.0 

15.4 

9.7 

12.6 

51.3 

119 

41.8 

27.7 

465 

334 

146 

15.1 

13.3 

12.0 

43.5 

102 

35.1 

20.0 

374 

267 

128 

6.3 

13.4 

13.1 

45.9 

86.6 

34.0 

13.4 

290 

213 

99.6 

9.1 

12.1 

12.2 

54.4 

81.1 

36.7 

7.9 

231 

146 

96.0 

15.8 

22.6 

13.2 

46.3 

61.0 

33.4 

11.6 

183 

126 

210 

40.8 

15.0 

11.8 

&t.6 

42.6 

33.6 

15.2 

190 

106 

321 

48.1 

10.8 

11.4 

51.3 

63.1 

34.6 

23.5 

174 

108 

219 

28.0 

12.0 

10.8 

37.0 

479 

35.2 

23.5 

152 

88.0 

167 

31.0 

10.4 

8.8 

31.4 

289 

36.1 

27.7 

149 

82.9 

172 

20.1 

10.8 

8.3 

35.7 

159 

35.8 

31.5 

145 

74.7 

119 

19.0 

10.3 

10.2 

39.4 

118 

35.9 

45.8 

135 

61.6 

107 

21.7 

10.6 

10.6 

47.8 

97.0 

28.6 

57.4 

158 

47.0 

82.9 

28.9 

9.5 

10.5 

43.9 

87.2 

26.1 

45.3 

188 

45.6 

73.3 

34.3 

9.2 

10.0 

33.8 

62.4 

25.9 

38.0 

216 

42.9 

68.1 

18.9 

8.4 

10.1 

33.7 

51.8 

25.9 

40.2 

242 

41.6 

39.4 

17.2 

9.2 

11.7 

146 

50.3 

23.7 

93.8 

374 

62.7 

39.6 

13.6 

8.8 

ia5 

154 

38.0 

25.6 

142 

310 

204 

35.3 

14.7 

12.6 

6.4 

121 

35.6 

40.8 

291 

199 

136 

31.1 

17.4 

17.6 

7.0 

IM 

35.0 

32.4 

281 

142 

112 

28.4 

20.8 

10.1 

6.8 

80.2 

31.4 

36.6 

375 

124 

86.6 

27.7 

16.5 

8.3 

6.6 

76.2 

34.2 

229 

880 

125 

107 

48.1 

16.0 

12.2 

6.5 

65.7 

33.9 

272 

639 

117 

134 

35.7 

11.6 

11.7 

7.2 

47.7 

32.8 

421 

1(M 

464 

38.2 

17.2 

21.5 

7.8 

42.7 

32.9 

291 

99.7 

268 

56.7 

12.9 

28.2 

8.6 

38.2 

30.4 

174 

158 

11.1 

24.0 

Monthly  ducharge  of  Westfield  Little  River  near  Westfield^  Mass.^  for  the  year  ending 

Sept.  SO,  1917. 

[Drainage  area,  48  square  miles.] 


MontlL 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Runoff 
(depth  in 
inches  on 
drainage 

area). 


October 

November. 
December. . 
January — 
February. . 
March. 
Ap 


iT: 


June.. 

July 

August 

September.. 


The  year. 


101 

241 

160 

479 

272 

880 

651 

464 

321 
48.1 
28.2 
19.8 


880 


1.2 
18.1 
31.4 
30.4 
23.7 
7.9 
99.7 
41.6 
27.7 
6.3 
6.9 
6.4 


26.6 
51.9 
66.9 
83.9 
49.6 

142 

259 

147 
99.4 
21.2 
12.9 
10.9 


0.554 

1.08 

1.39 

1.75 

1.03 

2.96 

5.39 

3.06 

2.07 

.442 

.260 

.227 


1.2 


8a9 


1.69 


a64 

1.20 

1.60 

2.02 

1.07 

3.41 

6.01 

3.53 

2.31 

.61 

.31 

.25 


22.86 
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JforUUy  diadujcrge  of  Borden  Brook  near  Westfield,  Mass.,  for  the  year  ending  Sept,  SO,  1917. 

[Drainage  area,  8  square  miles  .1 


Month. 


October 

Xov^ber. . 
Decmnber.. 
JmxMomrj — 
February... 
Msrcli 

jiS".:::::: 

June 

July 

Aoirost 

SepMmber.. 


Discharge  in  second-feet. 


Maximum. 


10.8 
61.0 
24.2 

aae 

28.9 

187 

103 
63.3 
82.0 
12.0 


MinjTpnm. 


17.2 


Mean. 


2.38 

8.30 

S.58 

7.21 

2.47 

29.0 

39.8 

23.8 

17.3 

1.81 


Per 
square 
mile. 


a298 
1.04 
.098 
.901 
.309 
3.74 
4.96 
2.96 
2.10 
.104 


BUD-Off 

(depth  in 

mcnes  on 

drainage 

area). 


a34 
1.10 

.80 
1.04 

.32 
4.31 
6.50 
S.44 
3.41 

.19 


The  year. 


187 


12.4 


1.66 


19.67 


Note.— For  months  for  which  no  minimum  is  given,  see  footnote  to  daily  discharge  table. 

rABMnroTON  river  hear  hbw  boston,  mass. 

Location. — At  highway  bridge  a  quarter  of  a  mile  below  Clam  River  and  about  1 
mile  south  of  New  Boston,  Berskhire  County. 

Drainaob  area. — 92.7  square  miles  (measured  on  topographic  maps). 

Records  available.— May  27,  1913,  to  September  30,  1917. 

Gaoeb. — ^Barrett  &  Lawrence  water-staf?e  recorder  on  left  bank,  downstream  side  of 
bridge,  referred  to  gage  datum  by  a  hook  gage  inside  the  well.  Vertical  staff  on 
bridge  abutment  is  used  for  auxiliary  readings. 

Discharge  measurements. — Made  from  from  a  cable  or  by  wading. 

Channel  and  control. — ^Bed  rocky,  covered  with  boulders.  Control  practically 
permanent  except  as  affected  by  removal  of  rocks  in  measuring  section. 

Extremes  of  discharge. — Maximum  open-water  stage  during  year,  from  water- 
stage  recorder,  6.5  feet  at  11  p.  m.  March  27  (dischaige,  1,900  second -feet);  a 
stage  of  7.9  feet  was  recorded  at  4  p.  m.  January  14,  but  the  water  was  held  back 
by  an  ice  jam;  minimum  stage  during  year,  from  water-stage  recorder,  2.54  feet 
at  4  a.  m.  September  6  (discharge,  18  second-feet). 

1913-1917:  Maximum  open-water  stage  from  water-stage  recorder,  7.64  feet  on 
October  26, 1913  (discharge,  by  extension  of  rating  curve,  about  3,200  second-feet) ; 
minimum  stage  from  water-stage  recorder,  2.22  feet  on  August  27, 1913  (discharge, 
4.4  second-feet). 

Ice.— River  usually  frozen  over  during  greater  part  of  winter;  stage-discharge  relation 
seriously  affected.  Ice  jams  occasionally  form  below  the  gage,  causing  several 
feet  of  backwater. 

Regulation. — Flow  affected  by  storage  in  Otis  reservoir,  about  5  miles  above  New 
Boston,  and  by  operation  of  a  woodworking  shop  using  water  power  just  above 
the  station. 

Accuracy. — Stage-discharge  relation  practically  permanent  except  when  affected  by 
ice.  Rating  curve  well  defined  below  1,700  second-feet.  Operation  of  water- 
stage  recorder  satis^tory  except  for  short  periods  as  shown  in  footnote  to  daily- 
discharge  table.  Daily  discharge  ascertained  by  applying  to  rating  table  mean 
daily  gage  height  determined  by  inspecting  gage  height  graph,  or,  for  days  of 
considerable  fluctuation,  by  averaging  the  means  of  4-hour  periods.  Winter 
records  only  fair;  those  for  open-water  periods  good. 

The  following  dischaige  measurement  was  made  by  H.  H.  Khachadoorian: 
January  26,  1917:   Crage  height,  6.14  feet;   discharge,  170  second-feet;   stage-dis- 
chaige  relation  affected  by  ice. 
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DaUy  discharge,  in  second-/eet,  of  FarnUngUm  River  near  New  Boston,  Mass..  for  0ie 

year  ending  Sept.  SO^  1917, 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14., 

15.. 

10.. 
17.. 
18. 
19.. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Oct 


75 
62 
55 
53 
52 

52 
65 
141 
141 
141 

141 
141 
141 
141 
141 

151 
151 
141 
141 
197 

173 
63 
41 
100 
104 

105 
105 
102 
98 
94 
98 


Nov. 


Dec. 


03 
103 
98 
94 
141 

162 
131 
122 
122 
112 

60 
48 
60 
131 
141 

131 
122 
122 
122 
122 

122 
120 
300 
269 
173 

112 
99 
82 
131 
254 


302 
197 
141 
120 
108 

104 
93 
80 
82 


84 
93 
87 
86 
86 

76 
76 
74 
68 
70 

84 
105 
195 
175 
130 

105 
105 
105 
105 
98 
90 


Jan. 


90 
78 
78 
120 

185 
240 
185 
140 
140 

130 
120 
120 
300 
500 

460 
240 
120 
54 
64 

160 
185 
140 
140 
160 

160 
160 
140 
120 

105 
78 


Feb. 

Mar. 

Apr. 

May. 

Jmie.| 

July. 
81 

An*. 
48 

Sept 

105 

300 

840 

197 

ml 

» 

105 

160 

960 

224 

131  1 

65 

40 

21 

120 

130 

710 

197 

141 

63 

50 

23 

140 

110 

675 

162 

122 

.      60 

03 

23 

160 

98 

525 

224 

102 

64 

107 

20 

160 

120 

455 

356 

131 

40 

131 

19 

150 

110 

600 

375 

238 

41 

131 

77 

140 

130 

416 

320 

238 

36 

131 

65 

120 

220 

375 

286 

185 

36 

151 

107 

105 

120 

286 

238 

131 

36 

173 

W 

90 

98 

238 

210 

162 

42 

96 

102 

78 

130 

254 

197 

455 

70 

131 

103 

64 

140 

238 

185 

415 

64 

131 

100 

60 

130 

238 

162 

200 

46 

122 

103 

64 

130 

224 

151 

302 

60 

120 

116 

78 

140 

210 

151 

286 

73 

118 

116 

64 

150 

185 

141 

224 

56 

114 

114 

60 

140 

238 

141 

185 

04 

104 

m 

110 

130 

254 

108 

162 

85 

77 

113 

98 

120 

337 

99 

131 

04 

122 

m 

78 

140 

395 

91 

110 

75 

122 

114 

64 

130 

435 

94 

94 

03 

123 

m 

98 

170 

395 

173 

82 

68 

123 

112 

120 

435 

320 

173 

71 

04 

131 

118 

50 

575 

238 

141 

63 

77 

75 

133 

120 

625 

197 

116 

60 

68 

64 

IS 

340 

945 

197 

116 

63 

40 

102 

lao 

400 

1,310 

197 

141 

91 

44 

107 

118 

875 

162 

84 

68 

30 

108 

114 

600 

162 

269 

81 

36 

122 

87 

480 

210 

44 

31 

NoTE.—Stage-discbaree  relation  affected  by  ice  Deo.  15-Mar.  22;  discharge  determined  from  study  of 
gage-height  graph,  (me  discharge  measurement,  weather  records,  and  comparison  with  similar  studies  for 
nearby  streams.  Disoharge  Nov.  22  and  23  estimated  by  oomporisoo  with  Housatonic  River  near  Ofcet 
Barrington. 


Monthly  discharge  of  Farmington  River  near  New  Boston,  Mass,,  for  the  year  ending 

Sept.  SO,  1917. 

[  Discharge  area,  02.7  square  miles.] 


• 

Discharge  in  second-feet. 

Run-off 
(depth  in 
IncnesoQ 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October 

197 
300 
302 
600 
400 
1,310 
080 
375 
455 
04 
173 
122 

41 
48 
68 
64 
60 
08 
162 
84 
60 
36 
81 
10 

110 
130 
110 
162 
110 
203 
350 
186 
164 

60.1 
107 

8&2 

1.10 
L40 
1.10 
L76 
1.28 
8.16 
3.87 
2.00 
L77 

.638 
1.16 

.051 

L37 

November 

1.56 

December 

L37 

January  .  , . 

102 

Fehniary 

l.» 

March 

3.64 

April 

4.33 

MSy.: :....:...:.::...:....:::.: 

231 

June 

L9S 

July 

.74 

August 

1.33 

Se^ember 

1.06 

The  year 

1,310 

10 

167 

L60 

33.03 
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HOUSATONIO  BIVBB  BASIN. 
HOTJBATOHIC  RIVS&  HEAR  GREAT  BARRINOTON,  MASS. 

Location. — At  highway  bridge  about  a  quarter  of  a  mile  northeast  of  Van  Deusen- 
ville  station  of  New  York,  New  Haven  <fe  Hartford  Railroad  (Berkshire  division) 
and  2  miles  north  of  Great  Harrington,  Berkshire  County. 
Drainage  area. — 280  square  miles  (measured  on  topographic  maps). 
Recori>8  available. — May  17,  1913,  to  September  30,  1917. 

Gage. — Inclined  staff  attached  to  concrete  anchorages  on  downstream  side  of  left 
abutment  of  highway  bridge;  vertical  high-water  section  attached  to  bridge 
abutment;  read  by  Martin  Love. 
Discharge  measurements. — Made  from  upstream  side  of  highway  bridge  or  by 

wading. 
Channel  and  control. — ^Bed  composed  of  sand  and  gravel;  control  practically 

permanent. 
Extremes  op  discharge. — Maximum  stage  recorded  diiring  year,  6.9  feet  from  8.30 
a.  m.  March  28  to  8.30  a.  m.  March  29  (discharge,  4,200  second-feet);  minimum 
stage  recorded,  0.7  foot  at  8  a.  m.  September  27  (discharge,  13  second-feet). 

1913-1917:  Maximum  stage  recorded,  8.0  feet  on  March  31,  1916  (discharge 
from  extension  of  rating  curve,  about  5,300  second-feet).    Zero  flow  recorded  at 
various  times  caused  by  storage  of  water  at  dams  above. 
Ice. — Stage-discharge  relation  occasionally  affected  by  ice  for  short  periods  during 

the  winter. 
Regulation. — Storage  above  dam  of  a  paper  mill  about  a  mile  above  station  causes 

low  flow  on  Sundays  and  holidays. 
Accuracy. — Stage-discharge  relation  practically  permanent  since  change  during  the 
high  water  of  December  1,  1916;  affected  by  ice  for  a  few  days  in  February. 
Rating  curve  used  to  November  30,  fairly  well  defined  by  discharge  measurements 
below  1,400  second-feet  and  by  shape  of  old  curve;  rating  curve  used  from  De- 
cember 1  to  September  30  well  defined  below  2,000  second-feet.  Gage  read  to 
quarter-tenths  twice  daily.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table.    Records  fair. 

Discharge  measurements  of  Housatonic  River  near  Great  Barrington,  Mass.,  during  the 

year  ending  Sept.  SO,  1917. 


Date. 

Madeby- 

Gage 
height. 

Dis- 
charge. 

Date. 

Madeby- 

Gage 
height. 

Dl». 
oharge. 

Nov.  12 

Jan.      7 

Hardln  Thweatt 

A.  H.Davison 

Feet. 
1.28 
2.25 
2.32 

See.'fl. 
96 
468 
503 

Aug.    9 

M.  R.  Stackpole 

do 

Feet. 

1.84 
1.69 

210 

7 

do 
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HomiATono  mivnt  at  vaxxs  'TTLiAmm,  oonr. 

LocATioK. — ^About  half  a  mile  below  power  plant  of  Connecticut  Power  Co.  at  Falls 
VHIage,  Litchfield  County,  23  miles  north  of  Gaylordsville. 

Drain  AG  B  abba.— 644  square  miles  (authority,  Stone  &  Webster). 

Records  availablb.— July  11, 1912,  to  September  90, 1917. 

Gaobs. — Stevens  continuous  water-stage  recorder  on  left  bank;  staff  and  hook  gages 
iooide  the  well  and  vertical  staff  on  river  bank  25  feet  upstream;  chain  gage  300 
feet  upstaream  used  for  auxiliary  readings. 

DiscHAROB  measubbmbnts. — ^Made  by  wading  or  from  cable  installed  October  18, 
1916,  150  feet  above  gage. 

Channeii  and  control. — Channel  deep  and  ^lirly  uniform  in  cross-section;  one 
chmnnel  at  all  stages.  Control  not  clearly  defined  except  at  low  stages;  probably 
permanent. 

ExTREM B8  OF  DI8CHARGB. — Maximum  Stage  during  year,  from  water-stage  recorder, 
10.40  feet  at  10  a.  m.  March  29  (discharge,  6,000  second-feet) ;  minimum  stage,  from 
wRter-stage  rec<mler,  0.28  foot  at  6.30  p.  m.  October  15  (discharge,  practically  zero). 
1912-1917:  Maximum  stage  recorded,  13.3  feet  on  March  29,  1914  (dischaige, 
8,830  second-feet);  minimum  stage  recorded,  zero  flow  at  various  times  owing  to 
storage  of  water  above  power  plant. 

IcB. — Stage-dischaige  relation  seriously  affected  by  ice. 

REGtruiTiON. — Low-water  flow  completely  regulated  by  the  power  plant  at  Falls 
Village. 

AccnjRACY. — Stage-dischaige  relation  practically  permanent,  except  when  affected  by 
ice.  Rating  curve  for  chain  gage  well  defined  between  200  and  3,000  second- 
feet;  above  3,000  second-feet,  curve  is  extended  by  logarithmic  plotting,  using 
results  of  3  float  measurements  made  between  gage  heights  12  and  13  feet;  rating 
table  for  gage  heights  from  water-stage  recorder  derived  from  chain  gage  rating 
curve  by  applying  correction  for  slope  between  the  two  gages.  Operation  of 
water-stage  recorder  satisfactory.  DaUy  discharge  ascertained  by  use  of  dis- 
charge integrate.    Records  excellent. 

CoopBRATioN. — All  discharge  measurements  and  computations  prior  to  March  1, 1916, 
fumi^ed  by  Stone  &  Webster. 

Discharge  measurements  of  HousaUmic  River  at  Falls  Village,  Conn.,  during  the  year 

ending  Sept,  30,  1017. 


Date. 

Madeby- 

h^t. 

Pis- 
Charge. 

Date. 

Made  by- 

h^it. 

Feet. 
10.41 
10.42 
9.02 
2.58 

Dis- 
charge. 

Nov.  14 

14 

Jso.     6 

Unr   1 

HardlnThwettt 

do. 

A.H.Daviflon 

H.  H.  Khacbadomlan 
A.H.I>avlBOO 

Feet. 

1.97 

1.96 

a  4. 49 

a  2. 13 

a  6. 38 

410 
1,380 

299 
1,320 

ICar.  29 

29 

31 

Aug.  10 

HardlnThweatt 

do 

do 

M.  R.  Stackpole. 

See.-ft, 

6,020 

6,300 

4,830 

626 

a  Stage  discharge  relation  allected  by  ioe. 
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.i^iwy  uMCfKirye,  tn  9eco7ia-jm,  oj  iimtsatonic  Kivernear  Great  Barrington,  Mm.,  for 

year  ending  SepL  SO,  1917. 


Day. 


Oct. 


.1. 
2. 
3. 
4. 
&. 

G. 

e. 

8. 
9. 
lO. 

11. 
13. 
13. 
U. 
la. 

IG. 
17. 
18. 
19. 
90. 

31. 
33. 
33. 
34. 
33. 

30. 
37. 
38. 
39. 
30. 
31. 


220 
260 
260 
300 
190 

175 
IGO 
132 
116 
140 

190 
150 
120 
150 
116 

190 
140 
130 
IGO 
175 

205 
160 
140 
160 
160 

175 
175 
1.50 
57 
123 
160 


Nov. 


205 
190 
190 
220 
62 

112 
160 
205 
300 
280 

140 
190 
175 
190 
280 

360 
240 
230 
73 
305 

220 
220 
190 
340 
550 

365 
240 
175 
365 
&50 


Dec. 


1,270 

1,060 

485 

512 

430 

540 
380 
512 
485 
335 

295 
600 
570 
3.^ 
380 

405 
190 
295 
405 
335 

405 
335 
720 
540 
430 

513 
513 
540 
458 
380 
275 


Jan. 


335 

380 
295 
335 
405 

570 
458 
540 
630 
660 

630 
405 
485 
780 
1,530 

1,240 

1,100 

920 

7.=iO 

458 

160 
458 
238 
315 
255 

238 
190 
77 
3.58 
275 
190 


Feb. 


335 

380 
315 
205 
430 

295 
315 
358 
150 
135 

135 
190 
135 
160 
220 

380 
160 
87 
512 
295 

205 
190 
315 
600 
122 

335 

730 

1,340 


Mar. 


1,130 
730 
570 
430 
815 

600 
275 
405 
570 
458 

190 
630 
720 
660 
600 


7.50 
720 
660 
512 

600 

750 

690 

1.490 

1,890 

2,290 
2.650 
4.200 
4,100 
3.190 
2,130 


Apr. 


1,810 
2,740 
2.830 
2,380 
1,800 

1,650 
1.650 
1.200 
1.300 
920 

920 
780 
720 
690 
570 

630 
600 
600 
600 
815 

990 
1,060 
990 
815 
720 

600 
570 
570 
4.58 
485 


May. 


570 

458 
720 
720 


630 
850 
815 
850 
780 

600 
600 
458 
458 
540 

485 
a58 
45S 
295 
155 

275 
238 
338 
430 
485 

380 
190 
295 
690 
7.50 
630 


June. 


570 
512 
315 
315 
380 

540 
730 
990 
660 
430 

690 
815 
7.50 
660 
720 

630 
485 
430 
485 
380 

380 
380 
275 
255 
275 

295 
335 
405 
458 
380 


July. 


485 
540 
380 


230 
190 
135 
255 
255 

190 
205 
255 
255 
355 

175 
160 
295 
380 
458 

295 
358 
295 
275 
155 

190 
238 
145 
87 
220 
190 


Aug. 


MoTK.— ^tage^ischarge  relation  affected  by  ice  Feb.  10-18;  discharge  determined  from  study  of 
heights,  obscn^er's  notes,  and  weather  records. 


Monthly  discharge  of  Housatonic  River  near  Great  Barrington,  Mass.,  for  the  y< 

Sept.  SO,  1917. 

[Drainage  area,  280  sqnare  miles.) 


^ 


Discharge  in  sec- • 


3klaximum.    ^ 


Novi 


HOUSATOHIC  RIYEB 


HOUBATORO  BIVXS  AT  TMIAM  TIUL 

^-ocATioN.— About  half  a  mile  below  power  plant  of  ' 

Village,  Litchfield  County,  23  miles  north  of  GmAi-^j- 
Brainagb  ahba.— 644  square  miles  (authority,  Biooe  d  T 
Rbcorm  available.— July  11,  1912,  to  Sept«nii9ft,  J«r 
CiAGEs. — Sttwens  continuous  water-sta^  reooi  '  -  -— 

uiside  the  well  and  vertical  staff  on  ri^-er 
feet  upstream  used  for  auxiliary  readinip, 
Discharge  measurements.— Made  by 

1916,  150  feet  above  gage. 
Cbannel  and  control. — Qxanncl  de^p  sm3 
channel  at  all  stages.    Control  not  citaoij 
permanent. 
Extremes  op  discharge.— Maximum 

10.40  feet  at  10  a.  m.  March  29  Mi«r  -^-^,-«- 

^   ^at<?r-etagerecordor,0.28footat6^p.it,  Oru^i^ : 
^r      1^12-1917:  Maximum  stage  record^ 
5,800  second-feet);  minimum  bU^, 
ston^^f^  of  water  above  power  plant. 
Ice.— Stsi^^'-discharge  relation  senoorir  xftecvK.  »•- 
REGVLATXOiV.— Low-water  flow         -•  -  ^ 
Village. 

Accuracy. Stage-discharge  re] 

ice.    Ra-ting  curve  for  chain  ,,_^, 

feet;  al>«:3ve  3,000  second-faet,  curv.^  j^  *^ 
results  o^  3  float  measurements 

table  for  gage  heights  from  vi ^ 

curve  by   applying  coneclioB  1m  mm^ 
water-stage  recorder  satisbckyr.    l^. 
charge  integrator.     R(*cotdb  runrftiM' 
Cooperation. — All  discbarge sqH 
furnished  by  Stone  &  Wc^op^ 

Discharge  mmmirements  of  . 


n.,  for  the 


Made  by— 


loMinThwes**.,. 

...do. 

v.H.Daviscjn 

U.H.  Kbarl;-  * 
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T 


fr 

-  — 
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Hoc. 

m 
44 

38 
33 
31 

30 
2^» 
2.S 
2S, 

28 
2S 

2{t 

30 

39 

2.-18 

83 

57 
47 
4ft 
43 

7S 

>A  .    .    

21 - 

1  25 

1  2»', 

1  27  . 

n   

2H 

2s 

1  2\}.. 

27 

'iO 

I3I 

1 

i 

/. 


HaimUa  Bridge,  Conn.,  for  ihe  pt 
9,3  sqiiaro  milos.] 


rlod  Oct,  1 


y 


Dlschiirge  in  ?ccoiKl-fect, 
vimnm.l  Mluiiniini.  I     Mean. 


IVr 
mile. 


%  I 
2'>S 

lis  ' 


2i 
27 

42  I 


41,  S  1 

n.v4 


u.:isi  I 


Run-olT 
(depth  in 
incfios  on 
dniimige 

area). 


U.44 
.41 
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LocATVOK. — Amc^  a  aiifr  r«Hi.v  ncvi^  al  Cedar  Brrcr,  ij  BoleB  aKTre 

Iikiaa  RiTcraiui  4  iiii>*  Si-nMHC  -d  IsdMm.  Lake  ^ilhee,  Haaihcn  Ccmatr. 
I>BAi3u«K  lagj — (li  m\-sax^  ic>g       I II  I  il  cB  t»-pQoapkir  ■■!«  . 
RwcotLum  ATAZL^MLM. — Aonoc  ».  Ir'A,  50  S«?pc«m'*r3).  I5!7. 
Gagk. — Gnzi^'T  poadce  wx&er  lure  iwjjuier  en  rieikt  bank.     Insperted  by  J<-4ka  A. 

Ih.<M:HA2^K  WMJL3xntMMM.\T^. — ^3tkie  ':  J  vBilia^  *x  frm  faht^  aboct  100  x^rda  be** 


Ckasscx.  aid  cosT»r>t. — ^S.tiJ  iw^  ov«iiiia  wnk  eoaat  gixrvl:  fmbAblr  per- 

ExTKCKES  09  DCCKABGE. — MixfiiLzim  9Li0e  d^sjin^  F^v^'  ^^301  water  ita^  reo-vicr, 
^.'^7  £««1  at  11  a.  =1.  J:i3e  H  iJarhArr^,  I},i«W  secomMect  :  aainfmw  maer^ 
frcm  water  scaee  r»?**«:rf*r.  I.'i2  feet  fr:m  10  a.  k.  to  !0  p.  k.  «>ctcb<r  13  dk- 
dkix^  !•»  aecticd-le^  . 

lea. — Scjceniasdiarz^  r^iadiQ  xf^^rted  ct  i-^. 

Ra«H:xjLTiDS. — Larse  dizirsal  fTT^c^'Ji  a  d::<?  V-  V-«;[EX2e  ^^latioaB  dminf  ^raig 
men  the.    SeMccal  da«cri'"fi:i>c  o«  !?•  w  sii^idT  ac*rted  Ky  stoca^. 

AccciLLCT. — Scje^e-disrikJLrz^  retuk»  pcactb:allr  ]ii  iiiamiit:  affected  by  ire  fai-a 
DetTemb^r  to  April  acd  by  b*ckwa;er  treMi  lofs  J>iBe  to  September,  Rathy 
curve  aiHy  weil  decii-ied  b«?cwT?en  75  azid  *»  serrcd-fcet  and  well  defined  be- 
tween <5i»  and  <  '»>  seccol-feeC  Oper»a]ci  of  water  fliaee  recurdef  aati^EactocT. 
Dailf  disrharT?  jacer*.Aii:^  '"^y  appiyisr  mean  diOysaee  beidit  to  latitte  table 
ex'***p*  wii«i  fTi-rtnatirQ  re*;j!iired  mean  ^i  b'criy  diei^haige.     Berords  pcd. 
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DcUy  discharge^  in  second-feet,  of  Hudson  River  near  Indian  Lake,  N,   Y,,for  the  yecr 

ending  Sept.  SO,  1917, 


Day. 


1. 
2 

3. 
4. 
5. 

6. 
7. 

8. 
». 
10. 

n. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 
a. 

22. 
23 
24. 
25. 

% 
27. 
28 
29 
30 
31 


)ct. 

Nov. 
203 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

356 

1.700 

280 

280 

360 

1.300 

2.430 

1.500 

1.880 

170 

Z^ 

422 

229 

1.640 

280 

2S0 

220 

2.M)0 

2.720 

1.810 

1.720 

166 

3.-»8 

38S 

252 

1.340 

280 

260 

220 

4.230 

3,110 

2  (rio 

1.240 

152 

535 

2% 

290 

1.020 

260 

260 

20O 

4.570 

2. 560 

2.030 

1,030 

142 

535 

21b 

305 

890 

280 

280 

200 

4,400 

1,400 

3,430 

875 

133 

421 

191 

305 

1.300 

340 

360 

300 

3.740 

2.310 

3.340 

990 

130 

339 

175 

290 

1.290 

380 

240 

190 

3.000 

1,580 

2,610 

765 

130 

329 

lf>7 

280 

1.200 

380 

220 

180 

2.280 

1,800 

2,370 

506 

123 

291 

1»H 

276 

1.000 

340 

220 

180 

1.750 

1.690 

2.520 

405 

163 

263 

2'il 

295 

1,060 

320 

240 

180 

1.340 

1,680 

2,320 

373 

224 

250 

lf-7 

763 

1.020 

300 

240 

190 

21.290 

1.900 

4,160 

329 

177 

216 

128 

932 

932 

300 

220 

340 

1,060 

1,130 

11,400 

338 

174 

196 

112 

563 

772 

280 

300 

360 

975 

940 

7,900 

379 

184 

174 

115 

457 

750 

280 

300 

260 

850 

1.660 

4,080 

379 

184 

170 

125 

810 

760 

360 

330 

280 

772 

1,320 

3,080 

338 

184 

163 

139 

630 

750 

440 

330 

360 

735 

1,880 

4,230 

310 

220 

159 

149 

506 

700 

460 

300 

260 

665 

1,660 

3.930 

300 

250 

153 

149 

383 

•  600 

440 

300 

280 

850 

1.300 

2.210 

291 

296 

146 

157 

320 

500 

440 

190 

260 

1.390 

1,870 

1.520 

277 

350 

146 

268 

266 

480 

400 

300 

240 

3,280 

1,650 

1,420 

254 

220 

150 

457 

343 

550 

380 

230 

340 

5,140 

1,850 

1,330 

237 

192 

321 

630 

357 

500 

380 

220 

260 

5,910 

1.570 

1,670 

232 

181 

455 

562 

325 

550 

360 

230 

260 

6,290 

2.480 

1,420 

334 

170 

358 

464 

735 

500 

340 

340 

320 

4,870 

1.650 

1,280 

339 

174 

300 

377 

1,340 

460 

320 

360 

420 

3,720 

2,760 

1,460 

416 

305 

350 

367 

1.490 

500 

300 

260 

550 

3.900 

1.490 

1,280 

506 

268 

200 

310 

1.420 

480 

280 

280 

750 

2.720 

1,170 

950 

405 

204 

174 

266 

810 

480 

280 

280 

1.400 

2,160 

1,900 

800 

291 

174 

174 

234 

66.5 

440 

260 

1,700 

2.300 

1.430 

800 

216 

170 

177 

216 

1,170 

460 

260 

1.600 

2,740 

2,640 

1,620 

208 

192 

212 

203, 

340 

260 

1,500 

3,030 

181 

212 

Note.— Dlscharjre  Oct.  10,  20.  21,  Nov.  11, 14,  21,  22,  27,  30,  Apr.  19  to  June  12,  and  Sept.  21  la  mean  of 
24  hourly  determinations.  I>ischarge  Dec.  14  to  Apr.  2  determined,  because  of  Ice,  from  discharge 
measuroinents,  weather  records,  and  study  of  ga^e-hei^ht  graph.  Discharge  June  13  to  Sept.  30 
determined  from  special  rating  because  of  log  jam  on  control. 

Monthly  discharge  of  Hudson   River  near  Indian  Lake,  N.   Y,,  for  the  year  ending 

Sept,  SO,  1917, 

(Drainage  area,  418  square  miles.] 


Month. 


October 

Movember 

pecember 

Janoary 

February 

March... 

April 

Mky 

June 

July 

August 

September 

The  year 


Discharge  in  second-feet. 


Maximtmi. 


630 

1.490 

1,700 

460 

280 

1.700 

6.290 

3.410 

11,400 

1,880 

305 

535 


11,400 


Minimum. 


112 
203 
340 
260 
190 
180 
665 
940 
800 
181 
123 
146 


112 


Mean. 


265 

567 

802 

331 

236 

437 

2.690 

1,900 

2,610 

527 

191 

262 


000 


Per 
square 
mile. 


0.634 

1.36 

1.92 

.792 

.565 

1.05 

6.45 

4.55 

6.22 

1.26 

.457 

.627 


2.15 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


0.73 

1.52 

2.21 

.91 

.59 

1.21 

7.30 

5.25 

6.94 

1.45 

.53 

.70 


39.34 


101860*^— 20— W8P  451- 
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DaUy  diaeharge,  in  Becond-feet,  of  Hudson  River  at  Thurman,  N.  Y'.f/or  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.       Nov.  '    Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 

8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

1«. 
17. 
IH. 
19. 

ao. 

21. 

22. 
23. 
24. 
25. 

It. 
27. 
2». 
29 
30 
31. 


805 

905 

1,080 

1,380 

1,060 

1,060 
1,020 

960 
1,020 

960 

1,020 
906 

1,220 
905 
760 

720 
610 
678 
680 
1,150 

1,060 

1,380 

1,220 

960 

860 

720 
720 
680 
610 
850 
960 


850 
850 
960 
1,0H0 
960 

1,020 

1,020 

905 

805 

850 


1,460 
1,460 
1,080 
1,150 

1,460 

1,220 

1,080 

805 

720 

578 

515 

645 

2,150 

3,460 

2,840 
4,420 
2,150 
1,740 
2,370 


3,860 
3.860 
3,200 
2,720 
2,370 

2,840 
2,840 
2,840 
2.600 
2,600 

2,480 
2,370 
2,260 
1.740 
1,740 

1.300 
1,150 


Apr. 


9,500 
11,400 
12,100 
12,500 
12,100 

11,400 
10,200 
9,140 
7,760 
6,470 

6,870 
6,5S0 
6,000 
4,420 
4,140 

8,860 
3,500 
3,860 
4,710 
7,760 

12,100 
14,100 
13.700 
11,700 
10,200 

9,860 
7,430 
6,870 
6,470 
6,000 


May. 


6,290 
8,100 
6,780 
4,140 
4,710 

6,580 
3,860 
6,000 
4,140 
6,780 

6,580 
5,000 
2,720 
3,500 
2,370 

4,420 
2,720 
6,290 
2,150 
3,060 

1,840 
6,170 
1,910 
6,470 
2,840 

8,440 
3,330 
3,200 
4,140 
5,000 
5,000 


June. 


8,100 
4,140 
4,710 
4,560 
4,420 

5,000 
6,290 
4,140 
4,710 
4,140 

4,710 
22,600 
19,800 
13,700 
11,000 

11,000 
11,000 
8,100 
6,780 
6,170 

6,870 
6,000 
6,000 
6,000 
3,500 

3,200 
2,960 
2,600 
2,600 
3,590 


July. 


4,140 
3,860 
4,710 
3,330 
2,960 

2,960 
2,960 
2,150 
2,150 
1,940 

1,460 
1,460 
1,460 
1,220 
1,150 

1,060 
1,020 
1,080 
1,150 
1,460 

1,460 
1,300 
1,150 
960 
1,150 

1,060 
1,740 
1,550 
1,020 
905 
850 


Aug. 


1,150 
1,080 
1,150 
1,020 
960 

960 

960 

1,080 

1,300 

1,740 

1,550 
1,380 
1,380 
1,300 
1,550 

1,640 
1,460 
1,300 
1,300 
1,220 

960 

900 

1,150 

1,550 

1,380 

1,380 
1,150 
9G0 
1,150 
1,380 
1,300 


Sept. 


1,380 
1,460 
1,380 
1,300 
1,640 

1,640 
1,460 
1,380 
960 
1,220 

1,220 
1,220 
1,220 
1,150 
1,060 

1,150 
1,380 
1,300 
1,460 
1,300 

1,460 
1,740 
1,640 
1,550 
1,550 

1,380 
1,300 
1,380 
1,150 
1,300 


Note.— Mean  diacharee  Deo.  18-31,  estimated  because  of  ice,  1,350  second-feet  from  sum  of  flow  at  North 
Creek  and  Riverbank  plus  an  estimated  inflow. 


MonMy  ditckarge  of  Hudson  River  at  Thurman,  N.  Y.^/or  the  year  ending  Sept.  SO^  1917. 
[Drainage  area,  1,550  square  miles.] 


Month. 


Discharge  in  second-feet. 


\ffftTiTTmTr| , 


MfnlTniiyn, 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


October.... 
November. . 
December.. 

January 

February. . . 
March 

June 

July 

August 

September. 


Thayear. 


1,380 
4,420 
3,860 


678 
615 


14,100 
8,440 

22,600 
4,710 
1,740 
1,740 


3,590 

1,840 

2,600 

850 

960 

960 


931 
1,380 
1,990 
1,180 
1,240 
1,900 
8,260 
4,510 
6,780 
1,830 
1,250 
1,360 


0.601 
.890 
1.28 
.761 
.800 
1.23 
5.32 
2.91 
4.37 
1.18 
.806 
.877 


0.69 

.99 

1.43 

.88 

.83 

1.42 

6.94 

3.34 

4.88 

1.36 

.93 

.98 


22,600 


515 


2,710 


1.75 


23.67 


NoTB.— Mean  discharge  for  January,  February,  and  March  estimated,  because  of  ice,  from  sum  of  flow  at 
North  Creek  and  Biyerbank  plus  an  estimated  inflow.  No  correction  has  been  made  in  this  table  for 
storage. 
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Location. — ^Half  a  mile  beiow  Spier  Falls  dam,  Saratoga  County,  and  11)  mDeB 
below  mouth  of  Sacandaga  Biver. 

Drainage  abba. — ^2,800  square  miles  (measured  on  topographic  maps). 

Records  available. — October  7, 1912,  to  June  30, 1917. 

Gage. — Gurley  2-day  water  stage  recorder  in  brick  shelter  on  the  rig^t  bank.  Re- 
corder inspected  by  T.  F.  Malone,  chief  operator  of  power  |dant. 

Discharge  measurements. — ^Bfade  from  a  cable  about  1,000  feet  downstieam  from 
the  gage. 

Channel  and  control. — ^Bed  composed  of  coarae  gravel  and  bonlden.  Control 
probably  permanent. 

Extremes  op  discharge. — ^Maximum  stage  during  year,  from  water  stage  recorder, 
12.82  feet,  at  8.30  p.  m.  June  12  (discharge,  38,100  second-feet);  minimum  stage, 
minus  0.12  feet,  at  4  p.  m.  September  23,  observed  during  current  meter  measure- 
ment (discharge  about  5.5  second-feet). 

1912-1917:  Maximum  stage,  from  water  stage  recorder,  18.50  feet»  at  12.25  a.  m. 
March  28, 1913  (dischaige  about  89,100  second-feet);  minimum  stage,  September 
23, 1917. 

Ice. — Stage-discharge  relation  not  affected  by  ice  except  for  a  short  time  during 
extremely  cold  periods. 

Regulation. — ^Laige  diurnal  fluctuation  in  discharge  due  to  operation  of  the  Spkr 
Falls  power  plant.  Seasonal  flow  affected  by  storage  at  Indian  Lake  and  many 
small  lakes  and  reservoirs  in  the  upper  part  of  the  drainage  basin. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  Feb- 
ruary 2  to  16.  Rating  curve  well  defined  for  all  stages  except  about  9  feet  (dia- 
chai^  19,900  seCOnd-feet),  where  curve  may  be  4  per  cent  or  5  per  cent  large. 
Operation  of  the  water  stage  recorder  satisfactory  throughout  the  year.  Daily  dia- 
chai^  ascertained  by  averaging  the  results  obtaiDed  by  applying  gage  heists  for 
one-hour  intervals  to  the  rating  tabic .    Records  good . 

Cooperation.— Water  stage  recorder  inspected  by  an  employee  of  the  Adirondack 
Electric  Power  Corporation. 

Discharge  meaturements  of  Hudsan  Riiyer  at  Spier  Fall$t  N,  F.,  during  tht  year  ending 

Sept.  SO,  1917. 


Date. 

Made  by- 

h2^t. 

Dto- 
charse. 

Feb.  24 

E.  D.  Burehard - 

•  2.80 
7.77 

"*■/» 

Apr.  10 

.do           

i«,'») 

a  StasaHliMhargo  relatkn  alfocted  by  ioe. 
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Datbf  diatharge,  in  second-feet,  cf  Hudson  Rwer  at  Spier  FaUs,  N.  F.,  for  the  year  ending 

Sept.  SO,  1917. 


Day. 


1 

513 

2 

1,470 

3 

1,160 

4. 

1,540 

$. 

2,120 
1,800 

6 

7 

1,110 

8 

674 

9 

1,550 

10 

1,320 

U 

1,040 

12 

058 

13 

1,440 

14 

1,620 

15 

1,080 

16 

069 

17 

1,190 
810 

18 

19 

991 

20. 

1,600 

21 

2,570 
2,520 

23 

23 

3,370 

2( 

2,750 
2,170 

1,640 

25 

28 

27 

1,600 

28... 

1,520 

29 

1,080 

30 

1,570 
1,670 

31 

Oct. 


Nov. 


1,400 
1,450 
1,460 
1,740 
1,320 

1,960 
1,680 
1,560 
1,910 
1,690 

2,140 
1,480 
2,930 
1,830 
1,920 

2,040 
2,160 
1,550 
1,190 
1,900 

1,220 
1,150 
848 
2,510 
6,450 

6,600 
5,370 
5,500 
5,140 
5,770 


Dec.      Jan. 


9,310 
9,840 
8,800 
7,540 
6,530 

6,490 
7,100 
6,720 
6,020 
6,170 

6,350 
5,700 
5,060 
4,230 
3,000 

3,180 
1.380 
2,460 
2,360 
2,440 

2,380 
2,700 
2,970 
1,300 
2,040 

2,540 
1,890 
1,850 
2,390 
2,530 
1,400 


1,430 
1,700 
1,900 
1,820 
2,550 

2,670 
1,330 
2.950 
2,640 
2,600 

2,660 
2,520 
2,190 
1,440 
3,450 

3,620 
4,020 
4,050 
4,080 
3,490 

2,820 
3,550 
2,620 
2,410 
2,530 

2,440 
1,870 
1,510 
2,040 
1,800 
2,140 


Feb. 


2.350 
2,340 
1,790 
1,840 
2,440 

2,260 
2,180 
l.a'iO 
2,410 
2,290 

1,260 
2,010 
1,980 
1,550 
1,880 

2,090 
1,850 
2,000 
2,090 
1,970 

1,950 
1,730 
2,080 
1,630 
1,460 

2,420 
1,940 
2,320 


Mar. 


2,790 
3,070 
2,800 
2,020 
3,280 

2,290 
2,460 
2,490 
2,290 
2,390 

1,330 
2,290 
2,300 
2,460 
2,500 

2,840 
2,430 
1,660 
3,970 
2,600 

2,730 
2,880 
3,060 
2,800 
5,340 

8,300 
12,200 
18,100 
18,400 
19,000 
18,400 


Apr. 


18,000 
22,800 
27,800 
29,400 
28,000 

26,200 
23,500 
20,400 
17,600 
15,100 

12,900 
11,600 
10,600 
9,580 
8,860 

8,230 
7,610 
7,940 
9,570 
14,600 

22,700 
26,000 
28,300 
26,700 
23,100 

20,000 
17,600 
15,100 
13,800 
12,600 


May. 


12,000 
13,200 
13,400 
13,600 
11,900 

11,600 
11,000 
10.900 
9,930 
9,820 

8,770 
8,360 
7,480 
6,680 
5,530 

*6,620 
5,180 
5,520 
4,200 
6,380 

4,570 
4,850 
4,000 
7,250 
6,090 

9,480 
6,140 
5,900 
6,290 
9,390 
11,100 


June. 


12,100 
7,830 
7,670 
7,600 
7,280 

8,450 
7,450 
7,210 
8,300 
8,250 

9,800 
31,900 
36,000 
30,400 
24,400 

21,500 
20,300 
15,200 
12,900 
10,400 

9,320 
8,220 
7,630 
5,810 
6,070 

6,070 
4,940 
4,310 
4,630 
7,670 


July. 


8,490 
8,640 
8,330 
6,140 
5,220 

4,420 
4,050 
3,520 
3,720 
2,720 

2,230 
2,630 
2,490 
2,520 
2,420 

2,870 
2,250 
2,000 
2,000 
2,330 

2,000 
2,060 
2,720 
1,900 
1,530 

1,560 
2,080 
2,770 
1,420 
1,490 
1,160 


Aug. 


1,360 
1,810 
2,260 
1,150 
506 

1,950 
1,330 
831 
1,500 
2,240 

2,200 
1,650 
2,240 
1,660 
1,930 

1,980 
2,290 
1,980 
1,260 
1,900 

1,320 
1,360 
1,560 
2,220 
2,560 

1,010 
2,620 
1,560 
1,360 
2,000 
2,250 


Sept. 


1,930 
906 
1,220 
2,740 
2,060 

2,260 
2,670 
2,500 
1,010 
1,240 

947 
1,480 
1,500 
1,440 
1,720 

1,060 
1,540 
1,500 
1,500 
1,940 

1,700 

2,360 

909 

970 

1,710 

1,490 
1,890 
1,720 
1,320 
1,000 


NoTK.— Dafly  diKharge  Feb.  2-16,  computed,  because  of  ice,  by  comparisoo  with  the  discharge  determined 
from  power  house  records  at  the  Spier  Falls  plant.    Discharge  Sept.  8  estimated. 

Monthly  dUdutrge  of  Hudson  River  at  Spier  Falls,  N.   F.,  for  the  year  ending  Sept.  SO, 

1917. 

[Drainage  area,  2,800  square  miles^ 


Discharge  In  second-foet. 

Run-bff 
(depth  in 
Inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

October    

3,370 
5,770 
9,840 
4,050 
2,440 
19,000 
29,400 
13,600 
36,000 
8,640 
2,620 
2,740 

513 

848 

1,300 

1,330 

1,260 

1,330 

7,610 

4,000 

4,310 

1,160 

506 

906 

1,520 
2,530 
4.350 
2,540 
2,000 
5,210 

17,900 
8,270 

12,000 
3,220 
1,740 
1,610 

0.543 

.904 

1.55 

.907 

.714 

1.86 

6.40 

2.95 

4.27 

1.15 

.621 

.575 

0.63 

1.01 

December 

1.79 

Jannarv 

1.05 

FebniMT 

.74 

iSS?:::::::::::::. .:::::::::::::. ::.!...:.. 

2.14 

April 

7.14 

M^::::::. ...:..: :.::...: : 

8.40 

June...    

4.76 

July 

1.33 

August  .     .     .     .     , r     -     T T     - T T    -    - 

.72 

^»ptembeT.--,.T                         ,.  

.64 

ThA  year 

36,000 

506 

5,230 

1.87 

25.35 
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Monthly  discharge  of  Htubon  River  at  Mechanicville,  N".   F.,  for  the  year  ending  Sept, 

SO,  1917. 


[Drainage  area,  4,500  square  miles.) 

Discharge  in  seoond-feet. 

Bun-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

• 

Mean. 

Per 
square 
mUe. 

October 

4,140 
11,300 
13,100 

7,380 
16,000 
31,800 
35,500 
15,000 
36,300 
11.900 

2,»70 

3,380 

ol,330 

o2,020 

3,310 

«2,100 

ol,150 

4,120 

0,350 

6,400 

6,350 

1,660 

1,250 

am 

2,240 
4,020 
6,740 
4,500 
2,750 
10,900 
21,300 
10,100 
14,200 
4,360 
1,870 
1,770 

a498 
.898 
1.60 
1.00 
.611 
2.42 
4.73 
2.24 
8.16 
.960 
.416 
.398 

a57 

November 

1.00 

December 

1.73 

Xaniia»Tr 

1.16 

Febnuiy 

.64 

March 

2.70 

Anril 

6.28 

i4y!:::::::::::::::::::::::::::::::::::::::::: 

2.58 

June 

8.63 

July 

1.12 

August 

.48 

Reptemher 

.44 

The  year .  ^ ................  ^ .  ^ .  w  x .  . 

36,300 

a899 

7,060 

1.67 

21.81 

a Sunday. 
NoTK.— Flgores  in  this  table  do  not  include  diversion  into  Champlain  canal. 

OKDAR  BIVBB  HZA&  IHDIAV  XAXE,  V.  Y. 

Location. — ^Al  steel  highway  bhdge  2  miles  west  of  Indian  Lake  village,  Ilamilton 
County,  8  miles  by  nver  above  Rock  Biver,  10  miles  by  river  below  Wakely  dam, 
and  about  12  miles  above  mouth  of  river. 

Drainage  area. — 85  square  miles  (measured  on  topographic  maps). 

Records  available. -^uly  15,  1911,  to  November  30,  1917,  when  station  was  dis- 
continued. 

Qaoe. — Chain  at  downstreaifl  side  of  bridge;  read  by  Chauncy  Hill. 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Channel  and  control. — Gravel  and  large  boulders;  fairly  permanent. 

Extremes  op  discharge. — ^Maximum  stage  recorded  during  year,  18.7  feet  about 
midnight  June  11  from  watermarks  observed  by  Mr.  F.  £.  Wood  (dischai^  not 
computed);  minimum  stage,  2.5  feet,  October  12,  13,  14,  and  September  27  (dis- 
charge 20  second -feet). 

1911-1917:  Maximum  stage  recorded  June  11,  1917;  maximum  discharge  re- 
corded, 3,700  second-feet, at  6  p. m.,  May  17,  1916  (gage  height,  12.15  feet);  mini- 
mum stage  recorded,  2.10  feet  at  4  p.  m.,  September  27,  1915  (discharge,  about  5 
second-feet). 

Ice. — Stage-dischaige  relation  affected  by  ice. 

Regulation.— Cedar  River  flow  is  controlled  by  a  lumberman's  dam  (Wakely  dam), 
which  is  used  to  make  flood  waves  during  the  spring  for  log  driving. 

Accuracy. — Stage-discharge  relation  fairly  permanent.  Rating  curve  well  defined, 
between  15  and  600  second-feet.  Gage  read  to  quarter-tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Rec- 
ords good  except  for  periods  6i  log-driving  operations  in  the  spring. 
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Monthly  diwdiarge  of  Cedar  River  near  Indian  Lake,  N.  Y,,/or  the  period  Oct.  1, 1916,  to 

Nov.  .10.  1917. 

[Drainage  area,  85  square  miles.] 


Mooth. 


1916. 

October 

Noireinber 

1017. 

g:::::;:::::::::::::: 

hmm, 

July 

Ani^Qst , 

SepUmber 

Octolwr 

November , 


Discharge  in  second-feet. 

Per 

lUtxiDiniii* 

Iflniinuin. 

Mean. 

square 
mile. 

IW 

21 

61.6 

a725 

1,010 

42 

341 

4.01 

2,900 

114 

960 

11.28 

2,650 

174 

665 

&06 

4,250 

184 

622 

7.32 

538 

33 

129 

1.51 

68 

27 

37 

.434 

74 

20 

39 

.457 

2,010 

27 

217 

2.55 

1040 

25 

214 

2.52 

Run-off 
(depth  in 
inches  on 
drainage 
area). 


a84 
4.47 


IZSO 
9.29 
8.17 
1.74 
.50 
.51 
X94 
Z81 


NoTK. — No  correction  for  storage. 

XHDIAV  LAKE  BX8XBV0X&  AT  XHDIAV  lAXE,  V.  T. 

Location. — At  masonry  storage  dam  at  outlet  of  Indian  Lake,  2  miles  south  of  Indian 
Lake  village,  Hamilton  County,  and  7}  miles  above  mouth  of  Indian  River. 

Drainage  arsa. — 131  square  miles,  including  about  9.3  square  miles  of  water  sur&ce 
of  Indian  Lake  at  the  elevation  of  crest  of  spillway  (measured  on  topographic 
maps. 

RxcoRDa  AVAiLABLB. — Records  of  stage  and  gate  openings  from  July,  1900,  to  Septem- 
ber 30, 1917. 

Gaors. — Elevation  of  water  sur&ce  in  reservoir  is  determined  by  chain  gage. on  the 
creflt  of  dam  near  gate  house.  Gage  installed  November  17, 1911,  to  replace  staff 
gage  previously  maintained  at  the  same  point;  datum  imchanged.  Widths  of 
sluice  gate  openings  determined  by  gage  scales  at  sides  of  gate  stems  inside  gate 
house.    Gages  read  by  Lester  SaVarie. 

EzTRBMBS  OF  8TAGB. — MaxJmum  elevation  of  water  surface  in  reservoir,  37.65  feet 
June  13;  minimum  elevation,  8.7  feet  March  25. 

1900-1917:  Maximum  elevation  recorded,  38.8  feet  March  28,  1913;  Minimum 
stage  recorded,  2.0  feet  March  9  to  18, 1907,  and  January  3  to  17, 1910. 

Rboulation. — At  ordinary  stages  the  discharge  is  completely  regulated  by  the  opera^ 
tion  of  the  sluice  gates.  Water  is  held  in  storage  until  needed  to  supplement  the 
flow  of  the  upper  Hudson  during  the  low  water  period.  This  storage  capacity  of 
about  4.7  billion  cubic  feet  provides  for  a  discharge  of  approximately  600  second- 
feet  for  a  period  of  90  days. 
For  record  of  discharge  see  ''  Indian  River  near  Indian  Lake,  N.  Y.''  (p.  126). 
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XHDIAV  BIVBB  WEAR  IVDIAV  XAXE,  V.  Y. 

LocATioM. — About  three-fourths  of  a  mile  below  dam  at  outlet  of  Indian  Lake, 
2  milee  south  of  Indian  Lake  village,  Hamilton  County,  1  mile  above  mouth  of 
Bi^  Brook,  and  6}  miles  above  mouth  of  Indian  River. 
Dratnaok  area. — ^132  square  miles  (measured  on  topographic  maps). 
Rkgords  available.— July  1, 1912,  to  June  30,  1914;  June  5, 1915,  to  September  30, 

1917;  also  miscellaneous  measurements  in  1911. 
Gaok. — Gurley  repeating-hydrograph  water-stage  recorder;  installed  August  30,  1916, 
in  a  standard  wooden  shelter  on  the  right  bank  three-fourths  mile  below  dam,  at 
aame  datum  as  staff  gage  previously  used.    The  staff  gage  ia  still  in  place  and 
used  for  checking  the  recorder.    Recorder  inspected  by  Lester  Savarie. 
DiscHARQB  MEASUREMENTS. — ^Mado  from  cable  or  by  wading  at  the  head  of  the  rapids 

about  150  feet  below  the  gage. 
ExTRKMKs  OF  DISCHARGE. — Maximum  stage,  from  water-stage  recorder,  6.38  feet  at 
10.3O  a.  m.,  June  19  (discharge  2,410  second-feet);  minimum  stage,  from  water- 
stage  recorder,  0.13  foot  from  10  a.  m.  to  2  p.  m.,  November  21  (discharge  about 
1.3  second-feet). 

1912-1917:  Maximum  stage  recorded,  7.8  feet  at  4  p.  m.  March  28,  1913  (dis- 
charge about  3,460  second-feet);  practically  no  flow  when  gates  at  Indian  Lake 
are  closed. 
Channbl  and  control. — The  gage  is  at  the  side  of  a  pool  about  500  feet  wide,  called 
the  "  lower  frog  pond. ' '    The  reef  of  coaree  gravel  at  the  outlet  of  this  pool  forms 
the  control  and  is  permanent. 
IcK. — Stage-discharge  relation  not  affected  by  ice. 
RsouLATioN. — Discharge  at  this  station  is  regulated  by  the  operation  of  gates  at 

the  dam.  (See  Indian  Lake  Reservoir  at  Indian  Lake,  N.  Y.) 
Accuracy. — Stage-dischaige  relation  permanent.  Rating  curve  well  defined  between 
15  and  1,500  second-feet.  Daily  discharge  ascertained  by  applying  mean  daily 
gage  height  to  rating  table  for  days  when  there  have  been  no  changes  in  the  sluice 
gate  openings  at  Indian  Lake  dam.  Mean  daily  gage  height  determined  by 
inspection  of  the  hydrograph  record.  Discharge  for  days  when  gate  openings 
are  changed  is  mean  of  24  hourly  discharge  values. 

The  following  discharge  measurement  was  made  by  O.  W.  Ilartwell: 
June  21, 1917:  Gage  height  4.76  feet;  dischaxge  1,400  second-feet. 
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SUKFACE  WATER  SUPPLY,  1917,  PART  I. 


Daily  diKharge,  in  iecond-feet,  of  Indian  River  near  Indian  Lake,  X,    F.,  far  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

220 
2«« 
623 
623 
623 

623 
603 
603 
603 
584 

584 

564 
545 
299 
170 

172 
168 
409 
392 

7 

5 
3 
2 
2 
2 

2 
2 
164 
375 
375 
372 

-«-■ 

Nov. 

Dec. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

July. 

An«. 

SepC 

1 

372 
372 
372 
326 
372 

33S 
211 
213 
217 
214 

214 
214 
214 
214 
214 

217 
217 
147 

4 
2 

53 
14H 
277 
369 
375 

225 
5 
3 
3 
11 

7 

4 
4 
3 

4 

4 

3 

3 

»    3 

4 

3 
2 
2 
2 
2 

2 

2 

69 

250 

2S0 

259 
259 
261 
256 
253 

253 
253 
250 
247 
244 
242 

242 

296 
489 
375 
142 

6 

4 

30 

237 

237 

234 
234 
232 
232 
230 

230 
227 
227 
224 
224 

222 
222 
220 
220 
220 

224 
222 
222 
220 
220 
261 

471 
471 
471 
471 
453 

453 
453 
453 
453 
436 

436 
436 
443 
545 
545 

528 
526 
526 
608 

506 

489 
489 
489 
489 
471 

471 
471 
453 

453 
453 
453 
436 
436 

436 
422 
406 
394 
379 

375 
371 
367 
363 
350 

356 
353 
334 
328 
322 

322 
318 
814 
310 
310 

200 
63 
15 
8 
3 
3 

4 
14 
15 

8 

7 

5 
4 
3 
8 
2 

2 
2 
3 
2 
2 

2 
2 

4 
6 
12 

9 
7 
147 
5 
3 

3 
3 
3 
3 

4 

4 

10 
10 

9 
23 

267 

206 

79 

108 
133 
352 
295 
222 
264 

281 
292 
298 
286 
1,320 

691 
819 
296 
316 
331 

468 
1,100 
1,510 
1,880 
1,800 

1.430 
1,320 
1,180 
1,230 
1,360 

1,230 
796 
997 
526 
360 

240 
212 
424 
212 
348 

418 
453 
418 
392 
963 

331 
»1 
281 
250 
237 

227 
224 
224 

217 
207 

196 
252 
480 
471 
463 

288 

129 
131 
133 
135 

137 
135 
133 
131 
182 
564 

545 
536 
536 
536 

506 

508 

716 

810 
810 
810 

788 
767 
767 
746 
746 

483 
415 
385 
385 
382 

448 

064 
064 
664 
664 

462 
341 
547 

'm 

623 
623 

573 

2 

3  

316 
313 

4 

397 

5 

364 

6 

253 

7   

9 

R 

65 

9 

2M 

10 

271 

H 

275 

12 

389 

13.., 

14 

453 
453 

15  

535 

16 

73S 

17 

7B 

18 

19 

7M 
7M 

20 

704 

21  

684 

22   

6M 

23 

684 

24  

684 

25 

684 

26 

OM 

27  

aM 

28 

6C 

29 

643 

30 

623 

31 

Monthly  discharge  of  Indian  River  near  Indian  Lake,  X,  F.,  for  the  year  ending  Sept.  SO, 

1917. 


[Drainage  area,  132  square  miles.] 


Month. 


Dbdur^B  in  seoond-fBet. 


MininmnL 


October 

November. . 
December... 

January 

February... 

March 

AprU 

May 

June...^ — 

July 

August 

September.. 


623 
375 
'  361 
480 
545 
463 
147 
852 
1,880 
564 
810 
725 


2 

2 

2 

4 

436 

8 

2 

4 

313 

131 

841 

9 


304 

uo 

820 
479 
814 
9.00 
6BL3 
766 
374 
506 
501 


The  year. 


1,880 


321 


Note.— Flj^uros  showing  monthly  dlschan^e  in  second-feet  per  square  mile  and  nm-off  depth  in  inciie! 
are  not  published  for  this  station  on  account  oi  the  efltet  of  storage  in  Indian  Lake  Beserrolrtfor  whieb 
no  correction  has  been  made. 
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BCHBOOH  BIVXR  AT  SIVXRBAVK,  H.  T. 

Location. — ^At  the  steel  highway  bridge  near  Riverbank  poet  office,  Warren  County, 
near  Tumblehead  Falls,  about  9  miles  below  Schroon  LAke  and  about  9  miles 
above  Warrensburg. 

Drainaob  abba. — 534  square  miles. 

Rbcoros  ayailablb. — September  2, 1907,  to  September  30,  1917. 

Gaob. — Chain,  on  upstream  side  of  bridge;  read  by  J.  II.  Roberts. 

DiscHABOB  MBA8UBBMBNT8. — ^Made  from  the  upstream  side  of  bridge. 

Channbl  and  control. — Gravel;  occasionally  shifting.  Logs  become  lodged  on  the 
control  at  times  nearly  every  year. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  6.5  feet  from  4 
p.  m.  April  4  to  4  p.  m.  April  6  (discharge  about  4,630  second-feet);  minimum 
stage  recorded,  1.31  feet  at  4  p.  m.  October  18  and  19  (dischaige,  122  second-feet). 
1907-1917:  Maximum  stage  recorded,  10.7  feet  at  5  p.  m.  March  28,  1913  (dis- 
chaige about  13,500  second-feet);  minimum  stage  recorded,  0.85  foot  at  5  p.  m. 
October  17, 1909  (dischaige,  28  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation. — Flow  affected  by  storage  in  Schroon  and  Brant  lakes. 

Accuracy. — Stage-discharge  relation  probably  permanent  during  year.  Affected 
by  ice  for  much  of  the  period  from  December  to  March  and  by  logs  on  the  control 
for  short  periods  in  April,  May,  and  June.  Rating  curve  fairly  well  defined 
between  150  and  4,000  second-feet.  Gage  read  to  hundredths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Rec- 
ords good  for  periods  when  stage-discharge  relation  was  not  affected  by  ice  or 
logs;  fairly  good  for  other  periods. 

Diaeharge  meanwements  of  Schroon  River  at  Riverbankf  N.   Y.y  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Madeby- 

Oase 
hei^t. 

Dis- 
charge. 

Date. 

Made  by— 

he^t. 

¥t€t. 

4.73 
3.73 
3.75 
5.91 
5.89 
1.72 

chaige. 

Jan.     8 
29 

E.  D.  Burchard 

A.  H.  Daviaon 

Fttt. 
a2.26 
a2.60 
«2.36 
02.30 
494 
4.91 

450 

273 

286 

2,400 

2,270 

Apr.  28 
May     9 

9 
June  15 

15 
Aug.    A 

E.  D.  Burchard 

do 

do 

do 

do 

C.C.  Covert 

2,230 
1,370 

Feb.  22 
Mar.  15 

£.  D.  Burchard 

A.  H.  Daviaon 

1,380 
3,680 

Apr.  12 
12 

E.  D.  Burdiard 

W.  A.  James 

3,670 
245 

a  Stage-discharge  relation  affected  by  ice. 
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SAGAHDAGA  RIVZB  VSAB  HOPS.  V.  T 

LooATiOK. — ^About  1}  miles  below  junction  of  east  and  west  branches,  3}  miles  above 
Hope  post  office,  Hamilton  County,  and  12  miles  above  Northville. 

Drain AOK  abba. — 494  square  miles  (measured  on  topographic  maps). 

Rbcori>s  available. — September  15, 1911,  to  September  30,  1917. 

Gage. — Staff  in  two  sections,  the  lower  inclined,  the  upper  vertical;  read  by  Melvin 
Willifl. 

DiscHAROB  MBASUREMBNTS. — Made  from  a  cable  about  100  feet  below  the  gage  or  by 
wading 

Chankbl.  and  control. — ^Rocky;  probably  permanent. 

ExTREMBS  or  DISCHARGE. — MaxJmum  stage  recorded  during  year,  8.35  feet  at  6.20 
p.  m.  June  11  (discharge  15,200  second-feet);  minimum  stage  recorded,  1.49  feet 
at  6  p.  m.  September  29  (discharge  69  second-feet). 

1911-1917:  Maximum  stage  recorded,  10.0  feet  at  5.30  p.  m.  March  27,  1913 
(discharge,  24,800  second-feet);  minimum  stage  recorded,  1.17  feet  at  7.55  a.  m. 
September  SO,  1913  (discharge  about  20  secoi^d-feet). 

IcB. — Stage-discharge  relation  affected  by  ice. 

Accuracy. — Stage-dischaige  relation  permanent;  affected  by  ice  during  much  of  the 
period  December  to  March,  inclusive.  Rating  curve  well  defined  between  60  and 
10,000  second-feet.  Grage  read  to  half-tenths  twice  daily.  Daily  discharge  ascer- 
tained by  applying  mean  daily  gage  height  to  rating  table.  Records  good  for 
periods  when  the  stage-discharge  relation  is  not  affected  by  ice;  fair  for  other 
periods. 

Discharge  nuasurements  of  Sacandaga  River  near  Hope^  N.  F.,  during  the  year  ending 

Sept,  SOy  1917. 


Date.               Made  by- 

1 

hdji^t. 

Dis- 
chaige- 

Date. 

Madeby- 

hS^t. 

Dls- 
charge 

Nov.    0 

A.  H.  Davison 

Feet. 
2.44 
2.43 

a  3. 26 

431 
951 
274 

Mar.  22 

June    7 

7 

8 

E.  D.  Burchard 

do 

do 

do 

Feet, 

a  4. 75 

3.37 

3.33 

3.81 

^"•1^ 

9 

do. 

1,230 
1,190 
1,740 

Jan.    15 
Feb.  20 

E.D.  Borcfaard 

A.  H.  Davison 

a  Stage-discharge  relation  affected  by  ice. 
101860«»— 20— wsp  451 ^9 
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SAOAVDAQA  BX7MR  AT  HADLXT,  V.  T. 

IjOcation. — About  half  a  mile  west  of  railroad  station  at  Hadley,  Saratoga  County, 

1  mile  above  mouth  of  river  and  4}  miles  below  site  of  proposed  storage  dam  at 

Oonklingville. 
Draoyaob  area. — ^1,060  square  miles  (measured  on  topographic  maps). 
Rkcori>s  AYAiLABLB.^January  1, 1911,  to  September  30, 1917.    September  13,  1907, 

to  December  31, 1910,  at  upper  bridge  station;  September  24,  1909,  to  August  31, 

1911,  at  lower  bridge  station. 
Gaqb. — Ourley  graph  water-stage  recorder  on  the  left  bank,  installed  January  6, 

1916,  replacing  a  Barrett  and  Lawrence  recorder.    Recorder  inspected  by  J.  F. 

Kelly. 
DiscHARGB  MEA8UREMBNT8. — Made  from  a  cable  about  30  feet  above  the  gage,  or  by 

wading. 
Chaxnsl  and  control. — ^Very  rough  but  permanent. 
ExTREifBS  OP  DISCHARGE. — Maxjmum  stage  recorded  during  >ear,  from  water  stage 

recorder,  8.53  feet  from  noon  until  10  p.  m.  April  4  (discharge,  12,800  second-feet); 

minimum  stage,  from  water  stage  recorder,  2.58  feet  at  midnight  September  27 

(discharge,  169  second-feet). 
Job. — Stage-discharge  relation  seriously  affected  by  ice. 
Accuracy. — Stage-dischai^e  relation  permanent;  affected  by  ice  during  a  large  part 

of  period  from  December  to  March.    Rating  curve  well  defined  between  150  and 

20,000  second-feet.    Operation  of  water  stage  recorder  satisfactory  throughout 

the  year.    Daily  discharge  ascertained  by  applying  to  the  rating  table  mean 

daily  gage  height  determined  by  inspecting  gage-height  graph .    Records  excellent 

for  periods  when  the  stage-discharge  relation  was  not  affected  by  ice;  fairly  good 

for  other  periods. 


Discharge  metuuremenU  of  Sacandaga  River  at  Hadley^ 

Sept.  SO,  1917. 


N.    1'.,  during  the  year  ending 


Date. 

Madaby- 

Oace 

Dls- 
charge. 

Date. 

Made  by- 

Oam 
ballot. 

Dls- 
charge. 

Jan.     9 

ao 

E.D.Bofchard 

A.H.Davlscn 

FetL 
a  5. 04 
«4.25 
a3.96 
a4.97 
6.93 
«.37 

Sec-fL 
1,500 
891 
543 
1,460 
7,480 
5,740 

Apr.  16 
May  10 
June  14 
14 
Aag.    6 

E.D.  Burehard 

do 

do 

do 

J.W.Moulton 

Feet. 
5.49 
5.90 
8.38 
8.33 
2.81 

See.'ft. 
3,640 
4,340 

Feb.  23 
Mar.  20 

E.  D.  Burehard 

A.  H.  Davison 

12,300 

12,100 

278 

.„.,, 

E.  D.  Burehard 

"" 

a  Stage-diaoharge  relatian  affected  by  loe. 
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Koono  mivxm  vsab  baqlx  BKXDes,  v.  t. 

Location.— Half  a  mile  bebw  Walloomaac  River  and  1)  miles  above  Owl  Kill  and 
Eagle  Bridge,  Rennelaer  County. 

Drain  AG  B  area. — 512  square  miles  (measured  on  topographic  maps). 

Rbcords  available.— August  13, 1910,  to  September  30, 1917.  September  25, 1903, 
to  December  31,  1908,  at  Buskirk,  4  miles  below  present  station. 

Gage. — Inclined  sta£f  on  left  bank  near  the  farm  house  of  James  Russell.  Prior  to 
August  17, 1914,  chain  gage,  400  feet  above  present  site;  gage  read  by  Mrs.  Vashti 
Russell,  Mrs.  Viola  Davis,  and  Mrs.  Volney  Russell. 

Discharge  measurements.— Blade  from  cable  half  mile  below  gage,  or  by  wading. 

Channel  and  control. — Gravel;  somewhat  shifting. 

Extremes  of  discharge.— Maximum  stage  recorded  during  year,  9.7  feet  at  7.30 
a.  m.,  February  27  (discharge  about  8,040  second-feet) ;  minimum  stage  recorded, 
2.68  feet  at  6  a.  m.,  September  24  (discharge  about  44  second-feet). 

1910-1917:  Maximum  stage  not  recorded,  as  gage  used  prior  to  August  17, 1914, 
could  not  be  reached  at  high  stages;  minimum  stage  recorded,  6.1  feet  at  5.  p.  m. 
September  14, 1913  (discharge  practically  zero). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Regulation. — Flow  affected  by  storage  on  Walloomsac  River  and  at  Hoosick  Falls 
•  about  2  miles  above  gage. 

AccTRACT. — Stage-discharge  relation  probably  permanent  during  year;  affected  by 
ice  during  much  of  period  December  to  March,  inclusive.  Rating  curve  well 
defined  between  75  and  7,000  second-feet.  Gage  read  to  quarter-tenths  twice 
daily.  Daily  dischai^  ascertained  by  applying  mean  daily  gage  height  to 
rating  table.  Records  good  except  for  periods  of  low  water,  when  semi-daily  gage 
heights  may  not  indicate  the  true  mean,  and  during  periods  when  the  stage- 
discharge  relation  Is  affected  by  ice;  fair  for  the  latter  periods. 

Diicharge  measuremenU  of  Hootic  River  near  Eagle  Bridge^  N,  Y. ,  during  the  year  eriding 

Sept,  30,  1917. 


Date. 

Midaby- 

iS^i. 

Dis- 
charge. 

Date. 

Madoby- 

h^t. 

Dl»- 
chaife. 

Oct     9 

E.D.Biirchvd 

do 

do 

do 

Feet. 
3.22 
3.U 
3.08 
2.99 
2.94 

a4.25 

144 
127 

98.6 
95.9 
378 

Jan.   81 
Feb.  24 
Mar.  21 
21 
June    6 

A.  H.  Davison 

Feet. 

a4.«l 

a4.19 

4.30 

4.33 

4.74 

'"■fin 

13 
13 
13 

do 

E.  D.  Burchard 

do 

290 
734 
760 

13 

do 

do 

1,000 

Jul   U 

do 

a  8tig»-dliol»rge  relation  afltoted  by  ice. 
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HUDSON  RIVER  BASIN.  135 

MOHAWK  RIVZB  AT  VX80HX&  TNLRY  DAM,  V.  T. 

Location. — At  Viflcher  Ferry  dam  of  Barge  Canal  (Lock  No.  7),  1  mile  above  Stony 
Creek  and  Vischer  Ferry,  7  miles  below  Schenectady,  Schenectady  County,  and 
11  mOee  above  mouth. 
Dbaikaob  area. — 3,400  square  miles  (measured  on  topographic  maps). 
Records  available.— June  24,  1913,  to  September  30, 1917. 

Gage. — Stevens  water-stage  recorder  (showing  head  on  crest  of  spillway)  in  the 
southerly  comer  of  the  basin  near  upper  end  of  Barge  Canal  lock,  installed  August 
18, 1916 ;  staff  gage  in  masonry  of  outer  lock  wall,  just  above  upper  gates,  read  March 
30  to  May  23,  1914,  and  March  30  to  August  17,  1916.  Datum  of  staff  gage  12.1 
feet  lower  than  that  of  recorder.  Gurley  water-stage  recorder  in  the  northerly 
(out-fltream)  comer  of  the  basin,  used  December  17,  1913,  to  March  29,  1914,  and 
May  24,  1914,  to  February  23, 1916.  Inclined  staff  gage  at  foot  of  an  old  bridge 
abutment  about  100  feet  above  Vischer  Ferry,  read  June  24  to  December  16, 1913, 
and  May  24  to  June  2,  1914.  Water-stage  recorder  inspected  by  engineers  from 
the  Albany  oflSce  of  the  United  States  Geological  Survey;  staff  gage  read  by  lock 
tenders. 
Discharge  measurements.— Made  by  wading  below  the  dam  at  low-water  during 
1913-14.  During  the  spring  of  1915  the  Crescent  dam  (next  downstream)  was 
closed,  making  further  measurements  impossible.  No  provision  for  measurements 
at  medium  and  high  stages. 
Control. — ^The  control  is  the  crest  of  the  spillway. 

Extremes  of  discharge. — ^Maximum  stage  during  year,  from  water-stage  recorder, 
4.07  feet  at  9  a.  m.  June  12  (discharge,  51,500  second-feet^ ;  minimum  stage,  from 
water-stage  recorder,  0.32  foot  at  9  a.  m.  September  20  (discharge  800  second-feet), 
191^-1917:  Maximum  stage  recorded,  7.6  feet  just  before  noon  March  28,  1914, 
determined  by  leveling  from  flood  marks  (discharge  not  determined).  This  stage 
lasted  but  a  few  minutes  and  was  caused  by  the  breaking  of  an  ice  jam  near  Sche- 
nectady. Minimum  stage  from  water-stage  recorder,  0.18  foot  from  4  a.  m.  to  5 
a.  m.  and  4  p.  m.  to  6.  p.  m.  October  31, 1914  (die>charge  about  290  second-feet). 
Diversions. — ^Water  was  diverted  into  Erie  canal  at  temporary  lock  in  north  end  of 
dam  prior  to  December,  1914.  Measurements  of  this  diversion  were  made  at 
bridge  48,  about  a  mile  downstream,  but  no  allowance  for  the  diversion  was  made 
in  computing  the  flow. 

Barge  Canal  Lock  No.  7,  at  the  south  end  of  dam  was  put  in  operation  May  15, 
1915.  The  following  tables  of  discharge  include  the  flow  over  ^e  spillway,  and 
through  lock  and  water  wheels. 
Regulation. — ^Flow  affected  by  operation  of  dams  upstream. 
AccuRACT. — Stage-discharge  relation  practically  permanent.  Probably  not  affected 
by  ice.  Rating  curve  fairly  well  defined  by  discharge  measurements  between 
350  and  2,500  second-feet;  above  2,500  second-feet,  based  on  theoretic  coefficients. 
Gage  in  lock  read  to  tenths  twice  daily  January  29  to  March  23;  operation  of  water- 
stage  recorder  satisfactory  for  the  remainder  of  year.  Daily  discharge  ascertained 
from  staff  gage  record  by  applying  mean  daily  gage  height  to  rating  table;  daily 
discharge  for  remainder  of  year  determined  by  use  of  discharge  integrator.  Records 
fair. 
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Daily  di»eharge,  in  teeond-feei,  of  Mokawk  Rirer  at  Vuther  Ferry  dam,  N.  T.,  for  Uu 

year  ending  Sept.  SO,  1917. 


D«y. 


Oct.  Not. 


1 1,750  1,460 

2 l.W)  1,190 

8 2,150  8A1 

4 1,320  «52 

5 1,200  1,760 


6 1,500 

7 2,090 

8 1,»0 

9 1,130 

10 1,440 

11 1,090 

12 «55 

13 977 

14 1,120 

15 1,570 


1«. 
17. 
IS.. 
19. 
20. 


919 
1,440 

907 

1,170 

,2,270 


21 1  4,780 

22 6,760 

8 3,7M) 

24 :  2,380 

25 ■  2,820 

26 1,790 

27 -  '^ 

28 

29 

ao 

31 


2,160 
2,020 
1,320 
1,000 
1,070 


2,420 
3,130 
3.700 
2,590 
3,040 

3.560 
2,400 
2,230 
3,570 
3,720 

3,720 
2,050 
3,390 
2,980 
3,310 

8,800 
3,300 
2,670 
8,060 
14,300 

9,740 
6,720 
5,520 
6,M0 
15,100 


Dee. 


Jan.  I  Feb.     Uv.     Apr. 


[18,200 
12,500 
9.»40 
7,330 
10,100 

11,700 
10,600 
S,070 
8,320 
10,300 

10.000 
7,800 
7,030 
5,390 
5,450 

7,080 
3,160 
2,690 
3,460 
3,540 

3,800 
4,270 
4,760 
5,480 
5,300 

4,040  I 

4,130 

4,560 

4.400 

4,220  I 

4,220, 


3,380 
3,380 
4,220 
5,120 
5,120 

5,930 
6,720 
7,520 
7,120 
6,820 

6,020 

6,120 
6,220 
S,MO 
5,700 

7.620  I 
7,020  I 
5,^40  I 
4.  wo' 
4,580 

4,040 
3,780 
3,780 
3,780 
3,700 

3,380 
3,140 
3,140 
2,580 
2,980 
4,220 


4,670 
5,120 
4,670 
3,780 
3,380 

3,380 
3,380 
3,380 
3,380 
2,580 


14,200 
10,100 
7,500 
6,020 
5,120 

4,220 
4,220 
4,220 
4,220 
4,670 


3,880  I  4,670 
2,580  1  4,220 
2,5M)  [11,800 
2,580  110.600 
2,580  '  9,020 


16,200 
i30,Q0O 
b2,4Q0 

125,400 
21,700 

18,200 
20.300 
17,000 
13,600 
10,500 

'8,090 
8,520 
8,620 
8,620 
7,4X) 

6,720 
5,660 


2,580  I  8,020 

2,580  I  7,520,     , 

2.220  8,020  I  5,930 

1.870  8,020 

1,870  ,  6,520 


'  6,610 
.10  »0 


870  !  5,570  17,100 
1,870  I  6,020  18,700 


1,870  I  9,900 
1,870  20,800 
1,870  39,200 

1,870  41,000 
2,220  47,400 
16,200  46,400 
30,800 
22,400 
16,500 


17; 700 
14,900 
11,600 

9,120 
8.320 
6.670 
5,350 
5.660 


Maj.    Jime.  ,  July. 


7,670 
11,000 
11,800 
10,400 
10,200 

16,400 
13,500 
12,300 
10.500 
9,570 

s.on 

8,370 
7,540 
6,810 
5,620 

5,040 
7.000 
5,480 
5,100 
5,270 

4,780 
4,990 
4,010 
4,660 
4,770 

4,800 
4,830 
5,130 
0,430 
15,900 
10,400 


6,870  . 

5,«20 
5,910 

4,360  I 

4,680  ' 
4.830 
11,800. 
13.300  I 
12,100 

13,600 
48,300 
36,600 
23,800 
17,400 

11,500 
10.400 
8,380 
5,010 
6,340 

9,740 
7,520 
5.240 
6,880 
71640 

6,110 
L880 
7^370 
7,200 
14,900 


Aug.    Sept 


11,400 
8,920 
7,140 
5,T80 
4,530 

3,510 
3,720 
3,560 
3,430 
4,590 

5,120  ! 
7,570 
6,350  I 
4,940 

6,790 

8,020  ' 
4,730  I 
4,320  , 
5,330  ' 
4,130 

4,150 
3,350 
3.280 
2.630 
2,430 

2,080 
2,790 
I  2,350 
2,180 
1,700 

2,iao 


I 


I 


2,960 
2,940 
1,420 
2,000 
2,5GD 

1,390 
1,430 
1.730 
l.«0 
3,380 

3,900 
1,850. 
2.020 
2,400 
2,830 

1.980 
2,000 
2.390 
1,660 
1,6» 

1,720 
1,640 
1.620 
2,590 
6,760 

4,230 
2,780 
2,230 
6,140 
2,520 
2,790 


3.480 

2,9fiD 

3.sie 

1,730 

3,52Q 

2,1» 
3.310 
2,040 
1,5» 
2,060 

2,0» 
3,1» 
2.S0 
2,» 

i.ao 

3,4fl> 

1,600 
1,710 
3,100 
1,300 

i.im 

1,S» 
1,5K) 
1,C0 
1,60) 

1,440 
1,M0 
1,560 
1,490 
l,8fiO 


Kon.— See  "Diveniofis"  in  fUtkm  deecriptloiL 

Monthly  discharge  of  Mohawk  River  at  Viteher  Ferry  damy  N.  Y^^for  the  year  ending 

Sept.  SOy  1917. 

[Draisege  area,  3,400  aquare  mites.] 


Month. 


October 

November 

December 

Janoary 

February 

March 

April 

May 

June 

July 

August 

September 

The  year 


Diacharge  in  8eooiKl4eet. 


5,760 
15,100 
18,200 

7,620 
16,200 
47,400 
32,400 
16,400 
48,300 
11,400 

6,760 

8,480 


48,300 


IflnfwitTtn- 


907 
881 
2,690 
2,580 
1,870 
4,220 
5,350 
4,660 
4,360 
1,700 
1,830 
1,360 


881 


Mean. 


1,870 
4,270 
6,830 
4,980 
3,960 
13,800 
13,300 
8,160 
11,300 
4,610 
2,500 
1,960 


6,490 


Per 
aquare 
mile. 


a550 
1.26 
2.01 
1.46 
.950 
4.06 
3.91 
2.40 
3.32 
1.86 
.735 
.576 


1.89 


Runoff 
(tetliio 
incbeson 
dnluflB 

area). 


0L6I 

ta 

IS 

L« 
LOO 

4.6B 
4.96 
17T 
3.70 
1.57 

.64 


».« 
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DBLAWABE  BIVBB  BASIN. 
SA8T  BBAVOH  OF  DZLAWAXS  RIVZB  AT  FISH  SDDT,  H.  T. 

LocATiOK.—At  ndlway  bridge  in  village  of  Fiah  Eddy,  Delaware  County,  about  4 
miles  below  mouth  of  Beaver  Kill  and  5)  miles  above  confluence  of  East  and  West 
Branches. 
Drainaob  abba. — 790  square  miles  (measured  on  post-route  map). 
Rkcori>8  AVAiiiABLB. — November  19,  1912,  to  September  30,  1917.    Records  were 
obtaiiied  at  Hancock,  about  4  miles  below,  from  October  14, 1902,  to  December  31, 
1912. 
Gaob. — Staff,  in  two  sections,  on  downstream  end  of  left  pier  of  railroad  bridge;  read 

by  J.  P.  Lyons. 
DiscHABGB  MBASUBBMBNTS. — ^Mado  by  wading  or  from  the  highway  bridge  about  200 

feet  above  the  gage. 
Chaknbij  and  contbol. — Coarse  gravel;  occasionally  shifting. 
Extremes  of  dischabob. — MaTimum  stage  recorded  during  year,  12.3  feet  at  8  a.  m. 
March  28  (discharge  about  18,100  second-feet);  minimum  stage  recorded,  2.0  feet 
October  5  to  12  (discharge,  228  second-feet);  minimum  discharge,  95  second-feet, 
February  24  and  25  (stage-discharge  relation  affected  by  ice). 

1912-1917:  MaTJmum  stage,  17.4  feet  during  the  afternoon  of  March  27,  1913, 
determined  by  leveling  from  flood  marks  (discharge  about  33,500  second-feet); 
minimum  stage  recorded,  1.64  feet  at  5  p.  m.  October  12,  14,  15,  1914  (discharge 
97  second-feet). 
Ice. — Stage-discharge  relation  seriously  affected  by  ice. 

AociTRACT. — Stage-discharge  relation  apparently  permanent;  affected  by  ice  during 
much  of  the  period  from  December  to  March,  inclusive.  Rating  curve  well 
defined  between  200  and  20,000  second-feet,  (jage  read  to  himdredths  twice 
daily  October  1  to  December  31  and  July  1  to  September  30;  to  tenths  once  daily, 
January  1  to  June  30.  Daily  discharge  ascertained  by  applying  mean  daily  gage 
height  to  rating  table.  Records  good  except  for  periods  when  the  stage-discharge 
relation  was  affected  by  ice,  for  which  they  are  fair. 
C^OPBBATioN. — Gage-height  record  January  1  to  June  30  furnished  by  United  States 
Weather  Bureau. 

Diaeharge  meaturemenU  of  East  Branch  of  Delaware  River  at  Fish  Eddy,  N.   F.,  during 
the  year  ending  Sept.  SO,  1917. 

[Made  by  E.  D.  Burchard.] 


Dato. 

Oage 
height. 

Dto. 
charge. 

Dec.  37 

Fed. 
0  4.01 

•  0.06 
a5.»7 

•  5.33 
11.48 
10.63 

aee.-ft. 

Iaii.24 

Feb.l5 

833 

Mar.  10 

860 

Mar.®:::: :....:::::::::::.:::.::::::::::::::::::::::::::::::;::::: 

15,  goo 

13,400 

28 -     - 

a  Stage-dischargo  relation  affected  by  ice. 
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DZLAWABX  RIVZB  AT  PORT  JXRVXS,  V.  T. 

r  Vt  toll  bridge  at  Port  Jervia,  Orange  County,  1  mile  above  Nevereink 

d  6  miles  below  Mongaup  River. 
HBA. — ^3,250  square  miles. 

AiLABLB.— October  12, 1904,  to  September  30, 1917. 
f  in  two  sections;  the  upper  section  vertical  and  attached  to  downstream 
ft  abutment;  the  lower  section  inclined,  about  30  feet  downstream;  read  by 
•11a  Fuller.    Prior  to  June  20,  1914,  a  chain  gage  on  the  bridge  was  used. 
MBASURBMENTS. — Made  from  the  bridge  or  by  wading. 
vND  CONTROL. — Gravcl;  occasionally  shifting. 

^  OF  DISCHARGE. — MaTimum  stage  recorded  during  year,  11.3  feet  at  8  a.  m. 
'  28  (dischaige,  63,400  second-feet);  minimum  stage  recorded,  1.6  feet, 
mber  27-30  (dischaige  780  second-feet). 

4-1917:  Maximum  stage  recorded,  16.0  feet  at  8  a.  m.  March  28,  1914  (dis- 
-e,  92,700  second-feet);  minimum  stage  recorded,  0.60  foot  at  8  a.  m.  Septem- 
12  and  23, 1908  (disclutfge,  175  second-feet), 
age-discharge  relation  somewhat  affected  by  ice. 

:y. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  during 

e  part  of  January  and  February.    Rating  curve  well  defined  between  1,000 

-  30,000  second-feet.    Gage  read  to  hundredths  twice  daily  from  October  1 

December  31  and  to  tenths  once  daily,  January  1  to  September  30.     Daily  dis- 

uge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.    Records 

od  for  periods  when  the  stage-dischaige  relation  was  not  affected  by  ice  and 

ixly  good  for  other  periods. 

i:RATiON. — Gage-height  record  January  1  to  September  30  furnished  by  United 
tales  Weather  Bureau. 

arge  nuasturemenU  of  Delaware  River  at  Port  Jervis,  N.  F.,  during  the  year  ending 

Se-pL  SO,  1917. 


[Made  by  E.  D.  Burchard.] 

Date. 

Case 
height. 

Dia- 
charge. 

b.16 

Feet. 
05.28 
a  6. 13 
7.92 

Sec.-ft. 
1,490 

4r.ll...                                  

3,840 

20 

26,600 

o  Stage'Hlischarge  relation  affected  by  ice. 


Digitized  by 


Google 


T-r. 


a.  ■•        c«    '  i*'     t.  Oil     -  "a     iff^ 


*^     _  jf. 


*■!        «    '^ 


JM 

-4i» 

- 

w 

,    -O 

..JM 

-  mt 

'!^4a« 

.M 

^  fli 

^ 

_      •! 

-_ 

M 

*     i» 

-  'MB 

ii_  •• 

•Li 

V 

-"31 

1   «l 

- 

Ml 

L.    4P 

•  JH 

cj» 

:  ^B 

;  4B 

--» 

■— 

_  «■» 

- 

ttt 

^m^ 

*  -ii." 

jjL  -m 

.fiM 

'^  4B 

--a 

,JV« 

■    .^H 

* 

JM 

\  Ob 

'  ^ 

\4 

-.SB 

%  ^ 

ija 

_•* 

_   •• 

- 

«« 

•  JBi 

~  flB 

=-"» 

'  -ail 

..  IB 

L-^ 

.» 

_  T» 

•• 

-  -^1 

'  JB9 

Si..^ 

•  ■■ 

1*7! 

^ 

'1«U 

_  *•» 

J 

■1 

"  »• 

Sm 

Jt*- 

~  1^ 

^ 

IM 

l« 

-  ^t 

J 

"* 

•   -• 

-  "Zil 

:.«i 

-"a 

--II 

«l 

,  -» 

r: 

M 

-  ^ 

-,-a 

L.   » 

:  ai 

.9 

-2!I 

t«» 

_*• 

J?. 

=^*» 

•    'J  ■ 

•^  -IB 

I— -Si 

-  TM 

_  41 

^ 

-^* 

-  ••• 

_ 

■• 

..Sb 

-.  <•• 

•  «*• 

^  *■■ 

:.CJi 

iB 

_ 

-  -••• 

*•• 

e=' 

.    ^1 

»    *M. 

^  ••« 

■1  — 

^ 

■« 

-J» 

-* 

^«ii 

^-fiB 

L  IIU 

't.jsm 

iji 

■i 

«« 

-  4»» 

I 

«» 

'  ■* 

:.^« 

•«i 

'  9t 

_« 

a 

J» 

-  Jli 

.~ 

"*• 

-  -Sd 

.  jfl 

^JH 

..  4M 

"^ 

w 

m\ 

_  ••* 

*• 

~ 

-  1*1 

*  »• 

L  ■!■ 

-3 

«« 

^M 

.^* 

'  - 

:• 

'  '^i- 

^«« 

-  Jill 

:  i«i 

«« 

JM 

,  J» 

** 

-■i 

.  ^i 

-  ■■ 

*  Mm 

*    im 

^UJ 

«l 

«M 

-4» 

^ 

:iiH 

'.  OB 

1.M 

1.B 

;.«i 

'--a 

m 

Y«t 

_  -«• 

~ 

a> 

z- 

i.  'Vi 

*.  iin 

:  j-i 

« 

TC 

«•! 

.iiW 

z^ 

-ut 

^411 

.HI 

g   JB 

;   Ml 

1  Bi 

Ti 

^1 

■  * 

«tt 

:  •!.• 

.    t*i 

lL-» 

*  -^ 

IJH 

Ti 

!•• 



JIl 

Ml 

;.«« 

~  .^B 

.    ^p 

iJN 

ICT 

-* 

feM 

.a. 

jB 

1  34 

iEn 

".t-  i  -n  ijT     -. 


X.--*-  It  J-^r^  J«— ML  X    T.  Bra 


tSfC*. 


i:3ti_  

jt»^  ._ 

>ii» 

:-ur        


-  9 
2.  -4" 

4.  4-. 


':^^ 

■  JW 

•.:■ 

«  ■■ 

_  BB 

4. 'as 

:.« 

L# 

^  Vi 

:.s 

IS 

ion 

.fi» 

X.M 

s.a 

i.« 

IS 

XST 

4^  ^B 

:.• 

jL'm 

xm 

IC 

\_  "^g 

Ltf- 

LTJ 

JL9 

.-» 

Digitized  by 


Google 


DELAWABB  BTVEB  BASIN. 


141 


Gaoe.— Staff  in  three  sections  installed  November  14,  1914,  on  left  bank  (New  Jersey 
side)  at  upstream  side  of  bridge;  lower  section  inclined,  middle  and  upper  sec- 
tions vertical.  Prior  to  November  14, 1914,  chain  gage  attached  to  upstream  side 
of  bridge.  Gage  read  by  J.  H.  Deemer  to  July  1,  1917,  and  after  that  date  by 
Herbert  J.  Bemhols. 

DiscHABGB  MBA8UBBMXMT8. — Made  from  bridge. 

Chaxnbl  and  control. — Large  bowlders;  practically  permanent. 

ExTRBMss  OF  DISCHARGE. — Maximum  stage  recorded  during  year,  18.1  feet  at  4  p.  m. 
March  28  (dischaige,  88,400  second-feet);  minimum  stage  recorded,  2.3  feet, 
September  30  (dischaige,  1,990  second-feet). 

1906-1916:  Maximum  stage  ^  recorded,  25  feet  March  28,  1913  (dischaige, 
144,000  second-feet);  minimum  stage  recorded,  1.78  feet  November  6,  1914  (dis- 
charge 1,170  second-feet). 

Ice. — Discharge  relation  affected  by  ice,  during  severe  winters  only. 

DrvBRsioNs. — ^The  Delaware  division  of  the  Pennsylvania  canal  diverts  about  250 
second-feet  from  Lehigh  River  near  its  mouth  hx>m  about  the  last  of  March  to  the 
middle  of  December  each  year. 

Acx:t7ract. — Stage  dischaige  relation  practically  permanent;  not  seriously  affected 
by  ice  during  the  year.  Rating  curve  well  defined.  Crage  read  to  quarter-tenthB 
twice  a  day.  Daily  dischaige  obtained  by  applying  mean  daily  gage  heights  to 
rating  table.  Records  good. 
The  following  dischaige  measurement  was  made  by  H.  J.  Jackson: 
September  14, 1917:  Gage  height,  2.80  feet;  discharge,  2,890  second-feet.  (3anal  was 
measured  also  and  dischaige  found  to  be  230  second-feet. 

Daily  discharge  J  in  second  feet,  of  Delaware  River  at  Riegelsvilley  JV.  /.,/or  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.     Nov.     Doc.  I  Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept. 


1.. 
2.. 
3.. 
4.. 
5.. 

«.. 
7.. 
«.. 
9.. 
10.. 

11.. 
12... 
13.. 
U.. 
15.. 

18.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25,. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2,940 
3,160 
3,390 
3,160 
2,940 

2,730 
2,530 
2,530 
2,630 
2,250 

2,160 
2,160 
2,080 
2,080 
2,160 

2.080 
2,160 
2,250 
2,440 
5,010 

9,840 
7,490 
8,480 
6,850 
6,610 

5,010 
4,420 
4,140 
3,880 
3,630 
3,630 


3,280 
3,390 
3,390 
3,160 
3,280 

3,280 
3,160 
8,160 
3,390 
3,160 

3,060 
2,940 
3,390 
3,390 
3,160 

2,940 
3,060 
3,160 
2,840 
2,840 

2,840 
2,730 
2,730 
3,630 
5,310 

6,850 
6,540 
5,010 
4,710 
6,230 


10,900 
16,300 
11,600 
10,200 
8,820 

8,150 
7,490 
6,850 
6,230 
6,850 

6,850 
6,850 
6,850 
5,610 
5,310 

4,140 
3,630 
8,390 
3,880 
3,630 

4,140 
5,310 
8,820 
10,900 
12,400 

10,900 
9,840 
9,160 
9,500 
8,150 
6,850 


6,850 
6,850 
6,850 
7,490 
8,820 

16,700 
15,800 
17,100 
14,600 
13,100 

12,000 
7,490 
6,850 
14,600 
22,100 

23,600 
20,700 
15,400 
13,900 
11,200 

10,200 
12,700 
12,700 
9,840 
9,500 

7,490 
6,540 
7,170 
6,850 
9,500 
10,900 


8,820 
8,820 
5,610 
5,310 
6,540 

4,420 
5,310 
5,310 
5,610 
3,880 

4,420 
8,880 
3,880 
4,140 
4,140 

4,710 
3,880 
3,880 
4,420 
4,420 

4,420 
4,710 
8,880 
10,200 
8,480 

6,230 
6,230 
8,150 


9,500 
10,600 
11,600 
9,500 
8,150 

6,230 
6,230 
7,170 
8,820 
9,500 

11,600 
19,700 
16,300 
16,300 
18,000 

15,800 
15,400 
17,100 
13,900 
12,000 

11,200 
10,900 
11,600 
15,400 
45,700 

56,000 
58,100 
86,100 
78,600 
51,800 
39,300 


29,300 
35,100 
47,700 
42,500 
31,000 

31,600 
30,400 
29,300 
23,500 
21,600 

18,800 
16,700 
15,800 
15,400 
14,200 

13,100 
12,000 
10,900 
10,500 
11,200 

11,200 
13,100 
12,700 
11,200 
10,500 

9,500 
8,820 
8,480 
8,150 
7,820 


7,170 
7,490 
8,480 
7,820 
8,480 

10,900 
13,900 
13,500 
13,100 
13,900 

13,100 
12,000 
10,500 
9,840 
9,500 

8,480 
7,820 
7,820 
7,490 
6,850 

6,540 
6,230 
5,610 
5,920 
5,610 

5,610 
5,310 
5,310 
7,490 
11,200 
12,700 


10:900 
10,500 
13,100 
12,000 
11,300 

10,500 
11,600 
14,200 
18,400 
16,300 

17,100 

28,800 
47,000 
30.400 
27,700 

28,800 
23,000 
19,300 
15,800 
14,200 

15,000 
13,900 
12,000 
10,900 
12,700 

11,600 
10,900 
18,800 
19,300 
15,400 


15,000 
12,400 
11,200 
11,600 
9,840 

8,150 
7,490 
6,850 
6,850 
8,480 

9,840 
13,100 
15,000 
12,700 
13,500 

12,000 
10,500 
11,600 
8,820 
7,820 

7,170 
6,850 
7,490 
7,170 
6,850 

6,850 
0,230 
6,920 
5,610 
5,010 
4,710 


4,420 
5,010 
5,610 
3,880 
3,390 

3,390 
3,390 
3,880 
9,840 
11,200 

9,500 
8,480 
8,150 
7,170 
5,920 

7,170 
7,820 
6,230 
5,610 
5,310 

4,710 
4,710 
4,140 
5,920 
5,610 

9,840 
7,820 
5,920 
5,010 
5,010 
5,610 


8,150 
6,850 
6,230 
5,310 
4,710 

4,140 
3,880 
4,140 
7,170 


3,630 
3,390 
3,280 
3,160 
2,940 

2,730 
2,530 
2,630 
2,340 
2,440 

2,340 
2,340 
1,990 
2,08Q 
1,990 

1,990 
2,080 
1,990 
2,060 
1,990 


at  has  been  esthnated  that  the  flood  of  October  10-11, 1908,  i^acbed  a  Stage  of  41.6  feet  with  a  ooTTM^^ 
lug  discharge  of  275^000  seoond-feet. 
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SURFACE  WATER  SUPPLY,  1917,  PART  I. 


Monthly  discharge  of  Delaware  River  at  RieffeUviUe,  N.  J.,  for  the  year  ending  Sept.  SO, 

1917, 

[Drainage  area,  6,430  square  miles.) 


Month. 


October 

November 

December 

January 

Febnuiy 

March 

April 

}fey 

June 

July 

August 

September 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


0,840 
6,850 
16,300 
23,500 
10,200 
86,100 
47,706 
13,900 
47,000 
15,000 
11,200 
8,150 


86,100 


2,080 
2,730 
3,300 
6,540 
3,880 
6,230 
7,820 
5,310 
10,500 
4,710 
3,390 
1,000 


1,000 


3,740 
3,670 
7,730 

11,800 
5,400 

22,800 

18,700 
8,890 

17,400 
0,120 
6,120 
3,480 


0,940 


Run-off 
1  (depth  in 

_-^      drainage 


0.617 

.607 

1.22 

1.84 

.854 

3.58 

2.05 

1.42 

2.74 

1.45 

.088 

.577 


an 

.68 
1.4] 
2.12 

.80 
4.13 
3.29 
1.64 
3.06 
1.67 
1.14 

.64 


1.57 


21.S8 


Note.— To  allow  for  water  diverted  by  the  canal,  230  seccnd-feet  was  added  to  the  daily  discharge,  Ort.  1 
to  Dec.  20  and  Mar.  17  to  Sept.  30,  before  computing  discharge  per  square  mile;  first  three  columns  of  table 
therefore  Indicate  actual  quantity  of  water  flowing  In  the  river;  the  two  remaining  columns  reprcsmt  the 
total  run-off  from  drainage  area  above  Riegelsville,  including  the  discharge  of  the  canal. 

BXAVBB  KZXX  AT  000K8  FAXX8,  H.  Y. 

Location. — At  covered  highway  bridge  in  Cooks  Falls,  Delaware  County. 

Drainage  area. — 236  square  miles  (measured  on  poet-route  and  topographic  maps). 

Records  available. — July  25,  1913,  to  September  30,  1917. 

Gage.— Vertical  staff,  in  two  sections,  bolted  to  rock  on  left  bank  under  the  bridge; 
read  by  J.  L.  Rosa  and  Ralph  Rosa. 

Discharge  measurements. — ^Made  from  the  bridge  or  by  wading  a  short  distance 
.  downstream. 

Channel  and  control. — Coarse  gravel,  boulders,  and  solid  ledge;  practically  per- 
manent. 

Extremes  of  discharge. — 1913-1917:  Maximum  stage,  determined  from  water 
marks  on  gage,  11.0  feet,  some  time  during  the  idght  of  March  27-28,  1917  (dis- 
charge about  7,870  second-feet);  minimum  stage  recorded,  0.70  foot  from  7  a.  m. 
October  12  to  7  a.  m.  October  13,  1916  (discharge,  26  second-feet). 

Ice. — Stage-discharge  relation  somewhat  affected  by  ice. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  during 
portions  of  the  period  December  to  March,  inclusive.  Rating  curve  well  defined 
between  50  and  4,500  second-feet.  Gage  read  to  half -tenths  twice  daily.  Daily 
discharge  ascertained  by  applying  mean  daily  gage  height  to  rating  table.  Rec- 
ords good  for  periods  when  the  stage-discharge  relation  was  not  affected  by  ice, 
fair  for  other  periods. 

Discharge  measwremmts  of  Beaver  Kill  at  Cooks  Falls,  N.   F.,  during  the  year  ending 

Sept.  SO,  1917. 


[Made  by  E.  D.  Burohard.] 

Date. 

h^t. 

Dte- 
charge. 

1 

Date. 

h^t. 

DI9- 

Jan.  24 

Feet, 

«XQ8 

«4.04 

See.'fL 
257 
147 

Mar.  10 

Feet. 
&00 

Ste.-fL 
3IT 

Feb.  15 

29 

2,570 

a  Stage-disoharge  relation  affected  by  ice. 
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y  dMhorge,  in  ueond-Jeei,  of  Btaver  Kill  at  Cooks  FaiU,  N.  Y.,  for  the  year  ending 

Sept.  SO,  1917. 


l>ay. 


Oct. 


Not. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jona. 


July. 


Aug. 


Sept. 


130 
92 

78 
65 
JW 

48 
46 
38 
36 
31 

38 
36 
31 
154 
130 

100 
118 
70 
78 
806 

706 
530 
325 
256 
230 

175 
175 
138 
114 
08 


154 
194 
03 
75 
164 

906 

175 
164 
150 
M4 

308 

175 
154 
154 
150 

134 
134 
114 
144 
134 

134 

154 

1,020 

3.480 

1,020 

755 

615 

570 

1,020 

1,400 


1,140 

1,020 

805 

755 

706 


455 
455 
455 

387 
371 
355 
840 
206 

280 
340 
200 
180 
170 

175 
530 
805 
530 
371 

387 
420 
387 
355 
325 
206 


296 
256 


206 
387 


360 
190 
160 
150 
140 


755 

130 

670 

130 

455 

150 

387 

340 

387 

360 

282 

220 

256 

170 

220 

160 

1,520 

150 

1,140 

140 

755 

110 

530 

90 

455 

80 

400 

75 

360 

90 

330 

75 

360 

90 

300 

110 

260 

220 

320 

260 

300 

320 

260 

900 

340 

1,300 

260 

280 

220 

750 
440 
240 
280 
400 

300 
300 
400 
340 
300 

300 
650 
700 
650 
550 

480 
420 
400 
380 
355 

455 

420 

570 

2,400 

2,160 

3,140 
4,150 
4,650 
2,5fi0 
1,940 
2,020 


3,050 
4,550 
3,310 
2,730 
2,240 

2,020 
1,800 
1,330 
1,140 
910 

855 
965 
1,020 
910 
805 

705 

705 

855 

1,200 

1,590 

1,460 

1,330 

1,030 

855 

705 

615 
615 
570 
530 
615 


705 
705 
615 
805 
910 

855 
805 
805 
805 
705 

615 
570 
530 
490 
455 

455 
455 
371 
340 
325 

310 
310 
296 
282 
2G9 

244 

296 
325 

705 
530 
490 


45o 
430 
430 
355 
855 

1,590 

1,020 

805 

855 

755 

1,460 
3,230 
1,660 
1,400 
1,020 

1,520 

1,200 

965 

7.55 
615 


420 
530 
420 
355 

387 
1,940 
1,400 

855 
1,140 


756 
1,300 
910 
615 
530 

455 
387 
355 
660 
2,720 

3,310 

2,960 

1,870 

805 

615 

530 
630 
530 
530 
455 

420 
340 
855 
660 
490 

420 
282 
256 
340 
310 
256 


233 
232 
256 
244 
233 

232 
220 
232 
660 
455 


806 
530 
456 
456 
371 

296 
256 
256 
256 
269 


387 

256 

244 

232 

208 

308 

186 

186 

175 

175 

910 

164 

1.140 

164 

530 

144 

355 

134 

310 

134 

283 

114 

387 

114 

2,320 

124 

low 

114 

755 

124 

455 

114 

282 

114 

1,520 

164 

2,880 

144 

910 

186 

1,080 

NoTB.— Dlacliarge  Dec  16-20  and  Jan.  19  to  Mar.  19.  both  Inclusive,  estimated  because  of  ice,  from  dis- 
barge  measarements,  weather  records,  study  of  gage  height  graph,  and  comparison  with  similar  studies 
rem  near-by  stations. 


Monthly  discharge  of  Beaver  KUl  at  Cooks  Falls,  N.  Y.,  for  the  year  ending  Sept.  SO,  1917. 

[Drainage  area,  236  square  miles.) 


Discharge  in  second-feet. 

Run-ofT 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October 

805 
2,480 
1,140 
1,520 
1,300 
4,650 
4550 

910 
3,220 
3,310 
2,880 

805 

26 
75 
170 
220 
75 
340 
530 
244 
355 
256 
175 
114 

164 

407 

464 

421 

228 

1,070 

1,400 

'528 

982 

818 

626 

235 

0.695 
L72 
1.97 
1.78 

.966 
4.53 
5.93 
3.24 
4.16 
3.47 
X65 

.996 

a80 

Novembw 

1.92 

T^wwnber ... 

2.27 

January 

2.05 

FAhniflry.. 

1.01 

mSS!i:;:;::::::::::::::::::::::::::::::::::: 

5.22 

April 

6.62 

1^;;::;::::::::;:::::::::::::::::;:::::::::: 

2.58 

Jane. 

July 

4.64 

4.00 

Angost 

3.06 

September 

Lll 

The  year . , . . 

4,650 

36 

613 

X60 

35.28 
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9ibf  di»Aarge^  in  seocmd-feet,  of  We»t  Branth  of  Delaware  River  at  Hale  Eddy,  N,  Y., 
for  the  year  ending  Sept.  SO,  1917. 


D*y. 


Oct,      Nor. 


Dw. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


JtUM. 


July. 


Aug. 


8«pt. 


720 
480 
410 


806 
!       233 
I       315 
215 
186 

300 
17» 
170 
SOS 


260 
215 
215 
232 
286 

1,610 

1,330 

855 

730 

006 

580 

505 
456 
410 
365 

345 


365 

480 
388 
855 
366 

505 
432 
888 
345 
455 

506 

433 
410 
410 
555 

455 

432 


455 

432 

335 

285 

1,510 

1,830 

785 
720 
855 

1,030 
3,620 


3,630 

480 

3,060 

480 

1,780 

550 

1,0U0 

600 

1,600 

600 

1,330 

3,200 

1,160 

3,400 

1,000 

1,700 

935 

1,500 

1,330 

1,400 

935 
700 
600 
500 
460 

380 
340 
320 
300 
300 

360 

440 

1,200 

1,200 

1,300 

1,000 
900 
900 
650 
440 


950 

650 

1,100 

2,400 

3,800 

2,800 
2,400 
2,000 
1,700 
1,600 

1,300 

1,100 

900 

700 

600 

600 
280 
100 
300 
380 
420 


440 
380 
320 
100 
110 

140 
200 
220 
300 
260 

170 
160 
110 
200 
95 

120 
70 
75 
95 
90 


160 
1,100 
3,600 


1,900 

1,100 

700 

550 

480 

360 
460 
430 
700 
850 

850 
2,200 
4,200 
2,600 
2,000 

1,600 
1,900 
2,000 
1,700 
1,800 

1,900 
2,000 
3,400 
7,500 
6,010 

6,180 
8,000 
10,500 
5,680 
4,000 
3,030 


280 
340 
520 
680 
140 

080 
740 
020 
520 
870 

600 
080 
600 
510 
330 

160 
160 
000 
925 
240 

160 
420 
240 
160 
000 

855 
855 

720 
720 
720 


785 
720 
720 
720 
1,000 

1,870 
1,870 
1,960 
2,420 
1,960 

1,870 
1,690 
1,510 
1,330 
1,160 

925 
1,000 
785 
720 
720 

606 
605 
605 
555 
505 


505 

660 

1,690 

1,870 

1,420 


1,330 
1,780 
1,690 
1,510 
1,160 

1,330 
4,580 
5,200 
4,000 
3,030 

4,000 
0,180 
4,140 
3,250 
3,250 

2,620 
2,320 
1,870 
2,230 
1,600 

2,420 
1,690 
1,420 
1,600 
1,330 

1,160 


3,030 
3,030 
2,520 


1,870 
2,620 
2,050 
1,510 
1,420 

1,240 

1,000 

855 

720 

866 

1,000 
1,870 
1,160 
1,160 
785 

720 
720 
660 
855 
855 

855 
855 
605 
580 
1,160 

785 
605 
530 
480 
720 
555 


410 
410 
365 
388 
285 

285 
285 
232 
432 
720 


365 
306 
285 


480 
410 
325 


285 

268 

530 

1,330 

660 
505 
410 
345 
720 
925 


720 
606 
530 
432 
355 

325 
325 
325 
530 
365 

285 
250 
285 
250 
215 

250 
200 
200 
185 
155 

185 
185 
185 
170 
142 

142 
155 
142 
130 
105 


^OTK.— Discharge,  Dee.  12  to  Mar.  24.  estimated,  because  of  ice,  from  discharge  measurements,  weather 
wros,  study  of  gage-height  graph,  and  comparison  with  similar  studies  for  near-by  stations. 

(oruhly  discharge  of  West  Branch  of  Delaware  River  at  Hale  Eddy,  N.  Y.,  for  (he  year 

ending  Sept.  SO,  1917. 

[Drainage  area,  611  square  miles.] 


Month. 


tWber 

^ovonber 

•ecember 

uiQary 

one. 

niy :: 

^ogust 

cptember 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,610 
2,620 
2,620 
3,800 
3,600 
10,500 
7,240 
2,420 
6,180 
2,620 
1,330 
720 


10,500 


Minimum. 


170 
285 
300 
100 
65 
360 
720 
505 
1,160 
555 
232 
105 


65 


Mean. 


436 

629 

939 

1,210 

318 

3,790 

3,120 

1,140 

2,700 

1,020 

449 

278 


Per 
square 
mile. 


0.714 
1.03 
1.54 
1.98 
.520 
4.57 
3.47 
1.87 
4.42 
1.67 
.735 
.455 


1,180  I 


1.93 


Run-off 

Septhin 
chesoo 
drainage 
area). 


a83 

1.15 

1.78 

3.38 

.54 

5.37 

3.87 

3.16 

4.93 

1.93 

.85 

.51 


36.09 


101860^— 20— W8P  451- 


-10 
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SURFACE  WATER  SUPPLY,  1917,  PART  I. 


SUSQUEHANNA  BIVEB  BASIN. 
BTTBQTJXHAHVA  RIVX&  AT  OOVKZJV,  V.  T. 

Location. — At  steel  highway  bridge  just  below  Gonklin,  Broome  County,  5  mO 
below  Big  Snake  Creek  and  8  miles  above  Chenango  River. 

Drainage  area.— 2,350  square  miles. 

Records  availablb. — November  13,  1912,  to  September  30,  1917.  ReoordB  we: 
obtained  at  Binghamton,  8  miles  below,  from  July  31, 1901,  to  December  31, 191 

Gaob. — Stevens  water-stage  recorder  on  left  bank,  just  below  the  bridge,  instaUc 
October  4,  1914.  Prior  to  that  date,  staff  in  two  sections,  the  lower  sectk 
inclined;  the  upper  vertical,  attached  to  left  abutment.  Water-stage  record* 
inspected  by  Mrs.  Cora  Ames. 

Discharge  measurbments. — ^Made  from  the  bridge  or  by  wading. 

Channel  and  control. — Coarse  gravel  and  boulders;  probably  permanent. 

Extremes  of  discharge. — Maximum  stage  during  year,  from  water-stage  recofde 
13.55  feet  at  3  a.  m.  March  28  (discharge,  28,700  second-feet);  minimuin  stagi 
from  water-stage  recorder,  2.45  feet  September  27  and  30  (discharge  500  aecant 
feet). 

IcB. — Stage-discharge  relation  affected  by  ice. 

Accuracy. — Stage-dischaxge  relation  practically  permanent.  Affected  by  ice  for 
large  portion  of  the  period  from  January  to  March,  inclusive.  RiUJng  curv 
well  defined  between  250  and  55,000  second-feet.  Operation  of  water-stag 
recorder  fairly  satisfactory,  except  December  9-22,  April  30  to  May  12  and  Jum 
27  to  July  17;  staff  gage  read  to  hundredths  twice  daily  December  9-22  an 
July  4  to  17.  Daily  discharge  ascertained  by  applying  mean  daily  gage  heigi: 
to  rating  table,  except  for  days  when  the  mean  gage  height  would  not  give  ih 
true  dischaxge  within  1  per  cent.  For  such  days  the  discharge  Ib  the  mean  of  2 
hourly  determinations.  Gage  heights  obtained  by  inspecting  gage-height  grap! 
or  by  taking  mean  of  two  observations  per  day.  Records  good  except  fo 
periods  when  the  stage-discharge  relation  was  affected  by  ice,  for  which  the; 
are  fair. 

DiacharM  measttremenU  of  Susquehanna  River  at  Conklin^  N.  P".,  during  the  year  endm 

Sept.  SO,  1917. 


Bate. 

Made  by- 

bSSSt. 

Dis- 
charge. 

Date. 

Made  by— 

hSSl. 

Dts- 
eharca 

Oct.     3 
Dec.  28 
Jan.  20 

E.D.  Barchard 

do 

do 

do 

do 

Feet. 
3.89 
•  4.69 
05.70 
a5.84 
07.56 

8ee,^ 
1,800 
2,780 
8.620 
i;i80 
2,140 

Mar.    9 

31 

May  14 

JUIM     2 

E.  D.  Burchard 

do 

C.C.  Covert 

Feet. 

•  7.06 
8.22 
5.38 
5.99 

Se€,'ft. 
2,  IS 
11, (O 

4.201 

Feb.  13 
Mar.    6 

E.D.  Burchard 

5,30( 

•  stage-discharge  relation  affected  by  ice. 
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I>aily  discharge^  in  secand-feety  of  Sxjaquehanjui  River  at  Conklvn^  N,    Y.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 


2.. 
3.. 
4.. 
5«. 

6.. 
7.. 
8.. 
».. 
10.. 

Il- 
ia.. 

13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19., 


Oct. 


2,910 
2,280 
1,810 
1,570 
1,400 

1,300 
1,170 
1,100 
1,020 
970 

gso 


946 
1,090 

1,250 

1,010 

938 

997 


20 2,360 


4,040 
3,240 
2,590 
2,210 
1,940 


21., 
22.. 
23.. 
24.. 
25.. 


26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.810 
1.630 
1.570 
1.350 
1,330 
1,300 


Nov. 


Dec. 


7,330 
6,400 
4,840 
4,140 
3,860 

4,040 
3.950 
3,500 
2,990 
3,420 

3,860 
3,330 
2,990 
2,800 
2,400 

2,200 
2,200 
2,000 
2,000 
1,900 

1,800 
2,200 
3,000 
3,800 
3,400 

3,800 
3,200 
2,800 
2,600 
2,200 
2,000 


Jan. 


2,200 
1,800 
2,000 
2,200 
3,000 

6,000 
7,500 
5,500 
4,200 
3,800 

3,800 
3,000 
1,800 
2,200 
3,800 

6,600 
5,500 
4,400 
4,000 
3,600 

3,200 
3,200 
3,000 
2,800 
2,400 

2,200 
2,000 
1,900 
1,800 
1,800 
2,200 


Feb. 


2,600 
2,400 
2.000 
1,800 
1,600 

1,500 
1,400 
1,300 
1,400 
1,400 

1,300 
1,300 
1,200 
1,100 
950 

900 
850 
850 
800 
800 

800 
800 
800 
800 
800 

800 

900 

4,400 


Mar. 


10,000 
7,000 
4,600 
2,600 
2,400 

2,200 
2,200 
1,900 
2,200 
2,600 

2,800 
8,500 
12,000 
12,000 
0,500 

6,500 
5,500 
5,000 
4,200 
3,200 

3,000 
3,200 
12,000 
11,000 
20,000 

21,000 
24,800 
27,600 
24,400 
16,800 
12,100 


Apr. 


11,500 
13,400 
12,300 
14,300 
10,800 

9,500 
11,000 
9,740 
8,040 
7,100 

5,940 
6,500 
6,500 
5,280 
4,640 

4,140 
3,860 
3,500 
3,330 
3,420 

4,230 
4,230 
3,680 
3,420 
3,080 

2,750 
2,750 
2,750 
2,590 
2,510 


May. 


2,830 
2,830 
2,810 
2,830 
2,910 

5,940 
5,940 
6,940 
6,940 
6,940 

6,940 
6,910 
4,530 
4,230 


3,240 
3,080 
3,160 
2,830 
2,510 

2,510 
2,440 
2,440 
2,670 
2,590 

2,440 
2,360 
2,670 
6,450 
7,800 
5,940 


June. 


4,760 
6,940 
6,060 
4,230 
3,500 

3,240 
9,180 
10,000 
10,800 
8,760 

7,800 
10,800 
12,800 
10,200 

9,000 

8,760 
7,800 
6,400 
6,400 
7,020 

10,800 
9,000 
6,400 
5,910 
6,860 


11,400 
11,400 
11,400 
11,400 


July. 


8,760 
8,280 
9,500 
7,330 
6,9i0 

4,640 
3,860 
2,670 
3,420 
2,990 

2,830 

3,800 
4.640 
3,860 
4,230 

5,720 
6,720 
4,950 
5,060 
6,700 

6,860 
5,720 
4,530 
4,040 
3,240 

3,590 
2,830 
2,360 
2,280 
2,280 
2,990 


Aug. 


2,210 
1,880 
1,750 
2,070 
1,750 

1,520 
1,400 
1,350 
3,580 

7,240 

5,560 
3,240 
2,280 
2,300 
1,940 

1,880 
2.910 
2,360 
1,810 
1,460 

1,300 
1,150 
1,060 
1,570 
1,860 

2,300 
1,520 
1,210 
1,180 
1,630 
2,070 


Sept. 


1,750 
1,520 
1.880 
1,520 
1,280 

1.150 
1.050 
1,080 
1,160 
1,350 

1.180 

1,000 

946 

882 

810 

747 
754 
691 
649 
600 

600 
579 
630 
500 
518 

612 
500 
506 
506 
500 


Note.— Discharge  Dec.  14  to  Mar.  26,  estimated,  because  of  ioe,  from  discharge  measurements,  weather 
noords  and  study  of  gage>helght  graph. 

Monthly  discharge  of  Susquehanna  River  at  Conklin,  N.   F.,  for  the  year  ending  Sept. 

SO,  1917, 

(Drainage  area,  2,350  square  mUes.] 


Mcnth. 


October... 
November, 
peoember. 
January . . . 
February.. 
March..... 
April 


^1: 


June." 

July 

August 

September.. 


The  year. 


Discharge  in  second-feet. 


Maximnm. 


4,040 
5,940 
7,330 
7.500 
4,400 
27,600 
14,300 
7,800 


9,500 
7,240 
1,880 


27,600 


itflnimiimi 


1,230 
1,800 
1,800 

800 
1,900 
2,510 
2,360 
3.240 
2,280 
1,060 

500 


500 


Mean. 


1,610 
2,320 
3,260 
3,330 
1,340 
0,120 
6,120 
3,980 
8,120 
4,700 
2,170 
010 


3,940 


Per 
square 
mile. 


0.685 

.987 

1.39 

1.42 

.571 

3.88 

2.60 

1.69 

3.46 

2.00 

.924 

.387 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


0.79 
1.10 
1.60 
1.64 

.59 
4.47 
2.90 
1.95 
3.86 
2.31 
1.07 

.43 


22.71 
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SURFACE   WATER  SUPPLY,   1917,  PART  I. 


CHSHAVGO  RIVX&  HXAS  OHZVAVGO  FORKS,  V.  T. 

Location. — ^About  1)  miles  below  Tioughnioga  River,  2  miles  by  road  below  Che- 
nango Forks  post  office,  Broome  County,  and  11)  miles  above  Binghamton  and 
the  mouth. 

Drainage  abea. — ^1,380  square  miles  (revised).    See  "Diversions.*' 

Records  available. — November  11,  1912,  to  September  30,  1917.  Records  were 
obtained  at  Binghamton,  July  31,  1901,  to  December  31, 1911. 

Gaoe. — Stevens  water-stage  recorder  on  the  left  bank  on  the  farm  of  Erastus  Ingraham. 

Discharge  measurements. — ^Made  from  cable,  about  100  feet  above  the  gage,  or 
by  wading. 

Channel  and  control. — Sand,  gravel,  and  small  cobblestones;  practically  per- 
manent. 

Extremes  of  discharge. — ^Maximum  stage  during  year,  irom  water  stage  recorder, 
11.16  feet  at  4  a.  m.  March  28  (discharge,  23,600  second-feet);  minimum  stage, 
from  water  stage  recorder,  2.74  feet  at  2  a.  m.  October  13  (dischaige,  345  second- 
feet). 

1901-1917:  Maximiun  stage  recorded,  12.18  feet  from  noon  until  1  p.  m.  April  2, 
1916  (discharge,  27,900  second-feet);  minimum  stage  recorded,  4.6  feet  at  the 
former  station  in  Binghamton  at  8  a.  m.  August  29,  1909  (dischaige  about  10 
second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice. 

Diversions. — ^The  run-off  from  87.3  square  miles  at  head  of  Chenango  River  and  from 
15.7  square  miles  at  head  of  Tioughnioga  River  is  stored  in  reservoirs  and,  except 
for  discharge  over  the  spillways,  is  diverted  out  of  the  drainage  area  through  the 
Erie  Canal.  The  above-mentioned  drainage  area  for  Chenango  River  does  not 
include  these  two  areas. 

Accuracy. — Stage-discharge  relation  practically  permanent;  affected  by  ice  for  a 
large  part  of  the  period  from  January  to  March,  inclusive.  Rating  curve  well 
defined  between  120  and  35,000  second-feet.  Operation  of  water-stage  recorder 
fairly  satisfactory  throughout  the  year.  Daily  discharge  ascertained  by  applying 
to  the  rating  table  mean  daily  gage  heights,  determined  by  inspecting  gage- 
height  graph  or  for  days  of  considerable  fluctuation,  by  averaging  the  hourly 
dischaige.  Records  good  except  for  periods  when  stage-discharge  relation  was 
affected  by  ice,  for  which  they  are  fair. 

Distharge  measurements  of  Chenango  River  near  Chenango  Forks,  N.  Y.,  during  the  year 

ending  Sept.  SO,  1917, 


Date. 

Made  by— 

hel^. 

Dis- 
charge. 

Date. 

Madeby- 

he^. 

Dis- 
ohaiss. 

Dec.  29 
Jan.   22 

E.  D.  Buixdiard 

do 

do 

do 

Feet. 
a6.39 
0  6.12 
a4.39 
a5.33 

Sec.-ft. 

1,290 

1,670 

605 

1,550 

Apr.    2 
May  14 

June    4 

E.  D.  Burdiard 

C.  C.  Covert 

FeeL 
8.28 
4.30 
4.54 

See.'fi. 

Feb.  12 
Mar.    8 

E.D.  Burdiard 

siw 

a  Stagfr-disdiarge  relation  affected  by  ice. 
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DaQy  diatharget  in  aecond/eet,  (/  Chenango  River  near  Chenango  Forks,  N.  Y„/or  the  year 

ending  Sept.  SO,  1917. 


I>my. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mat. 


Apr. 


May. 


Jose. 


July. 


Aug. 


Sept. 


1., 

a., 
s. 

4. 

s. 

6. 
7. 
8. 
». 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
l«. 

ao. 

31. 
22. 
23. 
24. 
25. 

2S. 
27. 
28. 
29. 

ao. 

31. 


1,540 

1,070 

838 

700 


521 
454 

430 
405 


300 
358 
358 

542 


000 
503 
584 

545 
820 

3,580 
2,930 
1,860 
1,450 
1,100 

1,040 
937 
838 
751 
700 
570 


872 
1,230 
1,050 

959 
1,070 

1,430 
1,280 
1,120 
1,010 
1,450 

1,580 
1,270 
1,120 
1,580 
2,100 

1,540 
1,450 
1,390 
1.420 
1,460 

1,410 
1,120 
1,080 
4,080 
3,980 

2,360 
2,100 
1,860 
1,940 
3,500 


3,820 
2,510 
2,180 
2,020 
2,360 

2,820 
2,180 
1,940 
1,720 
2,100 

1,780 
1,570 
1,500 
1,420 
1,270 

1,140 

1,100 

1,000 

950 

900 

980 
1,100 
1,600 
1,900 
2,100 

2,000 
1,700 
1,600 
1,200 
900 
700 


650 

850 

700 

1,000 

2,400 

6,000 
6,000 
3,800 
3,000 
2,800 

2,000 
900 
1,200 
2,600 
5,800 

4,400 
3,200 
2,600 
2,200 
1,800 

1,700 
1,600 
1,500 
1,400 
1,400 

1,200 
900 

1,060 
900 

1,200 

2,000 


1,900 

1,500 

900 

850 

900 

860 
850 
850 
850 
700 

650 
600 

550 
550 
550 

550 
550 
600 
600 
600 

600 
550 
550 
550 
550 

600 
1,900 
4,400 


4,000 
8,000 
2,400 
2,200 
1,900 

1,900 
1,600 
1,500 
1,600 
1,600 

1,800 
1,900 
6,000 
5,500 
4,000 

3,200 
3,200 
3,200 
2,400 
2,000 

3,200 

4,000 
8,000 
13,000 
19,000 

19,000 
21,000 
22,200 
15,000 
9,730 
7,730 


8,830 
12,100 
12,700 
^,610 

6,830 

2,180 
8,210 
6,440 
6,430 
4,280 

3,660 
3,750 
3,860 
8,350 
3,970 

2,790 
2,520 
2,270 
2,180 
2,700 

3,060 
2,610 
2,270 
2,100 
1,780 

1,630 
1,780 
1,780 
1,690 
1,600 


1,740 
1,940 
1,940 
1,860 
3,240 

5,560 
4,840 
3,860 
8,750 
3,350 

2,790 
2,520 
2,440 
2,270 
1,940 

1,660 
1,720 
1,660 
1,520 
1,400 

1,700 
1,740 
2,180 
1,940 
1,940 

1,940 
1,860 
2,700 
7,510 
6,960 
4,610 


3,650 
4,170 
8,350 
2,700 
2,360 

2,440 
6,390 

8,500 
8,800 
7,370 

10,800 
14,600 
10,600 
7,930 
7,370 

7,370 
6,180 
4,960 
5,920 
5,820 

11,500 
8,500 
7,100 
9,200 
8,900 

5,930 
12,900 
11,300 
7,980 
8,510 


5,800 
8,420 
9,200 
5,920 
4,390 

3,650 
3,450 
2,610 
2,410 
2,610 

2,700 
8,060 
8,060 
2,880 
4,500 

3,060 
2,700 
8,160 
4,070 
3,060 

3,700 
2,700 
2,180 
1,740 
1,660 

1,300 
1,250 
1,130 
1,340 
1,600 
1,270 


1,030 

015 

1,250 

1,180 

916 

816 

750 

732 

7,670 

6,100 

2,840 
1,940 
1,540 
2,650 
2,770 

3,610 
2,670 
1,860 
1,430 
1,220 

1,000 

070 

026 

6,800 

6,420 

3,030 
2,020 
1,680 
2,100 
2,270 
2,020 


1,880 
2,360 
1,940 
1,520 
1,280 

1,200 
1,450 
1,780 
1,860 
1,430 

1,230 

1,090 

970 

915 

840 

700 
740 
710 
660 
930 

840 
720 
650 
631 
612 

574 

538 
521 
538 
564 


None.— Disdiarge  Dee.  17  to  Mar.  24,  estimated  because  of  loejjrom  discharge  measurements,  weather 
records  and  study  of  gage-height  graph.    Discharge  June  21  to  23  estimated  by  comparison  with  record 

±  H/mlrlln.     Ami  *<  T>lv#T<rinfn«  "  l-n  station  <lAfl(*rintinn. 


at  Conklin.    See  "  Diversions  '^  in  station  description. 


Monthly  discharge  of  Chenango  River  near  Chenango  ForhSy  N,  Y.,  for  the  year  ending 

Sept.  SO,  1917, 

[Drainage  area,  1,380  square  miles.) 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Per 

square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


October 

November 

December 

January 

February 

Man*... 

fc:;::::: 

June. 

July 

August 

September 

Thesrear 


8,580 
4,080 
3,520 
6,000 
4,400 
22,200 
12,700 
7,510 
12,900 
9,200 
7,670 
2,360 


368 

872 

700 

660 

550 

1,500 

1,600 

1,490 

2,360 

1,130 

732 

521 


932 
1,670 
1,660 
2,170 

916 
6,350 
4,230 
2,780 
7,440 
8,290 
2,360 
1,060 


a675 
1.21 
1.20 
1.57 
.664 
4.60 
8.07 
2.01 
5.80 
2.38 
1.71 


0.78 
1.35 
1.38 
1.81 

.09 
5.30 
8.42 
X32 
6.01 
2.75 
1.97 

.86 


22,200 


368 


2,660 


L96 


88.64 
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nhf  dUeharge,  m  ucfrnd-feet^  of  Chemung  River  at  Chemung^  N.  T.^for  the  year  ending 

Sept.  SO,  1917. 


Day. 


Oct.     Nov. 


1,360 

790 
581  I 
477 
432 


348 
332 
810 


277 
277 
277 

7n 


343 
360 
321 
310 
380 

1,250 

1,730 

1,150 

870 

710 

630 
553 
532 
477 
451 
432 


438 
451 
511 
504 

477 


410 
413 
380 
380 

380 
451 
464 
458 
504 

567 
505 
560 
532 
511 

400 
504 
518 
532 
750 

060 
750 
750 
750 
760 


Dec. 


1,200 

1,050 

870 

790 

710 


630 
605 
660 
560 

546 
518 
451 
420 
860 

820 
300 
280 
280 
300 

280 
320 
840 
380 
280 

420 
860 
300 
820 


Jan. 


460 
840 
380 
380 
460 

1,500 
3,600 
2,000 
1.600 
1,400 

1,000 
800 
700 
950 

1,400 

1,200 
050 
700 
550 
550 

480 
340 
.420 
550 
340 

550 
550 
440 
460 
300 
340  1 


Feb. 


380 
700 
750 
800 
700 

600 
600 
500 
500 
440 

360 
340 
340 
280 
220 

220 
280 
280 
360 
600 

1,000 

1,000 

850 

800 

800 

1.200 
3.200 
7,010 


Mar. 


3,460 
2,440 
2,000 
1,480 
1,200 

870 
830 
915 
915 
790 

1,480 
23,400 
8,750 
5,080 
8,650 

2,760 
5,080 
5,300 
2,030 
2,000 

3,660 
3,460 
4,240 
7,850 
9,380 

7,280 
7.280 
11,700 
7.010 
5,530 
4,010 


Apr. 


5,080 
7,850 
9,060 
7,010 
4,240 

4,860 
7,850 
7,280 
5,530 
4,040 

3,100 
8,100 
3,460 
2,930 
2,440 

3,140 
1,860 
1.730 
1,540 
1,420 

1,480 
1,480 
1,250 
1,150 
1,060 

1,000 
960 
870 
870 


Hay. 


870 
915 
870 
790 
870 

4,660 
5,080 
4,440 
4,440 
4,040 

3,280 
2,440 
2,140 
1,860 
1,540 

1,300 
1,250 
1,250 
1,100 
1,100 

1,300 
1,250 
1,860 
2.290 
1,860 

1,600 
1,480 
1,730 
11,400 
11,000 
6,340 


Juno. 


4,440 
3,460 
3,100 
2,440 
2,000 

2,380 
12,400 
18,000 
13,800 

8,750 

13,100 
8,440 
5,300 
3,840 
8,100 

2,760 
2,440 
2,000 
3,000 
3,100 

5,300 
8,f00 
3,140 
11,000 
7,560 

4,340 
0,750 
5,300 
4,650 
5,300 


July. 


3,460 
11,000 
13,100 
6,340 
4,040 

3,100 
3,440 
3.440 
8,100 
8,460 

4,040 
4,650 
4,650 
3,280 
4,860 

3,460 
2,440 
2,290 
2,990 
3,280 

2,600 
2,600 
2,290 
2,000 
2,000 

1,600 
2,600 
2.290 
1.540 
13.800 
4,340 


Aug. 


3,440 
1,780 
1,360 
1  ISO 
960 

870 

790 

790 

11,000 

5,300 

3,440 
1,600 
1,350 
7,560 
15,300 

9,380 
5,530 
3,460 
3,440 
1,860 

1,540 
1,300 
1,430 
6,000 
4,440 

3,390 
1,730 
1,360 
1,860 
8,460 
4,440 


Sept. 


3,100 
5,080 
5,530 
6,000 
3,600 

3,140 
3,000 
1,860 
3,380 
3,140 

1,730 
1,480 
1,300 
1,150 
1,050 

960 
870 
790 
750 
790 

1,860 

1,350 

960 

790 

750 

670 
630 
616 
574 

574 


NoTX. — Oisdiarge  Dec.  14  to  Feb.  37,  estimated,  because'of  ice,  from  discharge  measurements,  weather 
toords,  and  study  of  gage  height  graph. 

\(onihly  discharge  of  Chemung  River  at  Chemung ,  N.   Y*.,  for  the  year  ending  Sepl,  SO, 

1917. 


[Drainage  area,  3,440  square>ii]e8.] 


Month. 


Discharge  in  second-feet. 


MftTlTH^nn. 


1,730 
,960 
1,200 
3,600 
7,000 
33,400 
0,060 
11,400 
18,000 
13,800 
15,300 
6.000 


33,400 


MintmiiTn- 


377 
389 
380 
300 
330 
790 
830 
790 
3,000 
1,540 
790 
574 


330 


Mean. 


556 

547 

486 

829 

896 

4,730 

3,250 

2,780 

5,740 

4,060 

8,460 

1,780 


3,480 


Per 

square 


a338 

.224 

.199 

.340 

.367 

1.94 

1.33 

1.14 

2.35 

1.66 

1.43 

.730 


.996 


Rua-off 
(depth  in 
iaehesoo 
drainage 

area). 


a36 
.35 
.33 
.39 
.38 
2.34 
1.48 
1.31 

1.91 
1.64 
.81 


13.53 
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cHxinnro  rivkb  at  cHsmnro.  v.  y. 

Location. — At  highway  bridge  about  midway  between  Giemung,  Chemung  County, 
N.  Y.,  and  Willawana,  Pa.,  half  a  mile  upstream  from  Stato  line  and  about  10 
milefl  above  moiilh. 

Drainage  area. — ^2,440  square  miles. 

Records  available. — September  11, 1903,  to  September  30,  1917. 

Gaoe. — Tape  gage  at  the  upstream  aide  of  the  right  span  of  the  bridge;  read  by  D.  L. 
Orcutt. 

Discharge  measurements. — ^Made  irom  the  bridge  or  by  wading. 

Channel  and  control. — Sand  and  gravel;  occasionally  shifting. 

Extremes  op  discharge. — MuTimum  stage  recorded  during  year,  11.7  feet  at  4.45 
p.  m.  March  12  (discharge,  27,6(Jb  second-feet);  minimum  stage  recorded  1.91  feet 
at  6  a.  m.  October  14  (discharge  260  second-feet);  minimum  discharge  220 second- 
feet  February  15-16  (stage-discharge  relation  affected  by  ice). 

1903-1917:  Maximum  stage  recorded,  17.46  feet  at  5  a.  m.  June  18,  1916  (dis- 
charge about  63,200  second-feet);  minim^irn  stage  recorded,  1.47  feet  at  7  a.  m. 
August  14, 1911  (discharge  about  49  second-feet). 

Ice. — Stage-dischaige  relation  affected  by  ice. 

Regulation. — Power  is  developed  above  the  station,  the  largest  plant  being  at 
Ebnim,  N.  Y. 

AccL  It  A I  1 .  -.>utge-dischargo  relation  probably  permanent;  affected  by  ice  for  a  laige 
portion  of  the  period  from  December  to  March,  inclusive.  Rating  cun^e  well 
defined  between  200  and  45,000  second -feet.  Gage  road  to  hundredths  twice 
daily.  Daily  discharge  ascertained  by  applying  mean  daily  gag*  height  to  rating 
table.  Records  good,  except  for  periods  when  the  stage-discharge  relation  was 
affectA^d  by  ice;  fair  for  other  periods. 

Discharge  mecmiremenU  of  Chemung  River  at  Chemung,  N.    K,  during  the  year  endtng 

SepL  SO,  1917. 


[Made  by  E.  D.  Burchard.) 


Date. 


Hec.  30. 
Jau.  20. . 


Oage 
height. 


FeH, 
«  2.  52 
o3.  53 


Dis- 
charge. 


318 
040 


Date. 


Gage 

height, 


F€it 

Feb.U •2.88 

Mar.  7 a  2,  79 


charge. 


S51 
770 


Dls- 

dutfUBL 


FeA  ^'     ■ 
Aor  4      !     «-W  J     '-'>'-}' 


•  Sti 


*ii  by  ke. 
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DaUy  dMiar^^  in  second-feet ^  of  Chemung  River  at  Chemung,  N,  Y.^for  the  year  ending 

Sept.  SO,  1917. 


'>'>TE.— rHscharge  Dec.  14  to  Feb.  27,  estimated,  becaoae'of  k»,  | 
<BOQrds,  and  study  of  gage  he  ight  graph. 

Monthly  discharge  of  Chemung  River  at  Chemung.  .S 

1917. 


,pt. 


[Dmiottge  area,  2,410 


Uun-t>lT 
tiUiti 

drulnut;u 
arou). 
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PATX7XBNT  BIVEB  BASIN. . 
PATirXSVT  &IVZB  HXAa  BT7BTONSVILLB,  MD. 

Location. — ^At  Columbia  turnpike  bridge,  1)  milee  northeast  of  Burtonsville,  Mon 
gomery  County,  and  about  4  miles  northwest  of  Laurel. 

D&AINAOE  ABEA. — ^127  squaro  nules. 

Kboords  available.— July  21,  1911,  to  June  15,  1912  (records  fumieihed  by  Unite 
States  Engineer  Office);  July  21,  1913,  to  September  30,  1917. 

Gaob. — Stevens  water-stage  recorder  referred  to  a  staff  gage  in  three  sectioiifl  on  le 
bank  about  80  feet  below  highway  bridge;  prior  to  July  23,  1914,  a  vertical  sta 
fastened  to  left  side  of  bridge  pier;  datum  of  recorder  is  1.29  feet  below  tbBt  < 
gage  on  pier.    Becorder  inspected  by  Columbus  Brasheare  and  Arthur  Beall. 

DisoHABOB  MEASUREMENTS.— Made  from  bridge  or  by  wading. 

Channel  and  oontbol. — Banks  are  lined  with  trees  and  brush  and  overflow  i 
stage  of  about  10  feet.  Control  is  a  flat  gravel  bar  about  300  feet  below  bridge 
Current  is  swift  under  bridge,  but  sluggish  below  bridge  to  control.  Diachais 
measurements  indicate  that  control  shifted  during  the  flood  of  July  12-13, 1917. 

Extremes  of  discharge.— Maximum  stage  during  year,  10.45  feet  at  8  a.  m.  Jul 
13  (dischaige,  3,060  second-feet);  minimum  stage,  from  water-«tage  recorder,  L9 
feet  September  23  (discharge,  47  second-feet).  A  stage  of  1.70  feet  occurred  s 
3  a.  m.  February  3  and  was  probably  caused  by  freezing  at  headwatere. 

1911-1917:  Maximum  stage  recorded^  14.6  feet  about  9  a.  m.  January  12,  191 
(discharge,  hx>m  poorly  defined  rating  curve,  5,100  second-feet);  minimum  stage 
0.18  foot  August  25,  1911  (discharge,  6  second-feet). 

Ice. — Stage-discharge  relation  affected  by  ice  d\iring  severe  winters  only. 

Accuracy. — Stage-discharge  relation  changed  during  the  high  water  of  July  12-13 
affected  by  ice  February  3-20.  Bating  curve  well  defined  between  50  and  2,00 
second-feet,  used  October  1  to  July  12;  curve  well  defined  between  50  and  20 
second-feet  and  fairly  well  defined  above  200  second-feet  used  July  13  to  Sep 
tember  30.  Operation  of  water-stage  recorder  satisfoctory  throughout  ihe  year 
except  for  period  December  20-24.  Daily  dischaige  ascertained  by  use  of  dischaige 
int^;rator,  by  hoiurly  method,  and  by  use  of  mean  daily  gage  heights  obtained  bi 
inspecting  recorder  graph.    Records  excellent. 

Discharge  meamremenU  of  Pautuocent  River  near  Bvrtansville,  Md,,  during  the  ftm 

ending  Sept,  SOy  1917. 


Date. 


Made  by— 


Oan 
hd^^t. 


Db- 


Feb.  14 
June    3 


O.  C.Stevens 

Stevens  and  Hoyt. 


FeeL 
•  2.36 
2.10 


64.1 


a  Stage-disoharse  relation  affected  by  loe. 
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Daily  tHsdutrge,  in  second/eetf  of  Patuxent  River  near  BurUmsvUle,  Md.,  for  the  year 

ending  Sept.  SO,  1917, 


T^y. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aag. 


Sept 


1.. 
2- 
3.. 
4., 
5.. 

«.. 
7., 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


62 
63 
61 
59 
61 

59 
60 
60 
61 
60 

59 
59 
61 
61 
59 

59 
63 
60 
126 
117 

79 
67 
64 
61 
61 

59 
68 
59 
56 
58 
60 


67 
87 
76 
70 

70 
69 
64 
61 
57 

55 

53 
54 

86 
67 

57 
54 
52 
56 
282 


106 
80 
68 
65 
61 


58 
53 
60 
76 

65 
81 
86 
71 

78 

98 
129 
112 
106 


115 

104 
96 
202 
205 
124 
129 


124 
125 
280 
200 
172 

226 
157 
139 
130 
126 

121 
102 
125 
264 
150 

149 
123 
123 
121 
112 

119 
510 
196 
130 
106 


97 
194 
419 
216 


136 
100 
90 
90 
80 

80 
80 
70 
70 
70 

65 
60 
60 
65 
70 

80 
90 
140 
250 
450 

220 
110 
135 
211 
124 

96 
163 
196 


162 
145 
145 
318 
584 

330 
249 
810 
805 
386 

858 

813 
219 
262 
264 

188 
232 
216 
168 
154 

154 
152 
142 
224 
180 

155 
195 
215 
155 
136 
130 


126 
120 
116 
112 
139 


170 
140 
150 
180 

150 
140 
134 
132 
125 

120 
115 
114 
414 
115 

115 
115 
113 
112 
113 

122 
123 
118 
118 
119 


120 
127 
128 
135 
162 

160 
156 
153 
149 
146 

142 
129 
128 
129 
126 

123 
123 
123 
127 
123 

120 
120 
118 
114 
110 

106 
103 
213 
377 
117 
90 


89 
90 
82 
78 
75 

202 

787 
158 
201 
414 

251 
182 
128 
236 
137 

120 
101 
92 
87 
123 

116 
82 
78 
74 
60 

67 
65 
70 
68 
64 


60 
70 
236 
85 
72 

68 
64 
74 
223 
538 


360 

1»200 

200 

144 

133 
153 
102 
124 
115 

92 

84 
81 
78 
75 

72 
69 
69 
69 
69 
69 


69 
59 
54 

51 
50 
53 
165 
296 

76 
65 
62 
59 
105 

100 
69 
63 
55 
54 

55 

67 
56 
69 
68 


72 
58 
54 
51 
51 

51 
50 
133 
94 
76 


53 
49 
56 

65 
62 
55 
49 
48 

48 
49 
48 
48 
51 


54 
55 
55 
55 


NoTK.— Mean  discharge  Dec  20-24  estimated  200  second-feet.    Discharge  Feb.  3  to  20  estimated  as  in 
table,  because  of  ice,  from  discharge  measurement  study  of  gage-height  graph  and  weather  records. 

Monthly  discharge  of  Patuxent  River  near  BurtonsvUUf  Md.,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  127  square  miles.] 


Dischaige  in  8ecQod4elt. 

Run-off 
f  depth  in 
UQches  on 
drainage 

Month. 

M^TfTWimi- 

IflTltHlfrfifi. 

Mean. 

Per 
square 
milt. 

area). 

October 

126 
282 
206 
510 
450 
810 
858 
877 
787 
1,200 
296 
133 

66 
68 
63 

lao 

112 
90 
64 
60 
50 
48 

619 
7a8 

118 

169 

123 

263 

136 

139 

146 

176 
7&9 
68.9 

a  511 
.557 
.890 
L33 
.969 
2.07 
LOO 
LOO 
L15 
L39 
.598 
.464 

a59 

November t 

.62 

Pemrohfl*      

LOS 

lannary , ^  t 

L53 

February 

LOl 

Ma'fth,  '- --- 

2.39 

April 

L18 

mSv^:  :::::::::: :::     :::::::;:::;:;;;;"; 

L26 

June rrr ..^^... 

L28 

July      

L60 

August.  T--- 

.60 

September 

.52 

The  year 

1,300 

48 

128 

LOl 

13.70 
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POTOXAO  BIVEB  BASIN. 
POTOMAC  &ZVSR  AT  POZVT  OF  BOOKS,  MD. 

Location. — At  steel  highway  hridge  at  Point  of  Rocks,  Frederick  County,  about 
one-third  mile  below  Catoctin  Greek  and  6  miles  above  Monocacy  River. 

Drainaqe  area. — 9,650  square  miles. 

Records  available. — ^February  17,  1896,  to  September  30,  1917. 

Gage. — Chain,  attached  to  downstream  side  of  left  span  of  bridge;  read  by  G.  H. 
Hickman.  Datum  constant  since  September  2,  1902;  prior  to  this  date  datuiu 
was  0.45  foot  higher  than  at  present.  Sea-level  elevation  of  gage  datum,  200.54 
feet. 

Discharge  measurements. — Made  from  the  bridge. 

Channel  and  control. — ^Practically  permanent.  The  control  is  a  ledge  a  few  hun- 
dred feet  below  the  station,  the  ledge  extending  completely  across  the  river  ex- 
cept for  one  relatively  unimportant  channel. 

Extremes  of  discharge. — Maximum  stage  recorded  during  year,  17.9  feet  at  1.30 
p.  m.,  March  13  (discharge  121,000  second-feet);  minimum  stage  recorded,  0.43 
foot  at  9  a.  m.,  September  29  (dischaige  643  second-feet). 

1895-1916:  Maximum  stage  recorded,  29  feet  on  March  2,  1902  (discharge 
219,000  second-feet);  minimum  stage,  0.38  foot  on  September  10,  1914  (discharge 
540  second-feet). 

Ice. — Stage  discharge  relation  seldom  affected  by  ice. 

Diversions. — ^The  Chesapeake  &  Ohio  Canal  parallels  the  Potomac  on  the  Maryland 
side.  The  average  dischaige  of  the  canal  is  75  to  100  second-feet.  The  disdiaige 
is  not  included  in  the  following  tables. 

Rbgulation. — Fluctuation  at  extremely  low  stages  has  been  noted  and  is  probably 
caused  by  the  operation  of  power  plants  on  the  upper  Potomac  and  tributaries. 

AoouRACT. — Stage-dischaige  relation  practically  permanent;  affected  by  ice  gorge 
about  a  mile  below  from  February  13  to  21.  Rating  curve  well  defined  except 
at  extremely  low  water.  Gage  read  to  hundredths  once  daily;  during  high  water 
read  oftener.  Daily  discharge  ascertained  by  applying  daily  gage  heights  to 
rating  table.  Records  excellent  except  those  for  extremely  low  stages,  which 
are  fair. 

The  following  dischaige  measurement  was  made  by  G.  C.  Stevens  and  B.  L. 
HopkinB:  • 

August  23,  1917:  Gage  height,  1.04  foet;  dischaige,  2,040  second-feet. 
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[Xnfy  discharge,  in  sfcoTid-feet,  of  Potomac  River  at  Point  of  Rocks,  Md.,  for  the  year 

ending  Sept.  SO,  1917. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 



2,800 
3,090 
3.540 
2.800 
2,380 

1,990 
1,840 
1,560 
1,4)0 
1,200 

1,100 
1,190 
1,340 
1.680 
1,840 

1,660 
1,790 
1.H40 
2.250 
2,660 

2,250 
2,250 
2.380 
2.660 
3,540 

8,390 
2,940 
2.380 
2,120 
1,990 
1,940 

1.840 
2,120 
1,760 
1,660 
1,480 

1.290 
1,190 
1,060 
966 
1,640 

l,SlO 
1,760 
1,940 
1,990 
1,890 

1.610 
1,680 
1,790 
1,680 
1,540 

1,190 
1,060 
966 
1,340 
1,220 

1,710 
1,580 
1,540 
1,390 
1,990 

2,250 
i;860 
1,610 
1.460 
8,860 

3,540 
3,240 
2.940 
2,800 
2,120 

1,910 
1,610 
1,910 
1,960 
1,890 

1,640 
1,680 
1,360 
1,260 
2,250 

2,800 
2,380 
3,390 
2,940 
2,800 

2.380 
2,380 
2,660 
10,000 
16,300 
9,530 

9,070 
9,070 
8,180 
7,750 
8,180 

9,070 
11,000 
11,000 
12,000 
11,500 

11,000 
6,750 
6,380 
5,380 
6,520 

6,520 
4,330 
3,860 
3,700 
3,240 

4,170 
4,670 
14,600 
29,400 
21,700 

15,700 
9,070 

10,000 
10,000 
9,530 
8,620 
8,180 

9,530 
8,180 
6,920 
6,520 
6,750 

5,760 
6,750 
6,400 
6,200 
5,100 

5,000 
4,900 
6,100 
5,300 
5,500 

5,700 
6,750 
6,380 
6,020 
9,070 

12,000 
15.200 

14,600 
14,900 
15,200 
15,200 
24,200 

26,800 
22,300 
27,500 
36,300 
90,500 

63,200 
80,500 
118,000 
100,000 
65,600 

64,700 
67,200 
56,400 
55.600 
40,700 

32,800 
22,900 
20,400 
16,300 
14,100 

23,600 
21,100 
19,800 
14,100 
14,100 
12,000 

10,000 
9,530 
8,180 
7,330 
6,130 

10,000 
16,300 
19.800 
24,800 
22,300 

19,800 
16,300 
15,200 
14,600 
11,100 

13.500 
9,530 
9.070 
8,620 
7,750 

6,520 
6,130 
6,130 
5,380 
5,020 

5,020 
6,130 
6,750 
6,750 
5,750 

4,500 
4,010 
3,860 
4,500 
6,130 

6,520 
6,920 
6,520 
6,750 
6,750 

6,380 
4,840 
6,750 
6,130 
6,130 

6,750 
6,380 
6,380 
5,380 
5,020 

4,840 
4,  .500 
4,330 
4,330 
2,520 

2,380 
3,090 
3,700 
6,520 
13,000 
14,600 

16,300 
14,600 
11,000 
10,500 
13,500 

8,620 
17,400 
19,800 
20,400 

9,070 

13,600 
14,600 
8,620 
6,520 
6,130 

6,020 
4,670 
4,500 
3.n90 
2,800 

3,860 
3,090 
2,800 
2,800 
2,520 

2,120 
2,250 
2,120 
1,990 
1,990 

2,800 
2,970 
2,970 
3,120 
2,940 

2,560 
2,450 
2,450 
2,250 
4,880 

6,200 
4,980 
6.640 
6,940 
4,430 

6,640 
3,980 
8,730 
3,090 
4,430 

3,790 
3,180 
2,800 
2,940 
3,180 

2,660 
6,320 
6,750 
4,430 
4,200 
2,940 

1,990 
1,890 
2,070 
2.020 
2,660 

2,300 
2,170 
1,940 
6,420 
4,600 

4,200 
3,510 
3.090 
2.860 
3,510 

3,700 
3,700 
2,940 
2.720 
2,380 

2,330 
2,220 
2,200 
2,040 
1,940 

1,940 
2,040 
2,170 
1,990 
1,840 
1,030 

1.290 

\ 

2.000 

2  200 



1,890 



1,660 

1,290 

1,190 

. 

1,080 

1,640 

. 

1,260 

1,640 

1,190 

1,350 

1,290 

1,680 



1,810 

2,020 

i;790 





1,660 

\ 

1,310 

1,220 
1,060 

\ 

\ 

1,140 

\ 

1,360 

> 

1,440 

1 

944 

1 

769 

J 

7,750  119,200 
7  330   ....... 

7,750  1 

9.530 

834 

a 

643 

5.... 

900 

1... 

Note.— Biadiarge  Feb.  13-21  estimated  because  of  ice  gorge  below  station,  by  comparison  with  records 
o  adjacent  streams. 

UonOdy  discharge  of  Potomac  River  at  Point  of  Rocks,  Md.,  for  the  year  ending  Sept. 

SO,  1917. 

[Drainage  area,  9,650  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
incnes  on 
drainage 

area). 

Ifootb. 

Minimum. 

Mean. 

Per 
square 
mUe. 

October.             

3,640 
2,120 
16,300 
29,400 
19,200 
118,000 
24,800 
14,600 
20,400 
6,640 
5,420 
2,200 

1,100 

966 

1,260 

3,240 

4,900 

12,000 

6.020 

2,380 

1,990 

2,250 

1,030 

643 

2,190 
1,550 
3,250 
9,170 
7,630 
38,400 
10,700 
6,500 
7,870 
3,890 
2,620 
1,380 

a227 
.161 
.337 
.950 
.791 
3.98 
LU 
.579 
.816 
.408 
.272 
.143 

a26 

^^ovember 

.18 

[)ecember 

.39 

lanuary 

1.10 

?ebruiy 

.82 

Hani!?;     :....: 

4.69 

Anril 

1.24 

iffy.:: :               :::::::: 

.67 

•^une. 

.91 

July...    *"                 

.46 

August 

.31 

September 

.16 

The  Year . .  ^ 

118,000 

643 

7,880 

.817 

ILOO 
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MOVOOAOY  BIVXB  HSA&  FBXDS&IOK.  MD. 

Location. — ^At  Cereeville  bridge  on  toll  road  leading  from  Frederick,  Frederic 
County,  to  Mount  Pleasant,  about  3,000  feet  below  TuBcarora  Creek  (enterii 
from  right),  2,000  feet  above  I&mel  Creek  (entering  from  left),  and  3  miles  nortl 
east  of  Frederick. 

Drainage  area. — 660  square  miles. 

Records  available.— August  4,  1896,  to  September  30,  1917. 

Gaoe. — Chain  attached  to  downstream  side  of  right  span  6i  bridge;  read  by  Bugene  I 
Derr. 

Discharge  measurements. — Made  from  the  bridge  or  by  wading. 

Channel  and  control. — ^Bed  composed  of  gravel  and  boulders;  shifting  during yg 
high  floods.  Control  not  well  defined.  Banks  lined  with  trees  and  brush;  subjec 
to  overflow  at  high  stages. 

Extremes  of  discharge. — Maximum  stage  recorded  during  the  year,  20.4  feet  at  9.3 
a.  m.  March  13  (discharge,  12,700  second-feet);  minimum  stage  recorded,  4.2 
feet  October  10  (discharge,  12^  second-feet). 

1896-1917:  Maximum  stage  recorded,  27.2  feet  at  11  a.  m.  January  13,  191; 
(discharge  determined  from  rating  curve  used  for  1916,  19,000  second-feet) 
minimum  stage,  3.54  feet  several  days  in  October,  1910  (disdiaifiie,  15  second 
feet). 

Ice. — Stage-dischaige  relation  affected  by  ice  during  severe  winters  only. 

Accuracy.— Stage-dischaige  relation  chimged  during  high  water  in  March,  1917;  no 
affected  by  ice  during  the  year.  Rative  curves  well  defined  between  200  anc 
15,000  second-feet  used  before  and  after  March  15.  Dischaige  measurement! 
made  during  high  water  of  March,  1917,  indicate  that  rating  curves  used  prior  tc 
1916  gave  results  about  20  per  cent  too  large  at  high  stages.  Gage  read  to  half 
tenths  once  daily;  oftener  during  high  water.  Daily  dischaige  asc^tained  b} 
applying  gage  height  to  rating  table.    Records  good. 


Discharge  meaaurementa  of  Monoeacy  River  near  Frederick^  Md,,  during  the  year  ending 

SepL  SO,  1917, 


Date. 

IfadA  by- 

A, 

Dls- 
oharge. 

Date. 

Made  by- 

^. 

Dis- 
diaise. 

Oct.   26 

Stevens  and  Hoyt 

a.  C.Stevens 

FeeL 
4.68 
19.22 
18.21 

Mar.  13 

13 

Aug.  22 

O.  C.  Stevens 

FetL 

law 
laoo 

4.52 

Set-ft. 
4,290 

Mar.  12 

do 

Stevens  and  Hopkins . . 

3400 

12 

do 

210 

•  Surface  velocities  observed  and  coefficients  between  0.80  and  0.88  used  to  reduce  to  mean  velocity. 
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^aify  discharge,  in  seetmd-feet,  of  Monoeacy  River  near  Prederieky  Md.^for  the  year  ending 

Sept,  SO,  1917. 


D«y. 


Oct. 


286 

in 

171 
158 
14« 

134 
14« 
134 
122 
122 

122 
US 
134 
134 
134 

134 
122 
134 
134 
7,010 

950 
682 
465 
352 
226 

22S 
22S 

198 
184 
171 

m 


Nov. 


158 
158 
158 
146 
146 

158 
171 
146 
134 
134 

134 
134 
134 
134 
134 

122 
134 
134 
134 
134 

134 
134 
134 
198 
171 

184 
146 
146 
146 
525 


Dec. 


750 
485 

335 
302 
212 

171 
171 
158 
198 
184 

198 
335 
445 
370 
302 

302 
286 
270 
270 
240 

226 
240 

1,610 

1,110 

728 


Jan. 


465 

445 

638 

1,170 

1,610 

3,060 
1,480 
1,350 
1,000 
750 

615 

405 

425 

2,320 

1,610 

1,420 
2,320 
1,890 
1,420 
950 

950 

8,290 

2,610 

950 

850 


7051      705 

1,230  ;      425 

2,610        405 

1,890        405 

900  I  1,420 

615     1,350 


Feb. 


850 
850 
900 
950 
950 

900 
850< 
485 
445 

405 

406 
335 

302 
270 
270 

270 
255 
240 
240 
335 

405 

525 

750 

1,290 

1,420 

1,420 
1,420 
1,350 


Mar. 


1,230 
850 
800 
705 
750 

1,230 
1,290 
1,540 
6,740 
5,500 

5,660 
9,750 
4.480 
3.440 
3,060 

2,340 
3,220 
2.990 
1,510 
1,380 

1,320 
1,640 

i,y» 

1,710 
1,570 

1,140 
1,510 
2,050 
1,140 
982 
832 


Apr. 


784 
736 
644 
600 
578 

7,550 
2,630 
2,480 
2,310 
1,910 

1,380 

1,140 

982 

882 

784 

736 
667 
600 
578 
644 

600 
644 
556 

514 
514 

535 
514 
474 
454 
434 


May. 


415 
396 


556 

474 
454 
434 
415 

396 
860 
380 
326 
310 

294 
278 
262 
262 
262 

247 
247 
262 
262 
262 

247 
232 
396 
2,050 
832 
784 


June. 


1,260 

1,640 

736 

434 

343 

882 

4,230 

1,570 

8R2 

600 

784 

2,480 

1,030 

736 

622 

600 
578 
434 
396 
860 

343 
326 
310 
294 
294 

294 
262 
232 
232 
218 


July. 


204 

201 
294 
262 
232 

204 

204 

204 

1,260 

1,260 

690 
1,140 
667 
556 
326 

556 

644 

1,380 

2,480 

1,140 

535 
454 
434 
396 
2,840 

1,320 
556 
396 
326 
294 
262 


Aug. 


218 
204 
218 
191 
178 

165 
1,090 

178 
4,900 
2,840 

1,090 
535 
378 
843 
982 

310 
232 
278 
262 
232 

232 
204 
204 

1,710 
1,140 

278 
232 
204 
204 
326 
360 


Sept. 


294 
262 
247 
232 
204 

204 
204 
690 
1,840 
600 

396 
294 
262 
232 
1,090 

2,410 
784 
600 
360 
294 

278 
262 
247 
232 
232 


218 
204 
204 
204 


Monthly  discharge  of  Monoeacy  River  near  Frederick ^  Md.,  far  the  year  ending  SepL  SO, 

1917. 


[  Drainage  area,  660  square  miles.) 


Month. 


Discharge  in  second-feet. 


MftTlmn'm 


MinitnTrm . 


Mean. 


Per 
square 
mUe. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


October 

November 

P«»mber 

January 

Febnuwy 

March... 

JS^:::::;:::: 

June 

Jjtty 

Aogust 

September 

The  year 


7,010 
525 
2,610 
3,290 
1,420 
9,750 
7,550 
2,050 
4,230 
2,840 
4,900 
2,410 


122 
122 
158 
405 
240 
705 
434 
232 
218 
204 
165 
204 


440 

158 

576 

1,250 

682 

2,380 

1,130 

430 

783 

701 

643 

460 


a667 
.239 
.873 

1.80 

1.03 

8.61 

1.71 
.652 

1.19 

1.06 
.974 
.697 


9,750 


122 


806 


1.22 


0.77 

.27 

1.01 

2.18 

1.07 

4.16 

1.91 

.75 

1.38 

1.22 

1.12 

.78 


16.57 
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BAPPAHANNOCK  BJWB  BA8IK. 
RAPPAHAVVOOX  UVXR  HEAR  nSDERICKSBXTRO,  VA. 

Location. — ^At  rear  of  McWhirt  farm,  1)  miles  above  dam  of  Spottsylvania  Powei 
Ck>.  and  3)  miles  above  Fredericksbtug,  Spottsylvania  County. 

Drainaob  arba. — ^1,590  square  miles. 

Records  available. — September  19, 1907,  to  September  30, 1917. 

Gaob.— Vertical  staff  on  right  bank;  instaUed  November  4,  1913,  to  replace  chain 
gage  destroyed  October  31,  1913.  Original  gage  was  a  vertical  staff  which  was 
destroyed  February  14,  1908,  and  replaced  February  20,  1908,  by  a  chain  gage 
under  the  cable.  All  three  gages  at  practically  the  same  location  and  referred 
to  same  datum.    Gage  read  by  Charles  Perry. 

Discharge  measurements.— Made  from  cable  at  gage.  At  extremely  low  wat^ 
measurements  can  be  made  by  wading  or  from  a  bridge  over  the  power  canal  below 
the  dam. 

Channel  and  control. — Bed  composed  of  boulders ;  somewhat  rough.  One  channel. 
Banks  wooded;  water  overflows  right  bank  at  stage  about  15  feet  and  left  bank 
at  about  12  feet.  Current  sluggish  at  extremely  low  water.  Control  is  a  rodcy 
section  a  few  hundred  feet  below  the  gage;  practicaUy  permanent. 

Extremes  op  discharge. — Maximum  stage  during  the  year,  8.5  feet  March  5,  de- 
termined from  flood  marks  at  gage  (discharge,  23,100  second-feet) ;  minimum  stage 
recorded,  0.78  foot,  October  10  and  13  (discharge,  212  second-feet). 

1907-1917:  Maximum  stage  recorded,  11.0  feet  January  13,  1915,  determined 
by  leveling  from  flood  marks  (discharge,  from  extension  of  rating  curve,  36,300 
second-feet);  minimum  stage  recorded,  0.30  foot  at  3  p.  m.  August  21, 1914  (dis- 
charge, 72  second-feet). 

Ice. — Ice  forms  near  gage  but  seldom  in  sufficient  quantity  at  control  to  affect  stage- 
discharge  relation. 

Accuracy. — Stage-discharge  relation  practically  permanent;  not  affected  by  ice 
during  year.  Rating  curve  well  defined  except  for  extremely  high  and  low 
stages.  Gage  read  to  hundredths  twice  daily;  readings  reported  during  the 
winter  of  1916-17  not  entirely  reliable.  Daily  discharge  ascertained  by  applying 
mean  daily  gage  height  to  rating  table.  Records  good  except  for  winter  monthfl. 
Comparison  with  records  for  other  stations  indicates  that  the  vdnter  records  of 
the  Rappahannock  are  not  subject  to  large  errors. 

The  following  discharge  measurement  was  made  by  G.  C.  Stevens: 
March  9, 1917:  Gage  height,  3.44  feet;  discharge,  3,890  second-feet. 
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Daily  dUcItarge,  in  second-feet,  of  Rappahannock  River  near  Fredericksburg,  Va.y/or  the 

year  enaing  Sept.  SOy  1917. 


Day. 


Oct. 


1 

455 

2 

418 

3 

418 

4 

336 

5 

288 

6 

288 

7 

288 

8 

288 

9 

2(0 

10 

212 

11 

288 

12 

245 

13 

212 

14 

288 

15 

288 

16 

260 

17 

260 

18 

317 

19 

542 

20 

2,670 

1,040 
805 

21 

22:: 

2J 

675 

24 

598 

25 

578 

25 

494 

27 

494 

28 

418 

29 

440 

30 

418 

31 

323 

Nov. 


494 
650 
518 
448 

478 

455 
448 
448 
470 
448 

362 
470 
618 
470 
510 

470 
432 
462 
448 
329 

362 
329 
375 
432 
455 

550 
510 
440 
550 
626 


Dec. 


1,350 

1,070 

698 

470 

510 

448 
432 
432 
502 
440 

534 
805 
918 
805 
1,040 

8G0 
470 
996 
395 
432 

918 
5,100 
8,680 
2,400 
1,920 

1,360 
1,100 
1,280 
3,290 
1,620 
1,620 


Jan. 


1,660 
1,220 
1,770 
1,480 
1,620 

2,670 

1,280 

1,160 

975 

918 

918 
729 
602 
588 

2,570 

2,240 
2,740 
1,770 
1,160 
860 


918 
1,480 
1,280 
1,620 

1,100 
860 
1,350 
1,920 
3,100 
2,440 


Feb. 


1,770 
1,480 
1.220 
1,100 
1,220 

975 
1,220 
805 
860 
860 

760 
645 
560 
645 
760 

805 

918 

760 

1,100 

1,100 

1,420 
1,160 
1,350 
1,220 
2,000 

1,700 
1,350 
1,700 


Mar. 


2,740 
4,610 
7,070 
16,800 
19,600 

8,010 
3,700 
2920 
3,920 
2,740 

2,920 
3,490 
4,140 
6,910 
5,100 

4,140 
4,850 
8,920 
3,290 
3,100 

2,920 
2,920 
2,740 
2,570 
2,740 

2,080 
2,240 
2,920 
2,080 
1,770 
1,620 


Apr. 


May. 


1,700 
1,480 
1,420 
1,480 
2,000 

1,770 
1,420 
1,480 
1,480 
1,480 

1,220 
1,160 
1,100 
1,040 
1,040 

975 
860 
698 
616 


534 
550 
666 
608 


626 
698 
1,040 
2,570 
2,920 
1,560 


June. 


1,160 
2,240 
1,700 
1,420 
1,280 

1,220 
1,220 
1,100 
1,160 
2,920 

3,100 
1,920 
1,620 
1,420 
5,910 

3,490 
1,480 
1,360 
1,040 
918 

805 
1,220 
918 
750 
646 

750 
610 
805 
740 
676 


July. 


550 
486 
518 
1,350 
860 

626 
518 
660 
625 
^55 

9,760 

3,700 

1,220 

918 

656 

610 

1,480 

1,620 

860 

687 

750 
706 
645 
706 
1,480 

6,100 
3,490 
2,240 
1,420 
975 
750 


Aug. 


645 

569 

860 

1,700 

1,100 

706 
669 
542 
560 
4,140 

1,700 
918 
666 
550 
550 

542 
534 
534 
687 
650 

462 
1,350 
2,570 
1,420 

1,160 
729 
650 
462 
860 

1,840 


Sept. 


1,700 
729 
588 

1,660 
860 

518 
1,350 
1,220 
1,420 

806 

588 

486 
455 
750 
455 

486 


470 
448 

440 
382 
645 
478 
342 

306 
329 
336 
396 
329 


Monthly  discharge  0/ Rappahannock  River  near  Fredericksburg,  Va.,/or  the  year  ending 

Sept.  SO,  1917. 

[Drainage  area,  1,690  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


I 


Mlnjip^iTn , 


Mean. 


Per 
square 
mile. 


Runoff 
(depth  in 
inches  on 
drainage 
area). 


October 

November. 

December I 

January 1 

February ' 

March... .       ' 

i^:::::::::::::::::::::::;;::::;:::;::::::::l 

June. 

July 

August , 

September ' 

The  year 1 


2,570 

626 

8,680 

3,100 

2,000 

19,600 

20,600 

2,920 

6,910 

9,760 

4,140 

1,700 


212  , 

329  I 
396  , 
602 
650 
1,620  I 
1,220  I 
534  ' 
510 
455 
462  , 
306  ' 


478 

462 

1,360 

1,470 

1,120 

4,500 

2,660 

1,210 

1,520 

1,490 

963 

682 


20,600  I 


212 


1,500 


0.301 
.291 
.855 
.925 
.704 
2.83 
1.67 
.761 
.966 
.937 
.618 
.429 


.943 


0.35 

.32 

.99 

1.07 

.73 

3.26 

1.86 

.88 

1.07 

1.08 

.71 

.48 


12.80 
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160  SURFACE  WATER  SUPPLY,  1917,  PART  I. 

MISCEIiIiANEOUS  MEASUREMENTS. 

The  following  table  gives  the  resulta  of  measurementa  of  flow  of 
streams  of  the  north  Atlantic  slope  at  pointa  other  than  those  at 
which  gaging  stations  are  maintained: 

Miscellaneous  discharge  measurements  in  north  Atlantic  slope  basins  during  the  year  ending 

Sept.  SO,  1917. 


Date. 

Stream, 

Tributary  to  or  diverting 
from — 

Locality. 

Oace 
heigiit. 

charge. 

Sept.   4 

5 

10 

Aug.  K 

Sept.   6 

9 

Aog.  24 

25 

25 

Sept.   5 

6 

8 

June  14 

Cobboaseoeooteestream 

do 

do 

do 

do 

CoBtoooook  Rl^er 

Kennebeo  River. 

Qaidiner^Me. 

do. 

do. 

do 

do 

HUlsboro,N.H... 

do 

do 

do 

do 

do. 

do. 

do 

do. 

Near  Athol,  Haas.. 

JVrt. 

134.74 

135.25 

185.88 

136.00 

135.81 

•  19.04 

•  19.02 

•  19.38 

8.24 
7.14 
8.56 
8.51 
7.14 
7.69 

"'^ 

do, 

:::::dS::::::::::::::;:::::: 
do 

Merriuiack  River. 

362 
305 
2M 
278 
2i5 

do 

do 

Cootoooook  CanaL 

'^v.'.doV^'.v.'.'.v/^'^v.'.'^v. 

Contoooook  River 

do 

:::::t:::::::::::::::::::: 

East    Branch    of    Tully 
River. 

366 

153 
61 

do 

do 

do 

do 

do 

Diversiaii  to  Pa^^Jcard  Pond. 

6.6 
90 
82 

6.2 
27.3 
13.0 

•  Distance  to  water  surfMe  from  reference  point  on  bridge. 
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A.  Page. 

Accuraey  of  data  and  rasalts  of  computation, 

degrees  of 10-11 

AcTB-foot,  definitloa  of 8 

Amherst,  Maine,  West   Branch  of  Union 

River  at 1^17 

Andxoeeoggin  River  at  Berlin,  N.H 4<M1 

mtErroldam,N.  H 3^-10 

at  Romford  Falls,  Maine 42-43 

Appropriatians,  record  of 7 

Admelot  River  at  Hinsdale,  N.H 71-73 

Athol,  Mass.,  diversion  to  Packard  Pond 

near 160 

East  Brandi  of  Ttilly  River  near 83-85 

Authodxation  of  worlc 7 

Aziscolios  dam,  Maine,  Magalloway  River  at .  43^«4 

B. 

Bangor,  Maine,  Kendoskeag  Stream  near..  31-32 

Beaver  Kill  at  Cooks  Falls,  N.Y 142-143 

Bennetts  Bridge,  Conn.,  Pomperang  Riverat.     Ill 

Berlin,  N.  H.,  Androscoggin  River  at 40-41 

Borden  Brook  near  Westfleld,  Mass 104-106 

Burtonsville,  Md.,  Patuxent  River  near . . .  152-153 

C. 

Cedar  River  near  Indian  Lake,  N.  Y 121-123 

Qiarlemont,  Mass.,  Deerfleld  River  at 87-88 

Chemung  River  at  Chemung,  N.  Y 150-151 

Chenango    River   near    Chenango    Forks, 

N.Y 148-149 

CUntcn,  Mass.,  South  Branch  of  Nashua 

Rivernear. 57 

Cobbosseeoontee  Streamat  Gardiner, Maine.     100 
Coeiiitoate,Mass.,LakeCochituatebasmnear.  58,60 

Computation,  accuracy  of  results  of lO-ll 

Conklin,  N.  Y.,  Susquehanna  River  at 146-147 

Connecticut  River  at  First  Lake,  near  Pitts- 

burg,N.H 61-63 

atOrford,N.H 63-65 

at  Sunderland,  Mass 65-67 

Connecticut  River  basin,  gaging-station  rec- 
ords in 61-106 

Ccntoocook  canal  at  Hill8bcro,N.H 100 

Contoocook  River  at  Hill8bcro,N.H 100 

Control,  definition  of 8 

Cooks  Falls,  N.Y.,  Beaver  Killat 143-143 

Cooperation,  record  of 11 

Cornish,  Maine,  Oasipee  River  at 40-51 

Saoo  River  at 47-40 

Covert,  C.  C,  work  of. 13 

Current  meters.  Price,  plate  showing 8 

D. 

Data,  accuracy  oL 10-11 

explanation  of 0-10 

Dead  River  at  The  Forks,  Maine 35-37 

Deerfleki  River  at  Charlemont,  Mass 87-88 

lOlSeO**— 20— W8P  451 11 


Definition  of  terms 8 

Delaware  River  at  Port  Jervls,  N.  Y 180-140 

at  Riegelsville,  N.  7 140-142 

East  Branch  of,  at  Fish  Eddy,  N.  Y.. .  137-138 
West  Branch  of,  at  Hale  Eddy,  N.  Y. .  144-145 

Delaware  River  basin,  gaging-statton  reoorda 

In 137-142 

Dickinson,  W.  E.,  work  of 15 

E. 

Eagle  Bridge,  N.  Y.,  Hoosic  River  near. . . .  133-134 
Errol  dam,  N.  H.,  Androscoggin  River  at. . . .  30-40 

Erving,  Mass.,  MiUeca  River  at 75^77 

Explanation  of  data »-lO 

F. 

Falls  Village,  Conn.,  Housatonic  Riverat...  100-110 
Farmington  River  near  New  Boston,  Mass..  106-106 
First  Lake  near  Pittsburg,  N.  H.,  Connecti- 
cut River  near. 61-63 

Fish  Eddy,  N.  Y.,  East  Branch  of  DeUware 

Riverat 137-138 

Forks,  The,  Maine,  Dead  River  at 35-37 

Kennebec  River  at 34-36 

Foxcroft,  Maine,  Piscataquis  River  near 27-20 

Framingham,  Mass.,  Sudbury  River  basin 

near 58-50 

Franklin  Junction,  N.  H.,  Merrimack  River 

at 51-62 

Frederick,  Md.,  Monocacy  River  at 156-157 

Fredericksburg,  Va.,  Rappahannock  River 

near 158-150 

Frlec  waterstage  recorder,  plate  showing 0 


G. 

Gardiner,  Maine, Cobbosseeoontee  Streamat..     160 

Gardner,  Mass.,  Otter  River  near 81-83 

Gibbs  Crossing,  Mass.,  Ware  River  at 80-00 

Goes  Heists,  Mass.,  Middle  Brandi  of  West- 
fleld Riverat 100-102 

Great  Barrington,  Mass.,  Housatonic  River 

near 107-108 

Grindstone,  Maine,  East  Branch  of  Penob- 
scot Riverat 23-25 

Gurley  printing  water-stage  recorder,  plate 

showing 0 

H. 

Hadley,N.Y.,8acandaga  River  at 131-182 

HiUsboro,  N.  H.,  Contoocook  canal  at 160 

Contoocook  River  at 160 

Hinsdale,  N.  H.,  Ashuelot  River  at 71-73 

Hooste  River  near  Eagle  Bridge,  N.Y 133-134 

Hope,  N.Y.,Sacandaga  River  near. 120-130 

Housatonic  River  at  Falls  Village,  Conn. . .  100-110 

near  Great  Barrington,  Mass 107-108 

161 
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Page. 
Hooaatoolc  River  badn,  gaging-sUtion  reo- 

ordflin 107-111 

HudsoQ  River  at  MechanicsviUe,  N.Y 120-121 

at  North  Creek,  N.Y 114-115 

at  Spier  Falls,  N.  Y 118-119 

atThiiniiaii,N.Y 115-117 

near  Indian  Lake,  N.Y 112-113 

nudsoii  River  basin,  gaging-sUtion  records 

in 112-136 

I. 

Indian  Lake,  N.Y.,  Cedar  Rivernear 121-123 

Hudson  Rivernear 112-113 

Indian   Lake  Reservoir  at   Indian   Lake, 

N.Y 123-124 

Indian  River  near  Indian  Lake,  N.Y 12&-126 

K. 

Kenduskeag  Stream  near  Bangor,  Maine....  31-32 

Kpnnebec  River  at  The  Forks,  Maine 84^ 

Kennebec  River  basin,  gaging-station  rec- 
ords in. 33-38 

Knlghtvllle,  Mass.,  Westfleld  River  at 96-98 

L. 
Lake  Cochituate  basin  near  Codiituate,  Mass.  68,60 

Lawrence,  Mass.,  Merrimack  River  at 6»-55 

Little  Androscoggin  River  near  South  Paris, 

limine 4*-*6 

Lowell,  Maine,  Passadumkeag  River  at 29-31 

M. 

Machias  River  at  WhitneyviUe,  Maine 14-15 

KagaUoway  River  at  Adscohos  dam,  Maine. .  43-44 

Maiae,  cooperation  by U 

Massachusetts,  eooperatian  by H 

Matlawamkeag  River    at    Mattawamkeag, 

Maine 25-27 

MeohanicsviUjB,  N .  Y.,  Hudson  River  at . . .  120-121 
Medway,  Me.,  West  Branch  of  Penobscot 

Rivernear 19-21 

Merrimack,  N.  H.,  Souhegan  River  at 55-56 

Merrimack  River  at  Franklin  Junction,  N  .H.  51-52 

at  Lawrence,  Mass 53-55 

Merrimack  River  basin,  gaghig-statton  rec- 
ords in 51-60 

MUlers  River  at  Erving,  Mass 75-77 

near  Winchendon,  Mass 73-75 

MOlinocket,  Maine,  West  Branch  of  Pen- 
obscot River  at 18 

Mohawk  River  at  Vischer  Ferry  dam,  N .  Y.  135-136 

Monocacy  River  at  Frederick,  Md 156-157 

Mooiehead  Lake  at  east  outlet,  Maine 33 

Moss  Brook  at  Wendell  Depot,  Mass S5-87 

N. 

Nashua  River,  South  Branch  of,  near  Clinton, 

Mass 57 

New  Boston,  Mass.,  Farmlngton  River  near  105-106 

New  York  State,  cooperation  by 11 

North  Creek,  N.  J.,  Hudson  River  at 114-115 

O. 

Ortord,N.H.,  Connecticut  River  at 63-65 

Ossipee  River  at  Comishy  Maine 49-51 

Otter  River  near  Gardner,  Mass 81-83 


P.  rase. 

Packard  Pond,  diversion  to,  near  Athoi, 

Mass MO 

Passadumkeag  River  at  Lowell,  Maine 39-31 

Patuxent  River  near  Burtonville,  Md 152-US 

Penobscot  River  at  West  Enfield,  Maine 21-33 

East  Branch of,at  Orhidstone,  ICaine... . .  23-25 
WestBranchof,atMillinocket,Malne....       IB 

near  Medway,  Maine 19-21 

Penobscot   River  basin,  gaglng-statkm  rec- 
ords in 18-32 

Personnel,  record  of 11-12 

Passumpsio  River  at  Pierce's  mills,  near  St. 

Johnsbury,  Vt. 67-« 

Pierce,  C.  H.,  work  of U 

Pierce's  mills  near  St.  Johnsbury,  Vt.,  Pas- 

sumpsic  River  at 67-60 

Piscataquis  River  near  Foxcrof  t,  Maine 27-29 

Pittsburg,  N.  H.,  Connecticut  River  at  First 

Lalcenear 61-63 

Pittsfleld,  Maine,  Sebastioook  River  at 37-38 

PointofRocks,Md.,  Potomac  River  at 154-155 

PomperaugRiverat  Bennetts  Bridge,  Conn..     Ul 

Poorly  defined,  meaning  of 10 

Port  Jervis,  N.  Y.,  Delaware  River  at 139-140 

Potomac  River  at  Point  of  Rocks,  Md 154-155 

Potomac  River  basin,  gaging-statkm  records 

In 154-157 

Presumpscot  River  at  outlet  of  Sebago  Lake, 

Maine 46-47 

Price  current  meteis,  plate  showing 8 

Priest  Brook  near  Winchendon,  Mass 79-81 

Q. 
Quaboag  River  at  West  Brhnfleld,  Mass.....  94-06 

R. 

Rappahannock  River  near  Frederi^sburg, 

Va 158-159 

Riegelsville,N.J.,DelawareRlverat. 140-143 

Riverbank,N.J.,Schn)onRhnerat 127-138 

Rumford  Falls,  Maine,  Androscoggin  River 

at 4»-0 

Run-og  (depth  in  inchee),  definition  of 8 

S. 

SacandagaRiveratHadley,N.Y 131-133 

near  Hope,  N.Y 129-130 

Saoo  River  at  Cornish,  Mataie 47-49 

Saco  River  basin,  gaglng-statlon  records  in. . .  47-^1 

St.  John  River  at  Van  Buren,  Maine 12-13 

St.  Johnsbury,  Vt.,  Passumpeic  River  near. . .  67-69 

Schroon  River  at  Riverbank,  N.Y 127-138 

Scope  of  work 7-8 

Sebago  Lake,  Maine,  Presumpscot  River  at 

outletol 46-17 

Sebastfeook  River  at  Pittsfleld,  Maine. 37-38 

Second-foot,  definiticm  of 8 

Second-foot  per  square  mile,  definition  of 8 

Sip  Pond  Brook  near  Winchendon,  Mass. . . .  77-79 

Souhegan  River  at  Merrimack,  N.  H 55-56 

South  Paris,  Mahie,  Little  Androsooggln 

Rivernear 44-45 

Spier  Falls,  N.  Y.,  Hudson  River  at. 118-119 

Stage-discharge  relatton,  deflnithm  of. 8 

Stevens,  O.C.,  work  of ** 
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Stevens  oanttmonswater-stage  reoorder,plate 

showtng. 9 

Badbarj  River  basin  near Pnmlngham.lCass  68-50 
Sonderland,  Mass.,  Connecticut  River  at. . . .  65-67 

Snsqnehaiuia  River  at  Conidin,  N.  Y 146-147 

Soaqnebanna  River    baadn,    gaging-station 

records  in 146-151 

Swift  Rtver  at  West  Ware,  ICass 91-W 

T. 

Tmns^deflnttionsor 8 

Tlmrnian,  N.  Y.,  Hudson  River  at 116-117 

Tony  Rivor,  East  Branch  of,  near  Athol, 

83-85 


U. 
Union  River,  West  Branch  of,  at  Amherst, 


16-17 


Van  Bnren,  Maine,  St.  John  River  at 12-13 

Vermont,  cooperation  by U 

Vischer  Ferry  dam,  N.  Y.,  Mohawk  River 

•t 136-136 


Ware  River  at  OibbsCrosBing,  Mass 80-00 

Water-stage  recorders,  plate  showing 0 

Well  defined,  meaning  of lo 

WendellDepot,  Mass.,  Moss  Brook  at 86-87 

West  Brhnfleld,  Mass.,  Quaboag  River  at. . .  04-96 

West  Enfield,  Maine,  Penobscot  River  at 21-23 

West  Hartford,  Vt.,  White  River  at 6^71 

West  Ware,  Mass.,  Swift  River  at 01-08 

Westfleld,  Mass.,  Borden  Brook  near 104-106 

Westfleld  Little  River  near  Westfield,  Mass  102-108 

Westfleld  River  at  KnightvOle,  Mass 06-08 

near  Westileld,  Mass 08-100 

Middle   Branch   of,  at   Ooas   Heights, 

Mass 100-102 

White  River  at  West  Hartford,  Vt 6^71 

Whitneyville,  Maine,  Machias  River  at 14-16 

Winchendon,  Mass.,  Millers  River  near. 73-75 

Priest  Brook  near 70-81 

Sip  Pond  Brooknear 77-70 

Work,  division  of. u-12 

Z. 
Zero  flow,  definition  of 8 
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STREAM-GAGING    STATIONS    AND    PUBLICATIONS 
REUTING  TO  WATER  RESOURCES. 


Part  I.    NORTH  ATLANTIC  SLOPE  BASINS. 

INTBODITCnOK. 

Investigation  of  water  resources  by  the  United  States  Geological 
Survey  has  consisted  in  large  part  of  measurements  of  the  volume 
of  flow  of  streams  and  studies  of  the  conditions  affecting  that  flow, 
but  it  has  comprised  also  investigation  of  such  closely  allied  subjecta 
as  irrigation,  water  storage,  water  powers,  underground  waters,  and 
quality  of  waters.  Most  of  the  results  of  these  investigations  have 
been  published  in  the  series  of  water-supply  papers,  but  some  have 
appeared  in  the  bulletins,  professional  papers,  monographs,  and 
annual  reports. 

The  results  of  stream-flow  measurements  are  now  published  an- 
nually in  12  parts,  each  part  covering  an  area  whose  boundaries 
coincide  with  natural  drainage  features  as  indicated  below. 

Part  I.  North  Atlantic  slope  basinB. 

II.  South  Atlantic  slope  and  eastern  Gulf  of  Mexico  basins. 

III.  Ohio  River  basin. 

IV.  St.  Lawrence  River  basin. 

v.  Upper  Mississippi  River  and  Hudson  Bay  basins. 
VI.  Missouri  River  basin. 
VII.  Lower  Mississippi  River  basin. 
VIII.  Western  Gulf  of  Mexico  basins. 
IX.  Colorado  River  basin. 
X.  Great  Basin. 
XI.  IVdfic  slope  basins  in  California. 
XII.  North  Pacific  slope  basins,  in  three  volumes: 

Af  P^icific  slope  basins  in  Washington  and  upper  Columbia  River  basin. 

B,  Snake  River  basin. 

C,  Lower  Coliunbia  River  basin  and  Pacific  slope  basins  in  Oregon. 

This  appendix  contains,  in  addition  to  the  list  of  gaging  stations 
and  the  annotated  list  of  publications  relating  specifically  to  the 
section,  a  similar  list  of  reports  that  are  of  general  interest  in  many 
sections  and  cover  a  wide  range  of  hydrologic  subjects;  also  brief 
references  to  reports  published  by  State  and  other  organizations 
(p.  xxin). 

HOW  OOVBBNHENT  BSPOBTS  MAY  BB  OBTAINBD  OB  OONSXTLTED. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geolcgical  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below. 
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SURFACE  WATER  SUPPLY,  191*1,  PART  I. 


1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the  Direc- 
tor of  the  Geological  Survey,  Washington,  D.  C.  The  edition  printed 
for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the  prin- 
cipal cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey  as  follows: 

BoBton,  Mass.,  2500  Customhoufle. 

Albany,  N.  Y.,  704  Journal  Building. 

Atlanta,  Qa.,  Poet  Office  Building. 

Madison,  Wis.,  c/o  Railroad  Commiwion  of  \^^0consin. 

Topeka,  Kans.,  25  Federal  Building. 

Austin,  Tex.,  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  403  New  Poet  Office  Building. 

Tucson,  Ariz.,  University  of  Arizona. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Tacoma,  Wash.,  406  Federal  Building. 

Portland,  Oreg.,  606  Post  Office  Building. 

San  Francisco,  Cal.,  328  Customhouse. 

Los  Angeles,  Cal.,  619  Federal  Building. 

Honolulu,  Hawaii,  14  Capitol  Building. 

A  list  of  the  Geological  Survey's  publications  may  be  obtained  by 
applying  to  the  Director,  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

STBEAM-FLOW  BBPOBTS. 

Stream-flow  records  have  been  obtained  at  more  than  4,240  points 
in  the  United  States,  and  the  data  obtained  have  been  published  in 
the  reports  indicated  in  the  following  table: 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey, 
[A- Annual  Report;  B-BuUetin;  W- Water^ui^lj  Paper.] 


Report. 


10th  A,  pt.  2. 
lltliA,pt.2. 

12th  A,  pt.  3. 

13th  A,  pt.  8. 

14th  A,  pt.  3. 


B181 

16th  A,  pt.  3. 
B140...:..... 


Character  of  data. 


Descriptive  information  only 

Mcathly  discharge  and  descriptive  information. 

....do. 

Mean  discharge  in  seoQod-feet 

Moothly  discharge  daag-tlme  reoofds,  1871  tolflBS) 

Desoriptioos,  measurements,  gage  heights,  and  ratings 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 
discharge  (also  many  data  covering  earlier  years). 


Year. 


1884  to  Sept, 

1880. 
1884  to  June  S^ 

1801. 
1881  to  Dec  SI, 

1802. 
1888  to  Dec.  SI, 

1808. 
1803  and  1W4. 

180&. 
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J5tnamr/Uw  daia  in  reportM  of  ike  United  States  Gtohgkal  Starej^—ContkaaeA. 


Baport. 

Character  of  data. 

Year. 

'W  11.             

GacalieixhtsCabosace  heights  for  earlier  Years) 

(also  similar  data  for  some  earlier  years). 

States,  e^em  Ifissiasip^  River,  and  ifissouri  River  above 
JaaSoowithKaiMMr 

fliSBippl  Riw  beknr  Juncttaa  oflZissouri  and  Platte,  and 
western  United  8tat«0. 

(abo  some  long-time  records). 

eastern  Mi9slaBiiH>i~River.  and  Miffiouri  River. 

westem  United  States. 
Monthly  diiK?harge  (aIqo  for  many  earlier  jMTV)  . 

1898. 

IStli  A,pt.4 

1W5  and  1806. 

-WIS 

1897. 

W  1«. 

1897. 

10tliA,pt.4 

1807 

W27. 

1896. 

■w^ 

1898. 

aOCliA.pt.4 

18QS. 

W35toao 

1899. 

Slfft  A.  pi.  4 

If 4^hiy  dl<^^iarst^ 

1899. 

W47io62. 

190a 

22d  A.pt.4 

ifffffithfy  disdiargif^ 

1900. 

W65.M. 

Desertions,  meascnements,  gage  heights,  and  ratings 

190L 

W75! 

MMithV<J**<*h»'K^ '  ■"• " ■"   ■  ■' ■"■ 

lOOL 

W82to8S 

Complete  data  r...... . . .         .........         .  ... 

1903. 

W  97  to  100 

do 

1908. 

Wl34tol35 

...da 

1901 

W  165  to  178. 

do 

190&. 

Wa01to214. 

....do 

1908. 

W241to2S2. 

da 

1907-& 

W  361  to  373. 

do. 

1900. 

W281to303 

:::::do:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

1910. 

waoitosis 

da 

191L 

W321to833 

da 

1913. 

W351to863 

da 

1913. 

WSSltoSM. 

da 

1914. 

W401to414 

....do. 

1915. 

W431to444 

da .                  

1918. 

W451to4M. 

::;::da::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

1917. 

NoTB— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years,  and  miscellaneous  measurements  at 
many  points  other  than  r^ular  gaging  stations  have  been  made 
each  year.  An  index  of  the  reports  containing  records  obtained 
prior  to  1904  has  been  published  in  Water-Supply  Paper  119. 

The  following  table  gives,  by  years  and  drainage  basin,  the  nimi- 
bers  of  papers  on  surface-water  supply  published  from  1899  to  1917. 
The  data  for  any  particular  station  \dll  be  foimd  in  the  reports  cov- 
ering the  years  during  which  the  station  was  maintained.  For  exam- 
ple, data  for  1902  to  1917  for  any  station  in  the  area  covered  by  Part 
in  are  published  in  Water-Supply  Papers  83,  98,  128,  169,  205,  243, 
263,  283,  303,  323,  353,  383,  403,  433,  and  453  which  contam  records 
for  the  Ohio  River  basin  for  those  years. 
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GAGING  STATIONS.  VH 

In  these  papers  and  in  the  foUowmg  lists  the  station^  are  arranged 
in  downstream  order.  The  main  stem  of  any  river  is  determined  by 
measuring  or  estimating  its  drainage  area — that  is,  the  headwater 
stream  having  the  largest  drainage  area  is  considered  the  continua- 
tion of  the  main  stream  and  local  changes  in  name  and  lake  surface 
are  disr^arded.  All  stations  from  the  source  to  the  mouth  of  the 
main  stem  of  the  river  are  presented  first,  and  the  tributaries  in  regu- 
lar order  from  source  to  mouth  follow,  the  streams  in  each  tributary 
basin  being  listed  before  those  of  the  next  basin  below. 

In  exception  to  this  rule  the  records  for  Mississippi  River  are  given 
in  four  parts,  as  indicated  on  page  ni,  and  the  records  for  large  lakes 
are  taken  up  in  order  of  streams  around  the  rim  of  the  lake. 

PBINOIPAIi  STBBAX8. 

The  principal  streams  flowing  into  the  Atlantic  Ocean  between  St. 
John  River,  Maine-New  Bnmswick,  and  York  River,  Virginia,  are 
the  St.  Croix,  Machias,  Union,  Penobscot,  Kennebec,  Androscoggin, 
Saco,  Merrimack,  Mystic,  Blackstone,  Connecticut,  Hudson,  Delaware, 
Susquehanna,  Potomac,  and  Rappahannock.  The  streams  drain 
wholly  or  in  part  the  States  of  Connecticut,  Delaware,  Maine,  Mary- 
land, Massachusetts,  New  Jersey,  New  Hampshire,  New  York,  Penn- 
sylvania, Rhode  Island,  Vermont,  Virginia,  and  West  Virginia. 

GAGINO  STATIONS.! 

NoTB.— Dash  after  date  indicates  that  station  was  being  maintained  September  80, 1917.  Fbrlod  after  a 
date  Indicates  discootlnuanoe. 

8T.  JOHN   RIVER  BASIN. 

St.  John  River  near  Dickey,  Maine,  1910-11. 
St.  John  River  at  Fort  Kent,  Maine,  1905-1915. 
St.  John  River  at  Van  Buren,  Maine,  1908- 

Alkgash  River  near  Allagash,  Maine,  1910-11. 

St.  Francifl  River  at  St.  Francis,  Maine,  1910-11. 

Fiflh  River  at  Wallagrass,  Maine,  190^-1908;  1911. 

Madawaska  River  at  St.  Rose  du  Degele,  Quebec,  1910-11. 

Aroostook  River  at  Fort  Fairfield,  Maine,  1903-1910. 

ST.  CROIX   RTVKR  BASIN. 

St.  Croix  River  near  Woodland  (Spraguee  Falls),  Maine,  1902-1911. 
St.  Croix  River  at  Baring,  Maine,  1914. 

West  Branch  of  St.  Croix  River  at  Baileyville,  Maine,  1910-1912. 

MACHIAS   RIVER  BASIN. 

Machias  River  at  Whitney,  Maine,  1903- 

>  Bt.  John  River  to  York  Bivor,  ixiDlaslva. 


Digitized  by 


Google 


Vni  SURFACE  WATER  SUPPLY,  1917,  PART  I. 

UNION  BITBB  BASIN. 

Union  River,  West  Branch  (head  of  Union  River),  at  Amheret,  Maine,  1909- 
Union  River,  West  Branch,  near  Mariaville,  Maine,  1909. 
Union  River  at  Ellsworth,  Maine,  1909. 

East  Branch  of  Union  River  near  Waltham,  Maine,  1909. 

Webb  Brook  at  Waltham,  Maine,  1909. 

Green  Lake  (head  of  Reeds  Brook)  at  Green  Lake,  Maine,  1909-1912. 

Reeds  Brook  [Green  Lake  Stream]  at  Lakewood,  Maine,  1909-1913. 

Branch  Lake  (head  of  Branch  Lake  Stream)  near  Ellsworth,  Maine,  1909-1915. 

Branch  Lake  Stream  near  Ellsworth,  Maine,  1909-1914. 

PENOBSCOT   BIVBB   BASIN. 

Penobscot  River,  West  Branch  (head  of  Penobscot  River),  at  Millinocket,  Maine,  1901- 
Penobscot  River,  West  Branch,  near  Medway,  Maine,  1916- 
Penobscot  River  at  West  Enfield,  Maine,  1901- 
Penobscot  River  at  Sunkhaze  rips,  near  Costigan,  Maine,  1899-1900. 
East  Branch  of  Penobscot  River  at  Grand  Lake  dam,  Maine,  1912. 
East  Branch  of  Penobscot  River  at  Grindstone,  Maine,  1902- 
Mattawamkeag  River  at  Mattawamkeag,  Maine,  1902- 
Piscataquis  River  near  Foxcioft,  Maine,  1902- 
Passadumkeag  River  at  Lowell,  Maine,  1915- 

Cold  Stream  Pond  (head  of  Cold  Stream),  Maine,  1900-1911  (record  of  opening 

and  closing  of  pond). 
Cold  Stream  at  Enfield,  Maine,  1904-1906. 
Kenduskeag  Stream  near  Bangor,  Maine,  1908- 
Orland  River: 

Phillips  Lake  outlet  near  East  Holden,  Maine,  1904-1908. 

ST.    OEOBOB   BIVEB  BASIN. 

St.  George  River  at  Union,  Maine,  1913-14. 

KBNNBBEC  BIVEB  BASIN. 

Moose  River  (head  of  Kennebec  River)  near  Rockwood,  Maine,  1902-1908;  1910-1912. 
Moosehead  Lake  (on  Kennebec  River)  at  Greenville,  Maine,  1903-1906  (stage  only). 
Mooeehead  Lake  at  east  outlet,  Msdne  (stage  only),  1895- 
Kennebec  River  at  The  Forks,  Maine,  1901- 
Kennebec  River  at  Bing^iam,  Maine,  1907-1910. 
Kennebec  River  at  North  Anson,  Maine,  1901-1907. 
Kennebec  River  at  Waterville,  Maine,  1892-1916. 

Kennebec  River  at  Gardiner,  Maine,  1785-1910  (record  of  opening  and  closing  d 
navigation). 

Roach  River  at  Roach  River,  Maine,  1901-1908. 

Dead  River  near  The  Forks,  Maine,  1901-1907;  1910- 

Carrabassett  River  at  North  Anson,  Maine,  1901-1907. 

Sandy  River  near  Farmington,  Maine,  1910-1915. 

Sandy  River  near  Madison,  Maine,  1904-1908. 

Sebasticook  River  at  Pittsfield,  Maine,  1908- 

Messalonskee  Stream  at  Waterville,  Maine,  190S-1905. 

Cobbosseecontee  Lake  (on  Cobbosseecontee  Stream),  Maine,  1839-1911  (dates  of 
opening  and  closing). 

Cobbosseecontee  Stream  at  Gardiner,  Maine,  1890-1915. 
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GAGING  STATIONS. 


ANDR080000IN  RIVER  BASIN. 


Rangeley  Lake  (head  of  Androscoggin  River),  Maine,  187^1911  (dates  of  opening 

and  closing). 
Androscoggin  River  at  Errol  dam,  N.  H.,  1905- 
Androscoggin  River  at  Berlin,  N.  H.,  1913- 
Androscoggin  River  at  Crorham,  N.  H.,  1903  (fragmentary). 
Androscoggin  River  at  Shelbume,  N.  H.,  1903-1907;  1910. 
Androscoggin  River  at  Rumford  Falls,  Maine,  1892-1903;  1905- 
Androscoggin  River  at  Dixfield,  Maine,  1902-1908. 

Magalloway  River  at  Aziscohos  dam,  Maine,  1912-  * 

Auburn  Lake,  Maine,  1890-1911  (date  of  opening). 

Little  Androscoggin  River  at  Bisco  Falls,  near  South  Paris,  Maine,  1913- 

PRESUMPSCOT  RIVER  BASIN. 

Presumpscot  River  at  outlet  of  Sebago  Lake,  Maine,  1887- 

SACO  RIVER  BASIN. 

Saco  River  near  Center  Conway,  N.  H.,  1903-1912. 
Saco  River  at  Cornish,  Maine,  191&- 
Saco  River  at  West  Buxton,  Maine,  1907- 
Ossipee  River  at  Cornish,  Maine,  1916- 

MERRIMACK   RIVER  BASIN. 

PemigewasBet  River  (head  of  Merrimack  River)  at  Plymouth,  N.  H.,  188^1913. 
Merrimack  River  at  Franklin  Junction,  N.  H.,  1903- 
Menimack  River  at  (}arvins  Falls,  N.  H.,  1904-1915. 
Merrimack  River  at  Lowell,  Mass.,  1848-1861;  1866-1916. 
Merrimack  River  at  Lawrence,  Mass.,  1880- 

Middle  Branch  of  Pemigewasset  River  at  North  Woodstock,  N.  H.,  1911-12. 

Lake  Winnepesaukee  at  Lakeport,  N.  H.,  1860-1911.    (Stage  only.) 

Contoocook  River  at  West  Hopkinton,  N.  H.,  1903-1907. 

Suncook  River  at  East  Pembroke,  N.  H.,  1904-5. 

Souhegan  River  at  Merrimack,  N.  H.,  1909- 

Nashua  River: 

South  Branch  of  Nashua  River,  Clinton,  Mass.,  1896- 

Cono^  River  at  Lowell,  Mass.,  1901-1916. 

Sudbury  River  at  Framingham,  Mass.,  1875- 
Lake  Cochituate  at  Cochituate,  Mass.,  1863- 

MTSnO  RIVER  BASIN. 

Mystic  Lake  (on  Mystic  River)  near  Boston,  Mass.,  187^1897. 

CHARLES    RIVER    BASIN. 

Charles  River  at  Waltham,  Mass.,  1903-1909. 

TAUNTON    RIVER    BASIN. 

Matfield  River  (head  of  Taunton  River)  at  Elmwood,  Mass.,  1909-10. 
Satucket  River  near  Elmwood,  Mass.,  1909-10. 
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PBOYIDSNGB  BIYBB  BA8IN. 

Providence  River: 
Seekonk  River: 

Tenmile  River  near  Rumford,  R.  I.,  1909. 
Blackstone  River  at  Woonsocket,  R.  I.,  1904-6. 
Blackstone  River  at  Albion,  R.  I.,  1914- 
Blackstone  River  at  Berkeley,  R.  I.,  1901-2. 

Branch  River  at  Branch  Village,  R.  I.,  1909-10;  1912-18. 
Woonaaqoatucket  River  at  OhieyviUe,  R.  I.,  1910 

PAWTUXET  RIVER  BASIN. 

Pawtuxet  River  at  Harris,  R.  I.,  1909. 

PAWGATUCK  RIVXR  BASIN. 

Pawcatuck  River: 

Wood  River  at  Hope  VaUey,  R.  I.,  1909-10. 

THAMES  RIVER  BA8IK. 

Thames  River: 

Quinebaug  River: 

Shetucket  River  at  Willimantic,  Conn.,  1904-5. 

CONNECTICUT  RHTER  BASIN. 

Connecticut  River  at  First  Lake,  near  Pittsbuig,  N.  H.,  1917- 
Connecticut  River  at  Orford,  N.  H.,  1900- 
Connecticut  River  at  Sunderland,  Mass.,  1904- 
Connecticut  River  at  Holyoke,  Mass.,  1880-1899. 
Connecticut  River  at  Hartford,  Conn.,  1896-1908. 

Israel  River  above  South  Branch,  near  Je£ferBon  Highlands,  N.  H.,  190S-1906. 
Israel  River  below  South  Branch,  at  JefferBon  Highlands,  N.  H.,  1903-1907. 
PasBumpsic  River  at  Pierce's  Mills,  near  St.  Johnsbury,  Vt.,  1909- 
PasBumpsic  River  at  St.  Johnsbury  Center,  Vt.,  1903. 
Anunonoosuc  River  at  Bretton  Woods,  N.  H.,  1903-1907. 

Zealand  River  near  Twin  Mountains,  N.  H.,  1903-1907. 

Little  River  at  Twin  Mountain,  N.  H.,  1904-5. 
White  River  at  Sharon,  Vt.,  1903-4;  1909-1913. 
White  River  at  West  Hartford,  Vt.,  1915- 
Ashuelot  River  at  Winchester,  N.  H.,  1903-4. 
Ashuelot  River  at  Hinsdale,  N.  H.,  1907-1909;  1914- 
MiUers  River  at  Wendell  Depot,  Mass.,  1909-1913. 
Millers  River  near  Winchenden,  Mass.,  1910- 
Millers  River  at  Erving,  Mass.,  1914- 

Sip  Pond  Brook  near  Winchenden,  Mass.,  1916- 

Priest  Brook  near  Winchenden,  Mass.,  1916- 

Otter  River  near  Gardner,  Mass.,  1916-17. 

East  Branch  Tully  River  near  Athol,  Mass.,  1916- 

Moss  Brook  at  Wendell  Depot,  Mass.,  1909-10;  1916- 
Deerfield  River  at  Hoosac  Tunnel,  Mass.,  1909-1913. 
Deerfield  River  at  Charlemont,  Mass.,  1913- 
Deerfield  River  at  Shelbume  Falls,  Mass.,  1907-1913. 
Deerfield  River  at  Deerfield,  Mass.,  1904-5. 
Ware  River  (head  of  Chicopee  River)  at  Ware,  Mass.,  1904-1911. 
Ware  River  at  Gibbs  Crossing,  Mass.,  1912- 

Bumshirt  River  near  Templeton,  Mass.,  1909. 

Swift  River  at  West  Ware,  Mass.,  1910- 

Quaboag  River  at  West  Warren,  Mass.,  1903-1907. 

Quaboag  River  at  West  Brinifield,  Mass.,  1909- 
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Coimecticut  River  tributaries— Continued. 

Westfield  River  at  Knigfatville,  Maas.,  190^ 

Weatfield  River  at  RuflBell,  MaaB.,  1904^. 

Westfield  River  near  Westfield,  Maas.,  1914- 

Middle  Branch  of  Weetfidd  River  at  Goob  Heists,  Maae.,  1910- 
West  Branch  of  Westfield  River  at  Cheater,  Maaa.,  191^ 
Weatfield  LiUle  River  near  Weatfield,  Maaa.,  1905- 
Borden  Brook  near  WeetMd,  Maaa.,  1910- 

Farmington  River  near  New  Beaton,  Maaa.,  191&- 

Sahnon  River  at  Leeaville,  Conn.,  1905-6. 

HOUSATONIC  BIVBR  BA8IN. 

Houaatonic  River  near  Great  Barrington,  Maaa.,  1913- 
Eouaatonic  Rivar  at  Falla  Village,  Conn.,  191^ 
Houaatonic  River  at  Gaylordaville,  Conn.,  1900-1914. 

Tenmile  River  at  Dover  Plaina,  N.  Y.,  1901-1903. 

Pomperaug  River  at  Bennetta  Bridge,  Conn.,  1913-1916. 

MIANU8  RIVER   BASIN. 

Mianua  River  at  Bedford,  N.  Y.,  1903. 
Ifianus  River  near  Stamford,  Conn.,  1903. 

BTRAM  RIVER  BASIN. 

Byram  River,  West  Branch  (head  of  Byram  River),  near  Port  Cheater,  N.  T.,  1903. 
Byram  River  at  Pemberwick,  Conn.,  1903. 

East  Branch  of  Byram  River  near  Greenwich,  Conn.,  1903. 

Middle  Branch  of  Byram  River  near  Riverville,  Conn.,  1903. 

HUDSON  RIVER  BASIN. 

Hudson  River  near  Indian  Lake,  N.  Y.,  1916- 
Hudaon  River  at  North  Creek,  N.  Y.,  1907- 
Hudson  River  at  Thunnan,  N.  Y.,  1907- 
Hudson  River  at  Corinth,  N.  Y.,  1904-1912. 
Hudson  River  at  Spier  Falls,  N.  Y.,  1912- 
Hudson  River  at  Fort  Edward,  N.  Y.,  1899-1908. 
Hudson  River  at  Mechanicville,  N.  Y.,  1890- 

Cedar  River  near  Indian  Lake,  N.  Y.,  1911- 

Indian  Lake  reservoir  near  Indian  Lake,  N.  Y.,  1900- 

Indian  River  near  Indian  Lake,  N.  Y.,  1912-1914;  1915- 

Schroon  Lake  (on  Schroon  River)  at  Pottersville,  N.  Y.,  1908-1911. 

Schroon  River  at  Riverbank,  N.  Y.,  1907- 

Schroon  River  at  Warrensburg,  N.  Y.,  1895-1902. 

Sacandaga  River  at  Wells,  N.  Y.,  1907-1911. 

Sacandaga  River  near  Hope,  N.  Y.,  1911- 

Sacandaga  River  at  Northville,  N.  Y.,  1907-1910. 

Sacandaga  River  near  Hadley,  N.  Y.,  1907-1910. 

Sacandaga  River  (at  cable)  at  Hadley,  N.  Y.,  1911- 

Sacandaga  River  at  Union  Bag  &  Paper  Co.'s  mill  at  Hadley,  N.  Y.,  1909-1911. 
West  Branch  of  Sacandaga  River  at  Whitehouse,  N.  Y.,  1910. 
West  Branch  of  Sacandaga  River  at  Blackbridge,  near  Wells,  N.  Y.,  1911-1916. 

Batten  KiU  at  Battenville,  N.  Y.,  1908. 

Fish  Creek  at  Burgoyne,  N.  Y.,  1905;  1908. 

Hoosic  River  near  Eagle  Bridge,  N.  Y.,  19ia 
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Hudflon  River  tiibutaiies — Contiiiued. 

Hooaic  River  at  Buakirk,  N.  Y.,  1903-1908. 

Mohawk  River  at  Ridge  Mills,  near  Rome,  N.  Y.,  189^1900. 

Mohawk  River  at  Utica,  N.  Y.,  1901-1903. 

Mohawk  River  at  litUe  Falls,  N.  Y.,  1898^1909;  1912. 

Mohawk  River  at  Rocky  Rift  dam,  near  Indian  Castle,  N.  Y.,  1901* 

Mohawk  River  at  Tribes  HiU,  N.  Y.,  1912. 

Mohawk  River  at  Schenectady,  N.  Y.,  1899-1901. 

Mohawk  River  at  Rexford  FUts,  N.  Y.,  1898-1901. 

Mohawk  River  at  Vischer  Ferry  dam,  N.  Y.,  19ia- 

Mohawk  River  at  Dunsbach  Ferry,  N.  Y.,  189S-1909. 

Ninemile  Creek  at  Stittville,  N.  Y.,  189S-99. 

Oriskany  Creek  at  Coleman,  N.  Y.,  1904-1906. 

Oriskany  Creek  at  Wood-road  bridge,  near  Oriskany,  N.  Y.,  1901-1904. 

Oriskany  Creek  at  State  dam,  near  Oriskany,  N.  Y.,  189&-1900. 

Saquoit  Creek  at  New  York  Mills,  N.  Y.,  1898-1900. 

Nail  Creek  at  Utica,  N.  Y.,  1904. 

Reels  Creek  near  Deerfield,  N.  Y.,  1901-1904. 

Reels  Creek  at  Utica,  N.  Y.,  1901-2. 

Johnson  Brook  at  Deerfield,  N.  Y.,  1903-1905. 

Starch  Factory  Creek  at  New  Hartford,  N.  Y.,  1903-1906. 
Graefenberg  Creek  at  New  Hartford,  N.  Y.,  1903-1906. 
Sylvan  Glen  Creek  at  New  Hartford,  N.  Y.,  1903-1906. 

West  Canada  Creek  at  Wilmurt,N.  Y.,  1912-13. 

West  Canada  Creek  at  Twin  Rock  bridge,  near  Trenton  Falls,  N.  Y. ,  1900-1909. 

West  Canada  Creek  at  Poland,  N.  Y.,  1913. 

Weet  Canada  Creek  at  Middleville,  N.  Y.,  189S-1901. 

West  Canada  Creek  at  Kast  Bridge,  N.  Y.,  1905-1909;  1912-13. 

East  Canada  Creek  at  Dolgeville,  N.  Y.,  1898-1909;  1912. 

Caroga  Creek  3  miles  above  junction  with  Mohawk  River,  N.  Y.,  1898-99. 

Cayadutta  Creek  at  Johnstown,  N.  Y.,  1899-1900. 

Schoharie  Creek  at  Prattsville,  N.  Y.,  1902-1913. 

Schoharie  Creek  at  Schoharie  Falls,  above  Mill  Point,  N.  Y.,  1900-1901. 

Schoharie  Creek  at  Mill  Point,  N.  Y.,  1900-1903. 

Schoharie  Creek  at  Fort  Hunter,  N.  Y.,  189S-1901. 

Schoharie  Creek  at  Erie  Canal  aqueduct,  below  Fort  Hunter,  N.  Y.,  1900. 
Alplaus  Kill  near  Charlton,  N.  Y.,  1913-1916. 
Quacken  Kill  at  Quacken  Kill,  N.  Y.,  1894. 
Normans  Kill  at  Frenchs  Mill,  N.  Y.,  1891. 

Kinderhook  Creek  at  Wilsons  dam,  near  Garfield,  N.  Y.,  1892-1894. 
Kinderhook  Creek  at  East  Nassau,  N.  Y.,  1892-1894. 
Kinderhook  Creek  at  Rossman,  N.  Y.,  1906-1909;  1911-1914. 
Catskill  Creek  at  South  Cairo,  N.  Y.,  1901-1907. 
Esopus  Creek  at  Olivebridge,  N.  Y.,  1903-4. 
Esopus  Creek  near  Olivebridge,  N.  Y.,  1906-1913. 
Esopus  Creek  at  Kingston,  N.  Y.,  1901-1909. 
Esopus  Creek  at  Mount  Marion,  N.  Y.,  1907-1913. 
Roundout  Creek  at  Rosendale,  N.  Y.,  1901-1903;  1906-1913. 

Diversion  to  Delaware  and  Hudson  Canal  at  Rosendale,   N.  Y.,   1901-1908, 
1906. 

WaUkill  River  at  Newpaltz,  N.  Y.,  1901-1903. 
Wappinger  Creek  at  Wappinger  Falls,  N.  Y.,  1903-1905. 
Fishkill  Creek  at  Glenham,  N.  Y.,  1901-1903. 
Foundry  Brook  at  Cold  Spring,  N.  Y.,  1902-3. 
Croton  River  at  Croton  dam,  near  Croton  Lake,  N.  Y.,  1870-1899. 
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PA88AIC  RIVER  BASIN. 

Vaaaaic  River  at  Millington,  N.  J.,  1903-1906. 
PaBBaic  River  near  Chathan,  N.  J.,  1902-1911. 
PMBaic  River  at  Two  Bridges  (Mountain  View),  N.  J.,  1901-1903. 
Rockaway  River  at  Boonton,  N.  J.,  1903-4. 
Pompton  River  at  Pompton  Plains,  N.  J.,  1903-4. 
Pompton  River  at  Two  Bridges  (Mountain  View),  N.  J.,  1901-1903. 
Ramapo  River  near  Mahwah,  N.  J.,  1903-1906;  1908. 
Wanaque  River  at  Wanaque,  N.  J.,  1903-1905. 

RABITAN  RrVXR  BABIM. 

Raritan  River,  South  Branch  (head  of  Raritan  River),  at  Stanton,  N.  J.,  1903-1906. 
Raritan  River  at  Findeme,  N.  J.,  1903-1907. 
Raritan  River  at  Boundbrook,  N.  J.,  1903-1909. 

North  Branch  of  Raritan  River  at  Ruckemin,  N.  J.,  1903-1906. 

Millstone  River  at  Millstone,  N.  J.,  1903-4. 

DELAWARE   RIVER  BASIN. 

Belawaie  River,  East  Branch  (head  of  Delaware  River)  at  Fish  Eddy,  N.  Y.,  1912- 
Belawaie  River,  East  Branch,  at  Hancock,  N.  .Y.,  1902-1912. 
Delaware  River  at  Port  Jervis,  N.  Y.,  1904- 
Belaware  River  at  Riegelffville,  N.  J.,  1906- 
Delaware  River  at  Lambertville,  N.  J.,  1897-1908. 

Beaver  KiU  at  Cooks  Falls,  N.  Y.,  1913- 

West  Branch  of  Delaware  River  at  Hale  Eddy,  N.  Y.,  1912- 

West  Branch  of  Delaware  River  at  Hancock,  N.  Y.,  1902-1912. 

Mongaup  River  near  Rio,  N.  Y.,  1909-1913. 

Nevendnk  River  at  Godeffroy,  N.  Y.,  1903;  1909-10;  1911-1914. 

Neversink  River  at  Port  Jervis,  N.  Y.,  1902-3. 

Faulins  Kill  at  Columbia,  N.  J.,  1908-9. 

I^high  River  at  South  Bethlehem,  Pa.,  1902-1905;  1909-1913. 

Lehigh  River  at  Easton,  Pa.,  1909. 

Musconetcong  River  at  Asbury,  N.  J.,  1903. 

Musconetcong  River  near  Bloomsbury,  N.  J.,  1903-1907. 

Tohickon  Creek  at  Point  Pleasant,  Pa.,  188^1889;  1901-1913. 

Neshaminy  Creek  below  Forks,  Pa.,  1884-1913. 

Schuylkill  River  near  Philadelphia,  Pa.,  1898-1912. 
P^rkiomen  Creek  near  Frederick,  Pa.,  1884-1913. 
WisBahickon  Creek  near  Philadelphia,  Pa.,  1897-1902;  1905-6. 

SUSQUEHANNA  RIVER  BASIN. 

Susquehanna  River  at  Colliersville,  N.  Y.,  1907-8. 
Susquehanna  River  at  Conklin,  N.  Y.,  1912- 
Susquehanna  River  at  Binghamton,  N.  Y.,  1901-1912. 
Susquehanna  River  at  Wysox,  Pa.,  1908-9. 
Susquehanna  River  at  Wilkes-Barre,  Pa.,  189^1913. 
Susquehanna  River  at  DanviUe,  Pa.,  1899-1913. 
Susquehanna  River  at  Harrisburg,  Pa.,  1891-1913. 
Susquehanna  River  at  McCall  Ferry,  Pa.,  1902-1909. 

Chenango  River  at  South  Oxford,  N.  Y.,  1903. 

Chenango  River  near  Greene,  N.  Y.,  1908. 

Chenango  River  near  Chenango  Forks,  N.  Y.,  1912- 
101860**— 20— wsp  451 12 
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Svaqii«lMUiii»  River  tribotanen — Conthmed. 

€lMimp>  River  at  BJngfwmton,  N.  Y.,  1901-1912. 
Eaton  Brook,  Madkon  Comity,  N.  T^  1835, 
MadiK>ii  Brook,  Uai^mm  Covnty,  N,  T,,  1835. 

,    Tk>a9i^uuogaRiv«rat€1i(eii«iigDFodD,  5.  T.,  1903. 
Caynt*  Ti^ek  at  Waverfy,  JC.  Y^  1898-1902.    (Data  in  Water-Siipply  PSipw  Ifll 

only.) 
Cb/emoDs^  River  at  rbemnnf^,  5.  Y.,  1903-    (Datft  for  period  prior  to  1965  pub- 

liafaed  in  Water-vSapply  Paper  109.) 
West  Braach  of  Sosquebamia  River  at  WUlifliiiflport,  Fa.,  1896-1913. 
West  Btaarh  of  Soaqnehaim  Rirer  at  AQeBwmd,  Fa.,  1800-1902. 
Juniata  River  at  Newport,  Pa.,  1899-1913. 
Broad  Cieek  at  Mm  GreeB,  Md.,  1906-1900. 
Ortoraro  Creek  at  Rowiandaville,  Md.,  1890-1899. 
Deer  Creek  near  ClinrchviDe,  Md.,  1906-1900. 

euAFoiiDR  srvm  BAam. 

Gunpowder  Falk  at  Glencoe,  Md.^  1905-1900. 

Little  Gunpowder  Falls  near  Belair,  Md.,  1906-1900. 

PATAFSCO  KrmS  BAADT. 

PatiqMTO  River  at  Woodstock,  Md.,  1890-1900. 

TA'WXEH'T  Kivn  vAmr. 

Patnxent  River  near  Bnrtonsirille,  Md.,  1911-12;  1913^ 
Patnxent  River  at  Laurel,  Md.,  1890-1890. 

POTOMAC  JOTEM  BAflOf. 

Potomac  River  North  Branch  (head  of  Potomac  Rhrer),  at  PSedsHat,  W.  Vn.,  189^ 

1900. 
Potomac  River,  North  BfBDch,  a*  Comberiaiid,  Md.,  1804-1887. 
Potomac  River  at  Great  Cacapon,  W.  Va.,  1806. 
Potomac  River  at  Point  of  Rocks,  Md.,  1895- 
Potomac  River  at  Great  Falls,  Md.,  1886-1891. 
Potomac  River  at  Chain  Bridie,  near  Washington,  D.  €.,  1802-1805. 
5^vaf;e  River  at  Bloomington,  Md.,  1905-0. 
Georpies  Creek  at  Westemport,  Md.,  1905-0. 
Wills  Cwek  near  Cnmberiand,  Md.,  1906-0. 

Sooth  Branch  of  Potomac  Rhrer  near  Springfield,  W.  Va.,  1804-1880;  18»-1«1 
Opeqoan  Creek  near  Martinsbmg,  W.  Va.,  1906-0. 
Tnscarora  Creek  at  Martinsbrng,  W.  Va.,  1905. 
Antietam  Creek  near  Sharpsbmg,  Md.,  1897-1905. 
North  River  (bead  of  South  Foik  of  Shenandoah  River,  idiich  is  cootinuatifm  of 

main  stream)  at  Port  Repnblic,  Va.,  1895-1899. 
Soath  Fork  of  Shenandoah  River  near  Front  Royal,  Va.,  1899-1900. 
Shenandoah  River  at  MiUville,  W.  Va.,  1895-1908. 
Cooks  Oeek  at  Moont  Crawford,  Va.,  1905-0. 
Middle  River: 

Lewis  Creek  near  Staunton,  Va.,  1905-0. 
South  River  at  Basic  City,  Va.,  1905-0. 
Sooth  River  at  Port  Republic,  Va.,  1895-1899. 
Elk  Run  at  Elkton,  Va.,  1906-0. 
Hawksbill  Creek  near  Loray,  Va.,  1905-6. 
North  Fork  of  Shenandoah  River  near  Riverton,  Va.,  1889-1900. 
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Fotomac  River  tributariee— Continued. 
Passage  Creek  at  Buckton,  Va.,  190&-6. 
Monocacy  River  near  Frederick,  Md.,  1896- 
Crooee  Cieek  near  Leeebuig,  Va.,  1909-1912. 
Rock  Creek  at  Zoological  Paric,  D.  C,  1897-1900. 
Rock  Creek  at  Lyons  Mill,  D.  C,  1892-1894. 
Occoquan  Creek  near  Occoquan,  Va.,  1913-1916. 

RAPPAHANNOCK   RIVER  BASIN. 

Rappahannock  River  near  Fredericksbuig,  Va.,  1907- 
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PUBLICATIONS  OP  UNITED  STATES  OBOLOOIGAL  SUBVEY 

WATSB-SUPPLT  PAFEB8. 

Water-supply  papers  are  distributed  free  by  the  Qecdogica]  Surrey  as  long  as  its  stock  lasts.  An  asteri* 
(*)  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  in  this  way  may,  howew, 
be  purchased  (at  price  noted)  from  the  Sxtperintkndkkt  or  Documents,  WiaimmTon,  D.  C.  Omis- 
sion of  the  price  indicates  that  the  report  is  not  obtainable  from  Goyemmsnt  sources.  Water-siqiply 
papers  are  of  octavo  siss. 

*24.  Water  reflources  of  the  State  of  New  York,  Part  I,  by  G.  W.  Rafter.    1899.    99 
pp.,  13  pis.    15c. 

Describes  the  principal  rivers  of  New  York  and  their  more  important  tributaries,  and  gives 
data  on  temperature  precipitation  evaporation  and  stream  flow. 

*25.  Wator  reaources  of  the  State  of  New  York,  Fart  II,  by  G.  W.  Rafter.    1899.    100 
pp.,  12  pis.    15c. 

Contains  discussion  of  water-storage  projects  on  Oenesee  and  Hudson  rivers,  power  develop- 
ment at  Niagara  Falls,  descriptions  and  early  history  of  State  canals,  and  a  chapter  on  the  use 
and  value  of  the  water  power  of  the  streams  and  canals;  also  brief  discussion  of  the  water  ytsMi 
of  sand  areas  of  Long  Island. 

*44.  Profiles  of  rivers  in  the  United  States,  by  Henry  Gannett    1901.    100  pp.,  11 
pis.    15c. 

Oiveselevatlonsand  distanoesakuigriversof  the  United  States  also  brief  descriptiaosofmaiv 
of  the  streams,  including  St.  Croix,  Penobscot,  Kennebec,  Androscoggin,  Saoo,  Merrimack, 
Connecticut,  Housatonic,  Hudson,  Mohawk,  Delaware,  Lehi^,  Schuylkill,  Susiiuefaamia, 
Juniata,  Potomac,  and  James  rivers. 

*57.  Preliminary  list  of  deep  borings  in  the  United  States,  Fart  I  (Alabama-Montana), 
by  N.  H.  Darton.    1902.    60  pp.    (See  No.  149.)    5c. 

*61.  Preliminary  list  of  deep  borings  in  the  United  States,  Part  II  (Nebraska- 
Wyoming),  by  N.  H.  Darton.    1902.    67  pp.    5c. 

Nos.  57  and  61  contain  information  as  to  depth,  diameter,  yield,  and  head  of  water  in  boriop 
more  than  400  feet  deep;  under  head  "Remarks"  give  infcrmation  oonoeming  temperature, 
quality  of  water,  purposes  of  boring,  etc.  The  lists  are  arranged  by  States,  and  the  States  are 
arranged  alphabetically.    Revised  edition  published  in  1906  as  Water-Supply  Paper  148  (q.  v.). 

*69.  Wator  powers  of  the  State  of  Maine,  by  H.  A.  Pressey.    1902.    124  pp.,  14  pis. 
20c. 

Discusses  briefly  the  geology  and  forests  of  Maine  and  in  somewhat  greater  detail  the  dninags 
areas,  lake  storage,  and  water  powers  of  the  St.  Croix,  Penobscot,  Kennebec,  AndrosooggiD, 
Presumpsoot,  Saco,  and  St.  John  rivers,  and  the  minor  coastal  streams;  mentions  also  developed 
tidal  powers. 

72.  Sewage  pollution  in  the  metropolitan  area  near  New  York  City  and  its  effect  on 
inland  water  resources,  by  M.  0.  Leighton.    1902.    75  pp.,  8  pis.    10c. 

Defines  "normal"  and  "polluted"  waters  and  discusses  the  water  of  Raritan,  Passaic, and 
Hudson  rivers  and  their  tributaries  and  the  damage  resulting  from  pollution. 

76.  Observations  on  the  flow  of  rivers  in  the  vicinity  of  New  York  City,  by  H*  A. 
Pressey.    1903.    108  pp.,  13  pis.    15c. 

Describes  methods  of  measuring  stream  flow  in  open  channels  and  under  ice,  and  the  quality 
of  the  river  water  as  determined  by  tests  of  turbidity,  color,  alkalinity,  and  permanent  hard- 
ness. The  streams  considered  are  GatsUll,  Bsopus,  Rondout,  and  Flshkill  creeks,  and  WaDUU, 
Tenmile,  and  Housatonic  rivers. 

79.  Normal  and  polluted  waters  in  northeastern  United  States,  by  M.  O.  Leighton. 
1903.    192  pp.    10c. 

Defines  essential  qualities  of  water  for  various  uses,  the  impurities  in  rain,  suriiMe,  and  undtf* 
ground  waters,  the  meaning  and  importance  of  sanitary  analyses,  and  the  principal  sources  of 
pollution;  diif  fly  "a  review  of  the  more  readily  available  records  "  of  examination  of  water  sup- 
plies derived  from  streams  in  the  Merrimack,  Connecticut,  Housatonic,  Delaware,  and  OfeJo 
River  bastDi;eoDtains  many  analyses. 

1  For  stream-measurement  reports  see  tables  on  pages  nr-v  and  vi. 
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88.  ThePMMkflood<>fl9Q2,b7G.B.Holl]8teraiidM.O.Lei|Jito^    1908.    56pp., 
ISplfl.    15c. 

DMorlbM  Um  topognphy  of  the  stm  drained  by  the  FMnie  and  its  prtndpal  tributarks; 
diseosses  flood  flow  and  losses  ceased  by  the  floods,  mod  makw  oomparii^ 
siigBMtsooiistnietiooofdamatlioimtaaiViewtoeootiolfloodflaiw.    8eealsoNo.92. 

92.  The  PasBaic  flood  of  1903,  by  M.  0.  Leighton.    1904.    48  pp.,  7  pis.    5c 
Disoosses  flood  damages  and  preventive  measures.   See  No.  88. 

102.  ContribntioDfl  to  the  hydrology  of  eastern  United  States,  1903;  M.  L.  Fuller, 
geologiflt  in  charge.    1904.    522  pp.    30c. 

Contains  brief  reports  on  the  wells  and  springs  of  the  New  England  States  and  New  York. 
The  reports  comprise  tabnhited  well  records  giving  information  as  to  locatioo,  owner,  depth, 
yield,  head,  etc.,  snpplemfliited  by  notes  as  to  elevation  above  sea,  material  penettated,  tempera- 
tore,  use,  tfid  qoaUty;  many  mj^eellaneoas  analyses. 

*103.  A  review  of  the  laws  tobidding  pollution  of  inland  waters  in  the  United  States, 
by  E.  B.  Goodell.    1904.    120  pp.    Superseded  by  152. 
Cites  statutory  restriotlaiis  of  water  poUntian. 

106.  Water  resources  of  the  Philadelphia  district,  by  Florence  Bascom.    1904.    75 
pp.,  4  pis.    5c 

Describes  the  physiography,  stratigraphic  geology,  rainfall,  streams,  ponds,  springs,  deep  and 
artesian  wells,  and  pabUc  water  supplies  of  the  area  mapped  on  the  Germantown,  Nocristown, 
Philadelphia,  and  Chester  atlas  sheets  of  the  United  States  Geological  Survey;  compares  qoaBty 
of  Ddaware  and  Scfanylklll  River  waters. 

108.  Quality  of  water  in  the  Susquehanna  River  drainage  basin,  by  M.  O.  Leighton, 

with  an  introductory  chapter  on  physiographic  features,  by  G.  B.  Hollister. 
1904.    76  pp.,  4  pis.    15c 

109.  Hydrography  of  the  Susquehanna  River  drainage  basin,  by  J.  C.  Hoyt  and  R.  H. 

Anderson.    1905.    215  pp.,  29  pLs.    25c. 

The  scope  of  No.  106  is  sufficiently  indicated  by  its  title.  No.  lOt  describes  the  physicalfeataret 
of  the  area  drained  by  the  Susquehanna  and  its  tributaries,  contains  the  results  of  measurements 
of  flow  at  the  gaging  stations,  and  discusses  precipitation,  floods,  low  water,  and  water  power. 

110.  Gontributions  to  the  hydrology  of  eastern  United  SUtes,  1904;  M.  L.  FnUer, 

geologist  in  charge.    1905.    211pp.,  5  pis.    10c. 

Contains  brief  reports  on  water  resources,  surface  and  underground,  of  districts  In  the 
North  Atlantic  slope  drainage  basins,  as  shown  by  the  following  list: 

Drilled  wells  of  the  Triassic  area  of  the  Connecticut  Valley,  by  W.  H.  C.  Pynehon. 

Tfiassie  rocks  of  the  Connecticut  Valley  as  a  source  of  water  supply,  by  M.  L.  Fuller.  Scope 
indicated  by  title. 

Water  resources  of  the  Taconic  quadrangle.  New  York,  Massachusetts,  and  Vermont,  by  F.  B. 
Taylor.  Discusses  rainfall,  drainage,  water  powers,  lakes  and  ponds,  underground  waters,  and 
minenl  springs;  also  quality  of  spring  water  as  indicated  by  chemical  and  sanitary  analyses  of 
Sand  Spring,  near  WilUamstown . 

Water  resources  of  the  Watkins  Glen  quadrangle.  New  York,  by  Ralph  B.  Tarr.  Diseosses 
the  use  of  the  surface  and  underground  waters  for  municipal  supplies  and  their  quality  as  indi- 
cated by  examination  of  Slxmile  and  Fall  creeks,  and  sanitary  analyses  of  well  water  at  Ithaca. 

Water  reaourees  of  the  central  and  southwestern  highlands  of  New  Jersey,  by  Laurence  La 
Forge.  Treats  of  population,  industries,  climate,  and  soils,  lakes,  poods,  swampa  and  riress, 
mineral  springs  (with  analyses),  water  power,  and  the  Morris  Canal;  present  and  pnspttfdy 
sonrees  and  quality  of  municipal  supplies. 

Water  resources  of  the  Chambersburg  and  Mercersburg  quadrangles,  Pean«ylTBiii%  by  Oaotsi 
W.  Stose.    Describes  streams  and  springs. 

Water  resources  of  the  CurwensvUle,  Patton,  Ebensburg,  and  Bamesboro  qoardangles.  Pens- 
sylyania,  by  F.  O.  Clapp.  Treats  briefly  of  surface  and  underground  watera  and  their  use  tor 
nnmidpal  supplies;  gives  analyses  of  waten  at  Cresson  Springs. 

Water  resources  of  the  Accident  and  Orantsville  quadrangles,  Maryland,  by  0.  C.  Martin. 

Water  resources  of  the  Frostburg  and  FlitttstooaqaadrBgDgles,MarylBiid  and  West  Virginia, 
byO.  C  Martin. 
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*114.  Underground  waters  of  eaetem  United  States;  M.  L.  Fuller,  geologist  in  dmge. 
1905.    285  pp.,  18  pis.    26c. 

Cootains  brief  reports  on  water  sappUes  of  the  North  Atlantic  States  as  fDlknrc 

Mafaie,byW.8.Bayley. 

New  Hampshire,  by  IC  L.  Fuller. 

Vermont,  by  0.  H.  Perkins. 

Massachusetts  and  Rhode  Island,  by  W.  O.  Crosby. 

Goonecticut,  by  H.  E.  Oregoty. 

New  York,  by  F.  B.  Weeks. 

New  Jersey,  by  O.  N.  Knapp. 

Pennsylvania,  by  M.  L.  FuUer. 

Delaware,  by  N.  H.  Darton. 

Maryland,  by  N.  H.  Darton  and  M.  L.  Fullflr. 

District  of  Columbia,  by  N.  H.  Darton  and  M.  I..  Fuller. 

Virginia,  by  N.  H.  Darton  and  M.  L.  Fuller. 

Each  of  these  reports  discusses  the  resources  of  the  public  and  pri\rate  water  supplies  and 
related  subjects,  and  gives  list  of  pertinent  publications;  mineral  springs  are  listed  and  sales  of 
minefal  water  are  reported. 

♦122.  Relation  of  the  law  to  undei:ground  waters,  by  D.  W.  JohneoH.  1905.  55  pp. 
5c. 

cites  legislath^  acts  relating  to  ground  waters  in  New  Jersey. 

140.  Field  measurements  of  the  rate  of  movement  of  undex^ground  wateis,  by  C.  S. 
Slichter.    1905.    122  pp.,  15  pis.    15c. 

Contains  chapter  on  measurement  of  rate  of  underflow  on  Long  Island,  N.  Y. 

144.  The  normal  distribution  of  chlorine  in  the  natural  waters  of  New  York  and 

New  England,  by  D.  D.  Jackson.    1905.    32  pp.,  5  pis.    10c. 

Discusses  common  salt  in  coast  and  inland  waters,  salt  as  an  Index  to  pollution  of  straams  and 
wells,  the  solutions  and  methods  used  in  chlorine  determinations,  and  the  use  of  the  normaa 
dilorine  map;  gives  charts  and  tables  for  chlorine  hi  the  New  England  States  and  New  Yoifc. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fulla, 

geologist  in  charge.    1905.    220  pp.,  6  pis.    10c. 

Contains  several  brief  reports  relating  chiefly  to  areas  in  the  North  Atlantic  coast  drainage 
basins,  as  follows: 

Water  resources  of  the  Portsmouth-York  region,  New  Hampshire  and  Maine,  by  George  Otis 
Smith.  Gives  results  of  investigations  made  for  the  War  Department  to  determine  water  sup. 
plies  available  for  forts  at  mouth  of  harbor. 

Water  supply  fh>m  glacial  gravels  near  Augusta,  Maine,  by  George  Otis  Smith.  Describes 
the  Silver  Lake  system  of  ponds  near  Augusta  and  the  series  of  springs  at  the  head  of  Spring 
Brook. 

Water  resources  of  the  Pavrpaw  and  Hancock  quadrangles.  West  Virginia,  Maryland,  and 
Pennsylvania,  by  George  W.  Stose  and  George  C.  MarthL  Describes  rocks,  springs,  and  steams 
in  the  area  at  the  northernmost  bend  of  the  Potomac;  discusses  history  of  development,  charMter 
of  water  (with  analysis),  flow,  and  origin  of  Berkeley  Springs. 

Water  of  a  gravel-filled  valley  near  Tully ,  N.  Y.,  by  George  B.  HoUister.  Describee  cbanoCtf 
of  the  sands  and  gravels,  the  volume  of  the  springs  issuing  Ihmi  them,  deposits  of  toll,  the  wat«i 
of  the  lakes,  and  the  composition  of  the  spring  and  lake  waters;  analyses. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Miuphy  and  others.   206 
pp.,  18  pis.    15c. 

Describes  floods  on  Susquehanna  and  Mohawk  rivers  and  near  Johnstown,  Pa. 

*149.  Preliminary  list  of  deep  borings  in  the  United  States,  second  edition,  with  addi- 
tions, by  N.  H.  Darton.    1905.    175  pp.    10c. 

Gives  by  States  (and  within  the  States  by  counties),  locatfon,  depth,  diameter,  3rield,  heigtt 
of  water,  and  other  available  information,  concerning  wells  400  feet  or  more  in  depth;  inetodei 
all  wells  listed  in  Water-Supply  Papers  57  and  61;  mentions  also  principal  pnbUcatians  nlating 
to  deep  borings. 

*152.  A  review  of  the  laws  forbidding  pollution  of  inland  wateis  in  the  United  Stattf 
(second  edition),  by  E.  B.  Goodell.    1905.    149  pp.    lOc. 
Cites  statutory  restrictions  of  water  pollution. 

*155.  Fluctuations  of  the  water  level  in  wells,  with  special  reference  to  Long  Island, 
NewYOTk,byA.C.Veatch.    1906.    83pp.,*9pls.    26c. 

Xnohides  general  disoossioQ  of  fluctuatioo  due  to  rainfall  ovapofrntton,  barometrle  ehaaftf, 
temperature  changes,  changes  In  rivers,  changes  in  lake  level,  tidal  ofaanges,  effeota  of  eettleaMot 
irri^don,  dams,  nnde^groand-watw  developments,  and  to  indeterminate  oansea. 
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*ie2.  Botructive  floods  in  the  United  States  in  1905,  with  a  discussion  of  flood  dis- 
chaige  and  frequency  and  an  index  to  flood  literature,  by  E.  C.  Murphy  and 
others.     1906.    105  pp.,  4  pis.     15c. 

Contains  acooonts  of  floods  in  North  Atlantic  slope  drainage  basins  as  foUoirs:  Flood  on 
Poqnonnoclc  River,  Conneeticat,  by  T.  W.  Norcross;  flood  on  Uie  UnadOla  and  Chenango  rivers, 
New  York,  by  R.  E.  Hortoo  and  C.  C.  Covert;  also  estimates  of  flood  disehaif  e  and  frequency 
oo  Kennebec,  Androscoggin,  Merrimack,  Conneeticat,  Hudson,  Passaic,  Raritan,  Delaware, 
Sosqoehanna,  and  Potomac  rivers;  gives  index  to  literature  on  floods  bo  American  streams. 

*185.  Investigations  on  the  purification  of  Boston  sewage,  with  a  history  of  the  sewage- 
disposal  problem,  by  C.-E.  A.  V^imIow  and  E.  B.  Phdps.  1906.  163  pp. 
25c. 

Discosses  oomposition,  disposal,  pnrifloatian,  and  treatmoit  of  sewage  and  sewage^lisposal 
praetloe  in  Englttid,  Germany,  and  the  United  States;  desorfbes  character  of  omde  sewage  at 
Boston,  removal  of  soqiended  matter,  treatment  in  septic  tanks,  and  pnrificatlon  in  intermlt- 
Uat  sand  filtration  and  coarse  material;  gives  bibUogiaphy. 

*192.  The  Potomac  River  basin  (Geographic  history;  Rain&dl  and  stream  flow;  Pol- 
lution, typhoid  fever,  and  character  of  water;  Relation  of  soils  and  forest 
cover  to  quality  and  quantity  of  sur^e  water;  Effect  of  industrial  wastes 
on  fishes),  by  H.  N.  Parker,  Bailey  Willis,  R.  H.  Bolster,  W.  W.  Ashe,  and 
M.C.  Marsh.  1907.  364  pp.,  10  pis.  60c. 
Scope  indicated  by  title. 

*198.  Water  resources  of  the  Kennebec  River  basin,  Maine,  by  H.  K.  Barrows,  with  a 
section  on  the  quality  of  Kennebec  River  water,  by  G.  C.  Whipple.  1907. 
235  pp.,  7  pis.    30c. 

Describes  physk^  diaracteristks  and  geology  of  tlie  basin,  the  flow  of  the  streams,  evapora- 
tion, floods,  developed  and  mideveloped  water  powers,  water  storage,  log  driving,  and  lumber- 
ing; under  quality  of  water  discusses  efTect  of  tides,  pollution,  and  the  epidemic  of  typhoid 
fever  in  1902-3;  contains  gazetteer  of  rivers,  lakes ,  and  ponds. 

♦223.  Underground  waters  of  south^n  Maine,  by  F.  G.  Clapp,  with  records  of  deep- 
wells,  by  W.  S.  Bayley.     1909.    268pp.,24plfl.    55c. 

Describes  physiography,  rivers,  water-bearing  rocks,  amount,  source,  and  temperature  of  the 
ground  waters,  recovery  of  waters  by  springs,  collecting  galleries  and  tunnels,  and  wells;  dis> 
cusses  well-drilling  methods,  municipal  water  supplies,  and  the  chemical  oomposition  of  the 
ground  waters;  gives  details  for  eadi  county. 

232.  Underground-water  resources  of  Connecticut,  by  H.  E.  Gr^ory,  with  a  study  of 
the  occurrence  of  water  in  crystalline  rocks,  by  E.  E.  Ellis.  1909.  200  pp., 
5  pis.    20c. 

Describes  physiographic  features,  drainage,  lorests,  climate,  population  and  industries,  and 
rooks;  circulation,  amount,  temperature,  and  contamination  of  ground  water,  discusses  the 
ground  waters  of  the  crystalline  rooks,  the  Triassic  sandstones  and  traps,  and  the  glacial  drift;  the 
quality  of  the  ground  waters  (with  analyses);  well  construction;  temperature,  volume,  character, 
uses,  and  production  of  spring  waters. 

236.  The  quality  of  surface  waters  in  the  United  States,  Part  I,  Analyses  of  waters 
east  of  the  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c. 

Describes  collection  of  samples,  method  of  examination,  preparation  of  solutions,  accuracy  of 
estimates,  and  expressioo  of  analytical  results;  gives  results  of  analyses  of  waters  of  Androscoggin, 
Hudson,  Raritan,  Delaware,  Susquehanna,  Lehigh,  Potomac,  and  Shenandoah  rivers. 

♦258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  H.  C.  Wolff.    1911.    123  pp.,  2  pis.    15c. 

Contains  four  brief  reports  pertaining  especially  to  districts  in  the  North  Atlantic  coast  drain- 
age areas: 

Oocurrenoe  and  oomposition  of  well  waters  in  the  slates  of  Maine,  by  F.  O.  Clapp.     Analyses. 

Occurrence  and  oomposition  of  well  waters  in  the  granites  of  New  England,  by  F.  O.  Clapp 

Discusses  proportion  of  successftil  wells  and  water  supply  and  depth.    Analyses. 

Composition  of  mineral  springs  in  Maine,  by  F.  G.  Clapp. 

Saline  artesian  waters  of  the  Atlantic  Coastal  Plain,  by  Samuel  Sanford. 

Underground  waters  near  Manassas,  Va.,  by  F.  O.  Clapp. 
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279.  Water  reeoorcee  of  the  Penobeoot  River  basin,  Maine,  by  H.  K.  Barrows  and 
C.  C.  Babb.    1912.    286  pp.,  19  pis.    65c 

Desoribes  the  toposraphy,  dninnge,  geology,  forests,  populstioii,  iodnstrieB,  tnosportetkn 
lines,  and  predpltatioo  In  the  bean;  glree  leeolts  ol  inveetlgatione  ol  stream  flow  at  gigiog 
stations;  dlscosses  relatioo  of  imwifl  to  predpCtation,  evaporation,  floods,  low  water,  developed, 
and  ondeveloped  water  powers,  storage,  log  driving,  and  Inmberingyxintains  gasetteerof  rfvtw, 
lakes,  and  poods. 

374.  Ground  water  in  the  Hartford,  Stamford,  Salisbury,  Willimantic,  and  Saybrook 
areas,  Connecticut,  by  H.  E.  Gregory  and  A.  J.  Ellis.  1916.  150  pp., 
13  pis.    dOc. 

Describes  oocnrrenoe  of  grotmd  water,  methods  ol  developing,  and  leqniraments  for  mimidpel 
ose.  Gives,  by  towns,  a  descriptioD  of  the  sorflEtoe  and  groond  water  and  ol  the  pobfic  water 
sopply,  and  records  of  wells  and  springs. 

*397.  Ground  water  in  the  Waterbury  area,  Connecticut,  by  A.  J.  Ellis,  under  direction 
of  H.  E.  Gregory.    1916.    73  pp.,  4  pis.    15c. 

Describes  the  geology  ol  the  area,  the  occonence  ol  groond  water,  its  ose  for  private  and 
mcmidpal  sopply,  and  methods  of  developing.  Discossss  under  towns  the  popolation  and  indof- 
tries,  topography,  water-bearing  fbrmatioDs,  sorfaoe  and  groond  water,  and  pobfic  suppUei^ 
and  givee  records  of  wells  and  springs. 

415.  Surface  waters  of  Massachusetts,  by  C.  H.  Pierce  and  H.  J.  Dean.  1916.  433 
pp.,  12  pis.    45c. 

A  compilation  of  available  stream-flow  data,  Inolodlng  the  classic  records  collected  on  the 
Merrimack  at  Lowell  and  Lawrence,  on  the  Connecticat  at  Hc^oke,  and  on  the  Cochitoste  at 
Sodbory  by  the  Metn^Mlitan  Water  and  Sewerage  Board,  as  well  as  records  covering  shorter 
periods;  prepared  in  oooperation  with  the  Commonwealth  of  Massachosetts.  Contams  a  guet- 
teer  of  streams,  lakes,  and  poods. 

424.  Surface  waters  of  Vermont,  by  C.  H.  Pierce.    1917.    218  pp.,  14  pis. 

A  compiliRtlon  of  available  stream«flow  data;  prepared  in  cooperation  with  the  Commonwealth 
ol  Vermont.   Contains  a  gaietteer  of  streams,  lakes,  and  ponds. 

▲HHUAL  BSP0BT8. 

Each  ol  the  papers  contained  In  the  annual  reports  was  also  issued  in  separate  fbrm. 

Annoal  reports  are  distributed  tne  by  the  Geological  Survey  as  long  as  its  stock  lasts.  An  asterisk  (*) 
indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  so  marked,  however,  may  be  poichaBed 
tnm  the  Superintendent  or  Documents,  Washington,  D.  C. 

♦Sixth  Annual  Report  of  the  United  States  Geological  Survey,  1884-«5,  J.  W.  Powell, 
Director.    1885.    xxix,  570  pp.,  65  pis.    Cloth  $2.00    Contains: 

*  Seacost  swamps  of  the  eastern  United  States,  by  N.  8.  Shaler.  pp.  353-396.  Describesthe 
coast  swamps  of  New  England;  discusses  economic  problems  connected  with  marine  swsmps; 
gives  a  detailed  account  of  selected  areas  of  salt  marsh  lands,  and  a  list  olthe  principal  aitas  of 
salt  marshes  between  the  Hudson  River  and  Portland,  MahM. 

*Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-89,  X.  W.  Powell, 
Director.  1890.  2  parts.  ♦Pt.  I— Geology,  xv,  774  pp.,  98  pis.  Cloth  $2.35 
Contains: 

*  General  account  of  the  fresh-water  morasses  of  the  United  States,  with  a  description  of  the 
Dismal  Swamp  district  of  Virginia  and  North  Carolina,  by  N.  S.  Shaler,  pp.  356-3S9,  Pb.  6to 
10.    Scope  indicated  by  title. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-93,  J.  W. 
Powell,  Director.  1893.  (Pt  II,  1894.)  2  i)arts.  ♦Pt.  II.-— Accompanying 
papers,  xx,  597  pp.,  73  pis.    Cloth  $2.10.    Contains: 

*  The  potable  waters  of  the  eastern  United  States,  by  W.  J.  McOee,  pp.  1  to  47.  DIscuMi 
dstem  water,  stream  waters,  and  ground  waters,  inchidlng  mineralsprings  and  artesian  ir«lli> 

364.  Water  analyses  from  the  laboratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    AO  pp. 
Contains  analyses  of  spring  and  well  waters  in  Maine,  District  of  Colnmbia,  and  Yiiflnla. 
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paonuMiovAL  papsbs. 

Pioinsloiial  papers  are  dintribated  free  by  the  Oeological  Survey  as  long  as  Its  stock  lasts.  An  asterisk 
(^  indicates  that  this  stock  has  been  exhausted.  Many  of  the  papers  marked  with  an  asterisk  may, 
iMnverer,  be  purchased  from  the  SunBonKirDEifT  or  DocimKNTS,  Wasbimoton,  D.  C.  ProfBariooal 
papscB  are  of  quarto  flise. 

*44.  Underground-water  reeources  of  Long  Island,  N.  Y.,  by  A.  0.  Veatch,  0.  S. 
Slitcher,  Isaiah  Bowman,  W.  O.  Crosby,  ami  R.  E.  Horton.  1906.  394  pp., 
34  pis.    $1.25. 

Deaeiibes  the  geolagcie  fonnations^  the  source  of  ttie  ground  waters,  and  requsite  cooditionfl 
for  flowing  wells;  the  spnnga,  streams,  ponds,  and  lakes;  artesian  and  deep  wells;  fluctuation 
of  ground-water  table;  blowing  wells;  waterworks;  discusses  measurements  of  velocity  of  under- 
flow, the  results  of  suing  and  fUtratioD  tests,  and  the  utlUxatiaD  of  stream  waters;  gives  well 
records  and  notes  (with  chemioal  analyses)  ooooemtng  leptceeutatlve  wells. 

BT7LLBTIN8. 

An  asterisk  (*)  indicates  that  the  Geological  Survey 's  stock  of  the  paper  is  exhausted.  Many  of  the  papers 
so  marked  may  be  purchased  fhun  the  Supekintendent  or  Documents,  Washington,  D.  C. 

*138.  Artesian  well  prospects  in  the  Atlantic  CJoastal  Plain  region,  by  N.  H.  Darton. 
1896.    232  pp.,  19  pis. 

Describes  the  general  geologic  structure  of  the  Atlantic  Coastal  Plain  region  and  summarizes 
the  conditions  affecting  subterranean  water  in  the  Coastal  Plain;  discusses  the  general  geological 
relations  in  New  York,  southern  New  Jersey,  Delaware,  Maryland,  District  of  Cohnnbia,  Vir- 
ginia, North  Carolina,  South  Carolina,  and  eastern  Georgia;  gives  for  each  of  the  States  a  Ust  of 
the  deep  wells  and  discusses  well  prospects.  The  notes  on  the  wells  that  fallows  the  tabulated 
lists  contain  many  well  sections  and  analyses  of  the  waters. 

•264.  Record  of  deep  well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  lines,  and  A.  C. 
Veatch.    1905.    106  pp.    10c. 

Discusses  the  importance  of  accurate  well  records  to  the  driller,  to  owners  of  oil,  gas,  and  water 
wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gives  tabulated  records  of 
wells  in  Connecticut,  Maine,  Massachusetts,  New  ITampshire,  New  Jersey,  New  York,  Penn- 
iylvania,  Bhode  Island,  and  Virginia,  and  detailed  records  of  wells  at  Pleasantville  and  Atlantio 
Highlands,  N.  J.,  and  Tully,  N.  Y.  These  wells  were  selected  because  they  give  definite 
stratlgraphic  infonnation. 

*298.  Record  of  deep  weU  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford, 
1906.    299  pp.    25c. 

Gives  an  account  of  progress  in  the  collection  of  well  records  and  samples;  contains  tabulated 
records  of  wells  in  Connecticut,  Delaware,  Maine,  Maryland,  Massachusetts,  New  Hampshire, 
New  Jersey,  New  York,  Pennsylvania,  Rhode  Island,  Vermont,  and  Virginia,  and  detailed 
records  of  wells  In  Newcastle  County,  Del.;  Cumberland  County,  Maine;  Anne  Arundel,  St. 
Mary,  and  Talbot  oountjes,  Md.;  Hampdiire  County,  Mass.;  Monmouth  County,  N.  J.; 
Saratoga  County,  N.  Y.;  and  Lycoming  and  Somerset  counties.  Pa.  The  wells  of  which  de- 
tailed sections  are  given  were  selected  because  they  afford  vahiable  stratlgraphic  information. 

*531.  Contributions  to  economic  geology,  1911,  Part  II,  Mineral  fuels;  M.  R.  Camp- 
bell, geologist  in  charge.    1913.    361  pp.,  24  pis.    45c. 

Issued  also  in  separate  chapters.  The  following  papers  contain  information  on  ground  waten 
*(d)  Gedogio  structure  of  the  Punxsntawney,  Cur  wens  ville,  Houtzdale,  Bamesboro,  and 
Patton  quadrangles,  central  Pennsylvania,  by  G.  H.  Ashley,  and  M.  R.  Campbell  (pp.  0»-8Q, 
Pb.  vn-Vm).  Discusses  the  gecdogic  structure  of  the  five  quadrangles  named  and  inchides  a 
map  showing  structure  contours.  It  contains  a  brief  statement  in  regard  to  shallow  and  deep 
wells  and  artesian  profliwcts  (pp.  88-S9).  The  ground  water  in  the  Bamesboro  and  Patton  quad- 
rangles is  also  briefly  described  in  (Geologic  Folio  180,  and  the  ground  water  in  these  two  quad- 
rangles and  in  the  Curwensville  quadrangle  is  briefly  described  in  Water  Sun>ly  Paper  110. 

OSOLOOIO  FOLIOS. 

Under  the  plan  adopted  for  the  preparation  of  a  geologic  map  of  the  United  States 
the  entire  area  is  divided  into  small  quadrangles,  bounded  by  certain  meridians 
and  parallels,  and  these  quadrangles,  which  number  several  thousand,  are  separately 
surveyed  and  mapped.'    The  unit  of  survey  is  also  the  unit  of  publication,  and  the 

1  Index  maps  showing  areas  in  the  North  Atlantic  slope  basins  covered  by  topographic  maps  and  by 
geologic  folios  will  be  mailed  on  receipt  of  request  addressed  to  tho  Director,  U.  S.  Geological  Survey, 
Washi]«ton,  D.  C. 


Digitized  by 


Google 


XXn  SURFACE  WATEB  SUPPLY,  1W7,  PART  I. 

maps  and  description  of  each  quadrangle  are  iasued  in  the  form  of  a  folio.    When  all 
the  folios  are  completed  they  will  constitute  the  Greologic  Atlas  of  the  United  States. 

A  folio  is  designated  by  the  name  of  the  principal  town  or  of  a  prominent  natural 
feature  within  the  quadrangle.  Each  folio  includes  maps  showing  the  topograi^iy, 
geology,  undeiground  structure,  and  mineral  deposits  of  the  area  mapped  and  sevenl 
pages  of  descriptive  text.  The  text  explains  the  maps  and  describes  the  topographic 
and  geologic  features  of  the  country  and  its  mineral  products.  The  topographic  mi^ 
shows  roads,  railroads,  waterways,  and,  by  contour  lines,  the  shapes  of  the  hills  and 
valleys  and  the  height  above  sea  level  of  all  points  in  the  quadrangle.  The  areal- 
geology  map  shows  the  distribution  of  the  various  rocks  at  the  surface.  The  structural- 
geology  map  shows  the  relations  of  the  rocks  to  one  another  underground.  The 
economic-geology  map  indicates  the  location  of  mineral  deposits  that  are  commer- 
cially valuable.  The  artesian-water  maps  show  the  depth  to  undeiground-water 
horizons.  Economic-geology  and  artesian-water  maps  are  included  in  folios  if  the 
conditions  in  the  areas  mapped  warrant  their  publication.  The  folios  are  of  spedsl 
interest  to  students  of  geography  and  geology  and  are  valuable  as  guides  in  the  devel- 
opment and  utilization  of  mineral  resources. 

Folios  1  to  163,  inclusive,  are  published  in  only  one  form  (18  by  22  inches),  called 
the  library  edition.  Some  of  the  folios  that  bear  nimibers  higher  than  163  are  pub- 
tished  also  in  an  octavo  edition  (6  by  9  inches).  Owing  to  a  fire  in  the  Geological 
Survey  building  May  18,  1913,  the  stock  of  geologic  folios  was  more  or  less  damaged 
by  fire  and  water,  but  the  folios  that  are  usable  are  sold  at  the  uniform  price 
of  5  cents  each,  with  no  reduction  for  wholesale  orders.  This  rate  applies  to  fdios 
in  stock  from  1  to  184,  inclusive  (except  reprints),  also  to  the  library  edition  of 
Folio  186.  The  library  edition  of  Folios  185,  187,  and  higher  numbers  sells  for 
25  cents  a  copy,  except  that  some  folios  which  contain  an  unusually  large  amount 
of  matter  sell  at  higher  prices.  The  octavo  edition  of  Folio  185  and  higher  numbefs 
sells  for  50  cents  a  copy,  except  Folio  193,  which  sells  for  75  cents  a  copy.  A  discount 
of  40  per  cent  is  allowed  on  an  order  for  folios,  or  for  folios  together  with  topographic 
maps,  amounting  to  $5,  or  more  at  the  retail  rate. 

All  the  folios  contain  descriptions  of  the  drainage  of  the  quadrangles.  The  fdios 
in  the  following  list  contain  also  brief  discussions  of  the  underground  waters  In  con- 
nection with  the  economic  resources  of  the  areas  and  more  or  less  informati<m  con- 
oeming  the  utilization  of  the  water  resources. 

An  asterisk  (*)  indicates  that  the  stock  of  the  folio  is  exhausted. 
*13.  Fredericksburg,  Virginia-Maryland.    1894.    5c. 

23.  Nomini,  Maryland- Virginia.    1896.    5c. 
*70.  Washington,  District  of  Colimibia-Maryland- Virginia.    1901. 
*83.  New  York  City  (Paterson,  Harlem,  Staten  Island,  and  Brooklyn  quadrangiee), 
New  York-New  Jersey.    1902. 

Dlaouases  the  prwwot  and  fnture  water  supply  of  New  York  City. 

136.  St.  Marys,  Maryland-Virginia.    1906.    5c 
Discusses  artesian  wells. 

•137.  Dover,  Delaware-Maryland-New  Jersey.    1906.    5c 

Describes  the  shallow  and  deep  wells  used  as  souroes  of  water  soppy;  gives  sectioD  of  mUit 
laddletown,  Del. 

♦149.  Penobscot  Bay,  Maine.    1907.    5c 

Describes  the  wells  and  springs;  gives  analysis  of  spring  water  from  North  BhiehiU. 

152.  Patuxent,  Maryland-District  of  Columbia.    1907.    5c. 
Discusses  the  springs,  shaUow  wells,  and  artesian  wells. 
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*157.  PaaBBic,  New  Jersey-New  York.    1908. 

DtKosMs  the  undflrgroimd  wmtor  of  the  qoAdmigle,  inohidlng  the  cities  of  Newark,  Hobokea, 
Jeraqy  City,  Pateraon,  Elizabeth,  Pasaaic,  Pfadnfleld,  Rahway,  and  Perth  Amhay,  and  a  portion 
of  the  Qty  of  New  York;  gives  a  list  of  the  deep  borings  in  the  New  Jersey  portion  of  tlie  quad- 
rangle, and  notes  oonoeming  wells  on  Stateo  Island,  Long  Island,  Hoffman  Island,  and  Gov- 
ernors Island. 

158.  Rockland,  Maine.    1908.    5c. 

Deacrfbes  the  water  supply  in  Knox  Cknnty,  Maine,  of  which  Rockland  is  the  principal  city; 
diseosses  the  water  obtained  from  wells  drilled  in  limestone  and  granite,  and  the  olty  water 
supply  of  Oamden,  Rockport,  Rockland,  and  Thomaston. 

*1G0.  Accident-Grantville,  Maiyland-Pennaylvania-WeBt  Virginia.    1908.    5c. 

Under  "Mineral  Resources''  the  foUo  describes  Youghiogheoy  and  Castleman  rivers.  Savage 
River,  and  Oeorges  Creek,  and  the  spring  waters;  notes  possibility  of  obtaining  artesian  water. 

•161.  Franklin  Furnace,  New  Jersey.    1908. 

Deaoribes  the  streams,  water  powers,  and  ground  waters  of  a  district  in  northwestern  New 
Jersey,  mainly  tn  Sussex  County  but  including  also  a  small  part  of  Morris  County;  gives  tabu- 
lated list  of  water  powers  and  of  bored  wells. 

*162.  Fhiladelpbia   (Norristown,   Gennantown,    Chester,   and    Philadelphia  quad- 
rangles), Pennsylvania-New  Jersey-Delaware.    1909. 

Discusses  the  water  supply  of  Philadelphia  and  Camden,  also  suburban  towns;  gives  analysis 
olflltered  water  of  Pickering  Creek. 

*167.  Trenton,  New  Jersey-Pennsylvania.*    1909.    5c. 

Deaoribes  streams  tributary  to  Raritan  and  Delaware  rivers  (including  estimates  of  capacity 
with  and  without  storage)  and  the  springs  and  wells;  discusses  also  the  public  water  supply  of 
Trenton  and  suburban  towns. 

*169.  Watkins  Glen-Catatonk,  New  York.    1909. '  5c. 

Describes  springs  and  shallow  and  deep  wells;  discusses  also  water  supply  at  Ithaca. 

170.  Mercersburg-Chambersburg,  Pennsylvania.^    1909.    5c. 

Describes  springs  and  wells  and  mentions  sources  of  water  supplies  of  principal  towns. 

179.  Pawpaw-Hancock,  West  Virginia-Maryland-Pennsylvania.    1912.    5c. 
Gives  analysis  of  water  of  Berkeley  Springs. 

182.  Choptank,  Maryland.    1912.2    5c. 

The  Choptank  quadrangle  includes  the  entire  width  of  Chesi^ieake  Bay  and  portions  of 
many  large  estuariea. 

189.  Bamesboro-P&tton,  Pennsylvania.    1913.    25c. 

Discusses  the  water  supply  of  various  towns  in  the  quadrangle. 

191.  Raritan,  New  Jersey.^    1914. 

Discuasss  briefly  tbe  surface  and  ground  waters  of  the  quadrangle,  the  quality,  and  the  utiU. 
latian  of  streams  for  power;  gives  analysis  of  water  from  Raritan  River  and  from  Sohooley  Moun. 
tain  Spring  near  Hackettstown. 

192.  Eastport,  Maine.    1914.    25c. 

Inchides  brief  account  of  the  water  supply  of  the  quadrangle  and  of  the  utilisation  of  streams 
for  power. 

204.  Tolchester,  Maryladd.    1917.    25c. 
Discusses  shallow  and  artesian  wells. 

i  Octavo  edition  only. 

*  Issued  in  two  editions— library  (18  by  22  Inches)  and  octavo  (6  by  9  inches).    Specify  edition  desired. 
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MISCELLANEOUS  REPORTS. 

Other  Federal  bureaus  and  State  and  other  organizations  have 
from  time  to  time  published  reports  relating  to  the  water  resources 
of  various  sections  of  the  coimtry.  Notable  among  those  pertaining 
to  the  North  Atlantic  States  are  the  reports  of  the  Main  State  Water 
Storage  Commission  (Augusta),  the  New  Hampshire  Forestry  Com- 
mission (Concord),  the  Metropolitan  Water  and  Sewerage  Board 
(Boston,  Mass.),  the  New  York  State  Water-Supply  Commission 
(Albany),  the  New  York  State  Conservation  Commission  (Albany), 
the  New  York  State  engineer  and  surveyor  (Albany),  the  various 
commissions  on  water  supply  of  New  York  City,  the  Geological 
Survey  of  New  Jersey  (Trenton),  State  boards  of  health,  and  the 
Tenth  Census  (vol.  16). 

The  following  reports  deserve  special  mention: 

Water  power  of  Maine,  by  Walter  Wells,  Augusta,  1869. 

Hydrology  of  the  State  of  New  York,  by  G.  W.  Rafter:  New  York  State  MiMeum 
BuU.  85, 1905. 

Hydrography  of  Virgima,  by  N.  C.  Grover  and  R.  H.  Bolster:  Viiginia  Geol.  Survey 
BuU.  3,  1906. 

TJndeiground-water  resources  of  the  Coastal  Plain  province  of  Viiginia,  by  Samuel 
Stanford:  Viiginia  Geol.  Survey  Bull.  5,  1913. 

Sur&K»  water  supply  of  Viiginia,  by  G.  C.  Stevens:  Virginia  Geol.  Survey  Bull. 
19,  1916. 

Many  of  these  reports  can  be  obtained  by  applying  to  the  several 
conmussions,  and  most  of  them  can  be  consulted  in  the  public  libraries 
of  the  larger  cities. 
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INTBBEST. 

The  following  list  comprises  reports  that  are  not  readily  classifiable 
by  drainage  basins  and  that  cover  a  wide  range  of  hydrologic  inves- 
tigations: 

WATXK-SUPPLY  PAPSB8. 

♦1.  Pumping  water  for  irrigation,  by  H.  M.  Wilson.    1896.    57  pp.,  9  pis. 

DmaSb&B  pomps  and  mothre  pofw«n,  windmiDs,  wmter  wheels,  and  vailoas  kinds  of  engiims 
abostoncereservoin  to  retain  pomped  water  until  needed  forirrigation. 

•3.  Sewage  irrigation,  by  G.  W.  Rafter.    1897.    100  pp.,  4  pis.    10c.    (See  Water- 
Supi^y«F&per22.) 

mscQaBes  methods  of  sewage  disposal  by  intennittent  filtration  and  by  inlgatlon;  describes 
Titnisatfon  of  sewage  in  Germany,  England,  and  France,  and  sewage  purification  in  the  United 
States. 

•8.  Windmills  for  irrigation,  by  E.  C.  Murphy.    1897.    49  pp.,  8  pis.    10c. 

Oires  resolts  of  experimental  tests  of  windmills  during  the  summer  of  1806  In  the  vidnity  of 
Garden,  Kans.;  describes  Instruments  and  methods  and  draws  conclusions. 

*14.  New  tests  of  certain  pumps  and  water  lifts  used  in  irrigation,  by  O.  P.  Hood. 
1898.    91pp.,  1  pi.    10c. 

Disoosses  eiBclency  of  pumps  and  water  lifts  of  various  types. 

•20.  Experiments  with  windmills,  by  T.  O.  Perry.    1899.    97  pp.,  12  pis.    15c. 

Includes  tables  and  desoHptions  of  wind  wheels,  compares  wheels  of  sevecal  types,  and  dis- 
cusses results. 

•22.  Sewage  irrigation,  Part  II,  by  G.  W.  Rafter.    1899.    100  pp.,  7  pis.    15c. 

Gives  r^sum^  of  Water^upply  Paper  No.  3;  discusses  pollution  of  certain  streams,  experi- 
ments on  purification  of  factory  wastes  in  Massachusetts,  value  of  commercial  fertilisers,  and 
describes  American  sewage-disposal  plants  by  States;  contains  bibliography  of  publications 
relating  to  sewage  utilisation  and  disposal. 

•41.  The  windmill :  Its  efficiency  and  economic  use.  Part  I,  by  E.  C.  Murphy.    1901. 

72    pp.,    14    pis. 
•42.  The  windmill:  Its  efficiency  and  economic  use,  Ptot  II,  by  E.C.  Murphy.    1901. 

75  pp.,  2  pis.    10c. 
Nos.  41  and  42  give  details  of  results  of  experimental  tests  with  windmills  of  various  types. 

•43.  Conveyance  of  water  in  irrigation  canals,  flumes,  and  pipes,  by  Samuel  Fortier. 

1901.    86  pp.,  15  pis.    15c. 
•56.  Methods  of  stream  measurement.    1901.    51  pp.,  12  pis.    15c. 

Describes  the  methods  used  by  the  Survey  in  1901-2.   8eea]soNo6.M,M,aBdOS. 

•64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 
(See  No.  95.)    10c. 

Describesmethodsof  measuring  velocity  of  waterand  of  measurtngandcomputbigstream  flow 
and  compares  results  obtained  with  the  different  instruments  and  methods;  describes  also  ex- 
periment and  results  at  the  Cornell  University  hydraulic  laboratory.  A  second,  enlarged  edi- 
tion published  as  Water-Supply  Paper  95. 

•67.  The  motions  of  undeigroond  waters,  by  C.  S.  Slichter.  1902.  106  pp.,  8  pis.  15c. 
Discusses  origin,  depth,  and  amount  of  underground  waters;  permeability  of  rocks  and 
porosity  of  soils;  causes,  rates,  and  laws  of  motions  of  underground  water;  surface  and  deep 
tones  of  flow,  and  recovery  of  waters  by  open  wellsand  artesian  and  deep  wells;  treats  of  the 
shape  and  position  of  the  water  table;  gives  simple  methods  of  measuring  yield  of  flowing 
wells;  describes  artesian  wells  at  Savannah.  Ga. 

XXV. 
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*80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp.     10c. 

Treats  of  measurements  of  rainfall  and  laws  and  measoraments  of  stream  flow;  gives  rainfall 
nm-off ,  and  evaporation  formulas;  discosses  effect  of  forests  on  rainfall  and  nm-ofl. 

87.  Irrigation  in  India  (second  edition),  by  H.  M.  Wilson.  1903.  238  pp.,  27  pis. 
25c. 

Fbst  edition  was  pabUshed  in  Part  n  of  the  Twelfth  Amraal  Report. 

93.  Proceedings  of  first  conference  of  engineers  of  the  Reclamation  Service,  with 
accompanying  papers,  compiled  by  F.  H.  Newell,  chief  engineer.  1904. 
361  pp.  25c.  [Requests  for  this  report  should  be  addressed  to  the  U.  8. 
Reclamation  Service.] 

Qmtains  the  following  papers  of  more  or  less  gmeral  Interaat: 

Limits  of  an  irrigation  project,  by  D.  W.  Ross. 

Relation  of  Federal  and  State  laws  to  irrigation,  by.  Morris  BIml 

Electrical  transmission  of  power  for  pmnping,  by  H.  A.  Btons. 

Correct  design  and  stability  of  high  masonry  dams,  by  Geo.  T.  Wlsner. 

Irrigation  surveys  and  the  use  of  the  plane  table,  by  J.  B.  Lipplnoott. 

The  use  of  alkaline  waters  for  irrigation,  by  Thomas  H.  Means. 

^'94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  pnpared  by  E.  G. 
Murphy,  J.  C.  Hoyt,  and  G.  B.  HollistOT.      1904.    76  pp.,    3  pis.    10c 

Qives  instmction  for  field  and  office  woric  relating  to  measorements  of  stream  flow  by  orniMft 
meters.   BeealBoNo.  95. 

*95.  Accuracy  of  stream  measurements  (second  enlarged  edition),  by  E.  C.  Murphy. 
1904.    169  pp.,  6  pis. 

Describes  methods  of  measuring  and  computing  stream  flow  and  compares  results  derived 
from  different  instruments  and  methods.   Bee  also  No.  M. 

*103.  A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  Unites  States, 
by  E.  B.  Goodell.    1940.    120  pp.    (See  No.  152.) 

Explains  the  legal  principles  under  which  antipollution  statutes  beocme  operative,  qootes 
ooort  decisions  to  show  authority  for  various  deductions,  and  olasiifles  aooofding  to  scope  the 
statutes  enacted  in  the  different  States. 

110.  Contributions  to  the  hydrology  of  eastern  United  States,  1904;  M.  L.  Fuller, 
geologist  in  charge.    1905.    211  pp.,  5  pis.    10c. 

Contains  the  following  reports  ef  general  interest.  The  scope  ofeaoh  paper  is  indicated  by  its 
atle. 

Description  of  underflow  meter  used  in  measuring  the  volodty  and  dinctioD  of  undevground 
water,  by  Charles  8.  Blichter. 

The  California  or  "stovepipe"  method  of  well  construction,  by  Charles  8.  SHchter. 

Approximate  methods  of  measuring  the  yield  of  flowing  wells,  by  Charles  8.  Slichter. 

Corrections  necessary  in  accurate  determinations  of  flow  from  vertical  well  casings,  f ran 
notes  furnished  by  A.  N.  Talbot. 

Experiments  relating  to  problems  of  well  contamination  as  Quitman,  Oa.,  by  8.  W.  McOalHti 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackelt  and  Isaiah 
Bowman.     1905.    52  pp.,  4  pis.    5c. 

The  first  paper  discusses  the  pollution  of  streams  by  sewage  and  by  trade  wastes,  desciipes  tlM 
manufacture  of  strawboard,  and  gives  results  of  various  experiments  in  disposing  of  the  wa9t«. 
The  second  paper  describes  briefly  the  topography,  drainage,  and  geology  of  the  region  about 
Marion,  Ind.,  and  the  contamination  of  rock  wells  and  of  streams  by  waste  oil  and  brine. 

*114.  Underground  waters  of  eastern  United  States;  M.  L.  Fuller,  geologist  in  charge. 
1905.    285  pp.,  18  pis.    25c. 

Contains  report  on  "  Occurrence  to  underground  waters,"  by  M.  L.  Fuller,  discossingsoumSi 
amount,  and  temperature  of  waters,  permeability  and  storage  capacity  of  stocks,  waterbeaiinf 
formations,  recovery  of  water  by  springs,  well,  and  pumps,  essential  conditkn  of  arterian  flows 
and  general  conditions  affecting  underground  waters  in  eastern  United  States. 

115.  River  siirveys  and  profiles  made  during  1903,  arranged  by  W.  C.  Hall  and 
J.  C.  Hoyt.    1905.    115  pp.,  4  pis.    10c. 
Contains  results  of  survey  made  to  detennlnelocation  of  undeveloped  power  sites. 

119.  Index  to  the  hydrographic  progress  reports  of  the  United  States  Geological 
Survey,  1888  to  1903,  by  J.  C.  Hoyt  and  B.  D.  Wood,    1905.    253  pp.    Ific. 
Scope  indicated  by  title. 
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120.  Bibliographic  review  and  index  of  pap^s  relating  to  undeiiground  wftten  pub- 
lished by  the  United  States  Geological  Survey,  1879-1904,  by  M.  L.  Fuller. 
1905.  128  pp.   10c. 
Scope  tDdlOAted  by  title. 

•122.  Relation  of  the  law  to  underground  waters,  by  D.  W.  Johnson.   1905.   55  pp. 
5c. 

I>efl2ies  and  claasifles  underground  waters,  gives  oommon-law  rules  relating  to  their  use,  and 
cites  State  legislative  acts  affecting  them. 

140.  Field  measurements  of  the  rate  of  movement  of  underground  waters,  by  G.  S. 
-       Slichter.  1905.  122  pp.,  15  pis.  15c. 

Discusses  the  capacity  of  sand  to  transznit  water,  describes  meastvements  of  underflow  in  Rio 
Hondo,  San  Gabriel,  and  Hohave  River  valleys,  Calif.,and  on  Long  Island,  N.  Y.;glve8  results 
of  tests  of  wells  and  pumping  plants,  and  describes  stovepipe  method  of  well  constrootion. 

143.  Experiments  on  steel-concrete  pipes  on  a  working  scale,  by  J.  H.  Quinton. 
1905.  61pp.,  4  pis. 
Scope  indicated  by  title. 

145.  Contributions  to  the  hydrology  of  eastern  United  States,  1905;  M.  L.  Fuller, 

.  geologist  in  chaige.  1905.  220  pp.,  6  pis.  10c. 
Contains  brief  reports  of  general  interest  as  follows: 

Drainage  of  ponds  into  drilled  wells,  by  Robert  E.  Horton.  Discusses  efficiency,  cost,  and 
capacity  of  drahiage  wells,  and  gives  statistics  of  such  wells  in  southern  Michigan. 
Construction  of  so-called  fountain  and  geyser  springs,  by  Myron  L.  Fuller. 
A  convenient  gage  for  determining  low  artesian  heads,  by  Myron  L.  Fuller. 

146.  Ptoceedings  of  second  conference  of  engineers  of  the  Reclamation  Service,  with 

accompanying  papers,  compiled  by  F.  H.  Newall,  chief  engineer.  1905. 
267  pp.    15c. 

Contafais  brief  account  of  the  organization  of  the  hydrographic  [water-resources]  branch  and 
the  Reclamation  Service,  reports  of  ccnfierenoes  and  committees,  circulars  of  instruction,  and 
many  brief  reports  on  subjects  closely  related  to  reclamation,  and  a  bibliography  of  technical 
papers  by  members  of  the  service.  Of  the  papers  read  at  the  conference  those  listed  below 
(scope  indicated  by  title)  are  of  more  or  less  general  interest: 

Proposed  State  code  of  water  laws,  by  Morris  Bien. 

Power  engineering  applied  to  irrigation  problems,  by  O.  H.  Ensign. 

Estimates  on  tunneling  in  irrigation  projects,  by  A.  L.  Fellows. 

Collection  of  stream-gaging  data,  by  N.  C.  Orover. 

Diamond-drill  methods,  by  O.  A.  Hammond. 

Mean-velocity  and  area  curves,  by  F.  W.  Hanna. 

Importance  of  general  hydrographic  data  conoemhig  basins  of  streams  gaged,  by  R.  E.  Horton. 

Effect  of  aquatic  vegetation  on  stream  flow,  by  R.  E.  Horton. 

Sanitary  regulations  governing  construction  camps,  by  M.  O.  Lelghton. 

Necessity  of  draining  irrigated  land,  by  Thos.  H.  Means. 

AUcali  soils,  by  Thos.  H.  Means. 

Cost  of  stream-gaging  work,  by  E.  C.  Murphy. 

Equipment  of  a  cable  gaging  station,  by  E.  C.  Murphy. 

Silting  of  reservoirs,  by  W.  M.  Reed. 

Farm-unit  classification,  by  D.  W.  Ross. 

Cost  of  power  for  pumping  irrigating  water,  by  H.  A.  Storrs. 

Records  of  flow  at  current-meter  gaging  stations  during  the  frozen  season,  by  F.  H.  Tilllnghast. 

147.  Destructive  floods  in  United  States  in  1904,  by  E.  C.  Murphy  and  others.  206 
pp.,  18  pis.  15c. 

Contains  a  brief  account  of  "A  method  of  computing  cross-section  area  of  waterway?,"  in 
eluding  formulas  for  TnnTimnni  discharge  and  area  of  cross  section. 

•150.  Weir  experiments,  coefficients,  and  formulas,  by  R.  E.  Horton.    1906.     189 
pp.,  38  pis.  (See  Water-Supply  Paper  200.)  15c. 
Scope  indicated  by  title. 

151.  Field  assay  of  water,  by  M.  O.  Leighton.  1905.  77  pp.,  4  pis.  10c. 

Discusses  methods,  instruments,  and  reagents  used  in  determining  turbidity,  color,  iron, 
chlorides,  and  hardness,  in  connection  with  studies  of  the  quality  of  water  in  various  parts  of 
the  United  States. 
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*152.  A  review  of  the  laws  ^bidding  pollution  of  inland  watefs  in  the  United  States 
(second  edition),  by  E.  B.  Goodell.  1905.  149  pp.  10c. 
Scope  indicated  by  tttle. 

*160.  Underground-water  papers,  1906;  M.  L.  Fuller,  geolpgist  in  chaige.  1906. 
104  pp.,  1  pi. 

Gives  account  of  work  in  1006, 1  ists  of  publications  relating  to  nndergroimd  waters,  and  eon- 
tains  the  following  brief  reports  of  general  interest: 

Significance  of  the  term  *' artesian,"  by  Myron  L.  Fuller. 

Reprosentation  of  wells  and  springs  on  maps,  by  Myron  L.  FuUer. 

Total  amount  of  free  water  in  the  earth's  crust,  by  Myron  L.  FuUer. 

Use  of  fluorescein  in  the  study  of  undexground  waters,  by  R.  B.  Dole. 

Problems  of  water  contamination,  by  Isaiah  Bowman. 

Instances  of  improvement  of  water  in  wells,  by  Myron  L.  Fuller. 

*162.  Destructive  floods  in  the  United  States  in  1905,  with  a  discusedon  of  flood  dia- 
charge  and  frequency  and  an  index  to  flood  literature,  by  E.  G.  Muiphy  and 
others.  1906.  105  pp.,  4  pis.  15c. 

*163.  Bibliographic  review  and  index  of  undeiground-water  literature  published  in 
the  United  States  in  1905,  by  M.  L.  Fullw,  F.  G.  Qapp,  and  B.  L.  Johnson. 
1906.   130  pp.   15c. 
Soope  indicated  by  tttle. 

*179.  Prevention  of  stream  pollution  by  distillery  refuse,  based  on  investigations  at 
Lynchburg,  Ohio,  by  Herman  Stabler.  1906.  34  pp.,  1  pi.  10c. 

Describes  grain  distillatioa,  treatment  of  slop,  lonroes,  diaraeter,  and  effects  of  effluent 
on  streams;  discusses  fUtration,  precipitation,  fermentation,  and  evaporation  methods  of  dl>> 
{xnai  of  wastes  without  poUution. 

*^180.  Turbine  water-wheel  tests  and  power  tables,  by  R.  E.  Horton.  1906.  134  pp. 
2  pis.  20c. 

Scope  indicated  by  title. 

*186.  Stream  pollution  by  acid-iron  wastes,  a  report  based  on  investigations  made  at 
Shelby,  Ohio,  by  Herman  Stabler.  1906.  36  pp.,  1  pi. 

Gives  history  of  pollution  by  add-iron  wastes  at  Shelby,  Ohio,  and  resulting  litigstion;  dis- 
cusses effect  of  acid-iron  liquors  on  sewage  purification  processes,  recovery  of  copperas  from 
add-iron  wastes,  and  other  processes  for  disposal  of  pickling  liquor. 

*187.  Determination  of  stream  flow  during  the  frozen  season,  by  H.  K.  Barrows  and 
R.E.  Horton.  1907.  93  pp.,  1  pi.  15c. 
Scope  indicated  by  title. 

*^189.  The  prevention  of  stream  pollution  by  strawboard  waste,  by  E.  6.  Phelps. 
1906.   29  pp.,  2  pis.   5c. 

Describes  manufacture  of  strawboard,  present  and  proposed  methods  of  disposal  of  waste 
liquors,  laboratory  investigations  of  precipitation  and  sedimentation,  and  field  stodies  of 
amounts  and  character  of  water  used,  raw  material  and  finished  product,  and  mechanlrsi 
filtration. 

*194.  Pollution  of  Illinois  and  Mississippi  rivers  by  Chicago  sewage  (a  digest  of  the 
testimony  taken  in  the  case  of  the  State  of  Missouri  v.  the  State  of  Illinoii 
and  the  Sanitary  district  of  Chicago),  by  M.  O.  Leighton.  1907.  369  pp., 
2  pis.  40c. 

Scope  indicated  by  ampliflcatioo  of  title. 

*200.  Weir  experiments,  coefficient^,  and  formulas  (revision  of  paper  No.  150),  by 
R.  E.  Horton.   1907.   195  pp.,  38  pis.   35c. 
Scope  indicated  by  title. 

*226.  The  pollution  of  streams  by  sulphite  pulp  waste,  a  study  of  possible  remedies,  by 
E.    B.  Phelps.    1909.    37  pp.,  1  pi.    10c. 

Describes  manuCacture  of  sulphite  pulp,  the  waste  liquors,  and  the  experimental  work  l«id- 
ing  to  suggestions  as  to  methods  of  preventing  stream  pollution. 
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*229,  The  difliiifection  of  sewage  and  sewage  filter  effluents,  with  a  chapter  on  the 
pntrescibility  and  stability  of  sewage  effluents,  by  E.  B.  Phelps.    1909. 
91   pp.,  1  pi.    15c. 
Scope  indicated  by  tiUe. 

•234.  F&pers  on  the  conservation  of  water  resources.    1909.    96  pp.,  2  pis.    15c. 

Contains  the  foUowing  papers,  whoM  scope  is  indicated  by  Jiedr  titles;  Distiibation  of  rali^ 
fall,  b7  Hemy  Gannett;  Floods,  by  M.  O.  Leighton;  Developed  water  powers,  compiled  nnder 
the  direction  of  W.  M.  Steoart,  with  discussion  by  If.  O.  Leighton;  Undeveloped  water  powcfB 
by  M.  O.  Leighton;  Irrigation,  by  F.  H.  Newell;  Undergroond  waters,  by  W.  C.  MendenhaQy 
Denudation,  by  R.  B.  Dole  and  Hennan  Stabler;  Control  of  catchment  areas,  by  H.  N.  Parkv 

*2S5.  The  purification  of  some  textile  and  other  factory  wastes,  by  Hennan  Stabler 
and  G.  H.  Piatt.    1909.    76  pp.    10c. 

Discosses  waste  waters  from  wool  soooring,  bleaching  and  dyeing  oottoo  yam,  bleaching 
cotton  piece  goods,  and  mannfactare  of  oleomargine,  fertilizer,  and  ghie. 

236.  The  quality  of  stirface  waters  in  the  United  States,  Tait  I. — ^Analyses  of  waters 
east  of  tlie  one  hundredth  meridian,  by  R.  B.  Dole.    1909.    123  pp.    10c 
Describes  collection  of  samples,  methods  of  examination,  preparation  of  solatlons,  aoeoraey 
of  estimates,  and  expression  of  analytical  resolts. 

238.  The  public  utility  of  water  powers  and  their  governmental  regulation,  by  Ren6 
•  Tavemier   and  M.  0.  Leighton.    1910.    161pp.     15c. 

Discosses  hydraulic  i>ower  and  irrigation,  French,  Italian,  and  Swiss  legislation  relative  to 
the  development  of  water  powers,  and  laws  proposed  in  the  French  parliament;  reviews  work 
of  bureau  of  hydraulics  and  agricultural  improvement  of  the  French  department  of  agricul- 
ture, and  gives  r^sumd  of  Federal  and  State  water-power  legislation  in  the  United  States. 

*255.  Underground  waters  for  farm  use,  by  M.  L.  Fuller.    1910.    58  pp.,  17  pis.    15c. 

Discusses  rocks  as  sources  of  water  supply  and  the  relative  safety  of  supplies  from  different 

materials;springs  and  their  protection;  open  or  dug  and  deep  Wells,  their  location,  yield,  relativa 

cost,  {yrotection,  and  safety;  advantages  and  disadvantages  of  cisterns  and  combination  wells 

anddstans. 

*257.  Well-drilling  methods,  by  Isaiah  Bowman.    1911.    139  pp.,  4  pis.    15c. 

Discusses  amount,  distribution,  and  disposal  of  rainfall,  water-bearing  rocks,  amount  ol 
underground  water  and  artesian  conditions,  and  oil  and  gas  bearing  formations;  gives  history  of 
well  drilling  in  Asia,  Europe,  and  the  United  States;  describes  In  detail  the  various  method 
and  the  machinery  used;  discusses  loss  of  tools  and  geologic  difficulties;  contamination  of  well 
waters  and  methods  of  prevention;  tests  of  capacity  and  measurement  of  depth;  and  costs  of 
sinking  wells. 

•258.  Underground-water  papers,  1910,  by  M.  L.  Fuller,  F.  G.  Clapp,  G.  C.  Matson, 
Samuel  Sanford,  and  C.  H.  Wolff.    1911.    123  pp.,  2  phi.    15c 
Contains  the  following;  papers  (scope  Indicated  by  titles)  of  general  interest: 
Drainage  by  wells,  by  H.  L.  Fuller. 
Freezing  of  wells  and  related  phenomena,  by  M.  L.  Fuller. 
Pollution  of  underground  waters  in  limestone,  by  G.  C.  ICataon. 
Protection  of  shallow  wells  in  sandy  deposits,  by  M.  L.  Fuller. 
Magnetic  wells,  by  H.  L.  Fuller. 

259.  The  imderground  waters  of  southwestern  Ohio,  by  M.  L.  Fuller  and  F.  G. 
Clapp,  with  a  discussion  of  the  chemical  character  of  the  waters,  by  R.  B. 
Dole.    1912.    228  pp.,  9  pis.    35c. 

Describes  the  topography,  climate,  and  geology  of  the  region,  the  water-bearing  formatloai 
the  source,  mode  of  occurrence,  and  head  of  the  waters,  and  municipal  supplies;  gives  details  by 
counties;  discusses  in  supplement,  under  chemical  character,  method  of  analjrsis  and  expressfoB 
of  results,  mineral  constituents,  effect  of  the  constituents  on  waters  for  domestic,  industrial,  or 
medicinal  uses,  methods  of  purification,  and  chemical  composition;  many  analyses  and  field 
assays.  The  matter  in  the  supplement  was  also  published  in  Water-Supply  Paper  254  (Tha 
underground  waters  of  north-central  Indiana). 

274.  Some  stream  waters  of  the  western  United  States,  with  chapters  on  sediment 
carried  by  the  Rio  Grande  and  the  industrial  application  of  water  analyse^^ 
by  Herman  Stabler.    1911.    188  pp.    15c. 

Describes  ooUectfon  of  samples,  plan  of  analytical  work,  and  methods  of  analyses;  discuis 
Goapoonsaming  power  of  waters,  water  softening,  boiler  waters .  and  water  for  irrigation. 
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280.  Gftging  Btations  mamtained  by  the  United  States  Geological  Survey,  188^ 
1910,  and  Survey  publicationB  relating  to  water  reeourcee,  compiled  by 
B.D.Wood.    1912.    102  pp.    10c. 

•315.  The  purification  of  public  water  supplies,  by  G.  A.  Johnson.    1913.    84  pp., 
8  pis.    10c. 

Disetisses  groand,  lake,  and  river  waters  as  pabllo  soppUet,  development  of  waterworks 
systems  in  the  United  States,  water  consumption,  and  typhoid  fever;  deseribes  methods  of 
filtration  and  sterilisation  of  water  and  municipal  water  softening. 

334.  The  Ohio  Valley  flood  of  March-April,  1913  (including  comparisons  with  Bome 
earlier  floods),  by  A.  H.  Horton  and  H.  J.  Jackson.  1913.  96  pp.,  22  pis. 
20c 

Although  relating  spedflcaUy  to  floods  in  the  Ohio  VaDey,  this  report  discusses  also  theoBUses 
of  floods  and  the  prevention  of  damage  by  floods. 

337.  The  effects  of  ice  on  stream  flow,  by  William  Glenn  Hoyt.    1913.    77  pp.,  7 1^ 
16c. 
Discusses  methods  of  measuring  the  winter  flow  of  streams. 

•345.  Contributions  to  the  hydrology  of  the  United  States,  1914.    N.  C.  Grover, 
chief  hydraulic  engineer.    1915.    225  pp.,  17  pis.    30c.    Contains: 

*(c)  A  method  of  determining  the  daily  discharge  of  rivers  of  various  slope,  by  IL  R.  Hail 
W.  E.  Hall,  and  C.  H.  Pierce,  pp.  53-65.    5c.    Scope  indicated  by  title. 

364.  Water  analyses  from  the  lalwratory  of  the  United  States  Geological  Survey, 
tabulated  by  F.  W.  Clarke,  chief  chemist.    1914.    40  pp.    5c. 

Contains  analyses  of  waters  from  rivers,  lakes,  wells,  and  springs  in  various  parts  of  the  United 
States,  including  analyses  of  the  geyser  water  of  Yellowstone  National  Park,  hot  springs  in 
Montana,  brines  from  Death  Valley,  water  from  the  Oulf  of  Mexico,  and  mine  waters  from 
Tennessee,  Michigan,-  Missouri  and  Oklahoma,  Montana,  Col(»iido  and  Utah,  Nevada  and 
Arixona,  and  California. 

371.  Equipment  for  current-meter  gaging  stations,  by  G.  J.  Lyon.  1915.  64  pp., 
37  pis.    20c. 

Describes  methods  of  Installing  recording  and  other  gages  and  of  constructung  gage  weQs 
shelters ,  and  structures  for  making  discharge  measurements  and  artificial  controls. 

•375.  Contributions  to  the  hydrology  of  the  United  States,  1915.    N.  C.  Grover,  chief 
hydraulic  engineer,    1916.    181  pp.,  9  pis.    Contains: 

(c)  Relation  of  stream  gaging  to  the  science  of  hydraulics,  by  C.  H.  Pierce  and  R.  W.  Daven 
port,  pp.  77-84. 

(e)  A  method  for  correcting  river  discharge  for  changing  stage,  by  B.  E.  Jones,  pp.  117-l3Q> 

(f )  Conditions  requiring  the  use  of  automatio  gages  in  obtaining  stream-flow  records,  by  C.  H. 
Pierce,  pp.  131-139. 

•400.  Contributions  to  the  hydrology  of  the  United  States,  1916.    N.  C.  Grover, 
chief  hydraulic  engineer.    Contains: 

(a)  The  people's  interest  in  water-power  resovux!es,  by  O.  O.  Smith,  pp.  1-8. 

(c)  The  measurement  of  silt-laden  streams,  by  Raymond  C.  Pierce,  pp.  80-5L 

(d)  Accuracy  of  stream-flow  data,  by  N.  C.  Grover  and  J.  C.  Hoyt,  pp.  53-50. 

416.  The  divining  rod,  a  history  of  water  witching,  with  a  bibliography,  by  Arthur 
J.Ellis.    1917.    39  pp.     10c. 

A  brief  paper  published  "merely  to  famish  a  reply  to  the  numerous  inquiries  that  are  con- 
tinually being  received  from  all  parts  of  the  country**  as  to  the  eflQcacy  of  the  divining  rod  for 
locating  underground  water. 

425.  Contributions  to  the  hydrology  of  the  United  States,  1917,  N.  C.  Grover,  chief 
hydraulic  engineer.    1918.    Contains: 

(c)  Hydraulic  conversion  tables  and  convenient  equivalents,  pp.  71-94.    1917. 

427.  Bibliography  and  index  of  the  publications  of  the  United  States  Geologicil 
Survey  relating  to  ground  water,  by  O.  E.  Meinzer.    1918.    169  pp.,  1  pi. 

Includes  publications  prepared,  in  whole  or  part,  by  the  Geological  Survey  that  treat  soy 
phase  of  the  subject  of  ground  water  or  any  subject  directly  applicable  to  ground  water.  Clos- 
trated  by  map  showing  reports  that  cover  spedflo  areas  more  or  less  thorooi^ily. 
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*72.  Denudatioii  and  erosioii  in  the  southern  Appalachian  region  and  the  Monon- 
gahelabaain,  by  L.C.Glenn.    1911.    137  pp.,  21  pis.    35c. 

Describes  the  topography,  geology,  drainage,  forests,  climate,  population,  and  transporta- 
tton  tecOities  of  the  region,  the  relatioD  of  agriculture,  lumbering,  mining,  and  power  develop 
ment  to  erosion  and  denudation,  and  the  nature,  effects,  and  remedies  of  erosion;  gives  details 
of  coodlUons  in  Holston,  Nolichucky,  French  Broad,  Little  Tennessee,  and  Hiwassee  river 
bastns,  along  Tennessee  River  proi>er,  and  in  the  basins  of  the  Coo8a*AIabama  system,  Chatta* 
hoochee,  SaTannah,  Sahida,  Broad,  Catawba,  Yadkin,  New,  and  Monongahela  rivers. 

86.  The  transportation  of  d^ris  by  running  water,  by  G.  E.  Gilbert,  based  on 
exx>eriinents  made  with  the  assistance  of  £.  C.  Murphy.  1914.  263  pp., 
3pl8.     70c. 

The  results  of  an  investigation  which  was  carried  on  in  a  spedally  equipped  laboratory  at 
Berkeley,  GaUf.,  and  was  undertaken  for  the  purpose  of  learning  "the  laws  which  control  the 
movement  of  bed  load  and  especially  to  determine  how  the  quantity  of  load  is  related  to  the 
stream's  slope  and  discharge  and  to  the  degree  of  comminution  of  the  ddbris." 
A  highly  technical  report. 

105.  Hydraulic  mining  debris  in  the  Sierra  Nevada,  by  G.  K.  Gilbert.  154  pp., 
34  pl8.    1917. 

Presents  the  results  of  an  investigation  imdertaken  by  the  United  States  Geok)gica]  Surrey 
in  response  to  a  memorial  from  the  California  Miners'  Association  asking  that  a  particular  study 
be  made  of  portions  of  the  Sacramento  and  San  Joaquin  valleys  afTected  by  detritus  from  tor- 
rential streams.  The  report  deals  largely  with  geologic  and  physiographic  aspects  of  the  subject, 
traces  the  physical  effects,  past  and  future,  of  the  hydraulic  mining  of  earlier  decades,  the  similar 
efTects^  which  certain  other  industries  induce  through  stimulatiftn  of  the  erosion  of  the  soil, 
and  the  influence  of  the  restriction  of  the  areas  of  inundation  by  the  construction  of  levees.  Sug- 
gests cooperation  by  several  interests  for  the  control  of  the  streams  no-v  carrying  heavy  loads  of 
debris. 

BXTLLETIHS. 

*32.  Lists  and  analyses  of  the  mineral  springs  of  the  United  States  (a  preliminary 
study),  by  A.  C.  Peale.    1886.    235  pp. 

Defines  mineral  waters,  lists  the  springs  by  States,  and  gives  tables  of  analyses  so  f^  as 
available. 

*264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 
Veatch.     1905.     106  pp.     10c. 

*298.  Record  of  deep-well  drilling  for  1905,  by  M.  L.  Fuller  and  Samuel  Sanford. 
1906.    299    pp.    25c. 

Bulletina  264  and  296  discuss  the  importance  of  accurate  well  records  to  the  driller,  to  owners 
of  oil,  gas,  and  water  wells,  and  to  the  geologist;  describes  the  general  methods  of  work;  gives 
tabulated  records  of  wells  by  States,  and  detailed  records  selected  as  affording  valuable  strati- 
graphic  information. 

*319.  Summary  of  the  controlling  factors  of  artesian  flows,  by  Myron  L.  Fuller. 
1908.    44  pp.,  7  pis.    10c. 

Describes  underground  reservoirs,  the  sources  of  underground  waters,  the  confining  agents, 
the  primary  and  modifying  factors  of  artesian  circulation,  the  essential  and  modifying  liMTtors 
of  artisian  flow,  and  typical  artisian  systems. 

*479.  The  geochemical  interpretation  of  water  analyses,  by  Chase  Palmer.  1911. 
31  pp.    5c. 

Discusses  the  expression  of  chemical  analyses,  the  chemical  character  of  water,  and  the  prop- 
erties of  natural  waters;  gives  a  classification  of  waters  based  on  property  values  and  reacting 
values,  and  discusses  the  character  of  the  waters  of  certain  rivers  as  interpreted  directly  from  the 
results  of  analyses;  discusses  also  the  relation  of  water  properties  to  geologic  formations,  silica 
in  river  water,  and  the  character  of  the  water  of  the  Mississippi  and  the  Great  Lakes  and  St. 
Lawrence  Hivet  as  indicated  by  chemical  analyses. 

616.  The  data  of  geochemistry  (third  edition),  by  F.  W.  Clarke.  1916.  821  pp.  46c. 
Earlier  editions  were  published  as  Bulletins  330  and  491.  Contains  a  discussion  of  the  state- 
ment and  tcrpretatlon  of  water  analyses  and  a  chapter  on  "Mineral  wells  and  springs''  (pp. 
179-216).  Discusses  the  definition  and  classification  of  mineral  waters,  changes  in  the  composi- 
tion of  water,  deposits  of  calcareous,  ocherous  andsllioeous  materials  made  by  water,  vadose  and 
juvenile  waters,  and  thermal  springs  in  relation  to  volcanlsm.  Describes  the  diflerent  kmds  of 
ground  water  and  gives  typical  analyses.  Includes  a  brief  bibliography  of  papers  containing 
water  analyses. 
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ANWAL  REPORTS. 

♦Fifth  Annual  Report  of  the  United  States  Geological  Survey,  1883^84,  J,  W.  Powell, 
Director.    1885.    xxxvi,  469  pp.,  58  pis.    $2.25.    Contains: 

*The  requisite  and  qualifying  conditiaDS  of  artesian  wells,  by  T.  C  Chamberlain,  pp.  12S  to 
173,  PI.  21.    Scope  indicated  by  tttle. 

•Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91,  J.W.  Powell, 
Director.  1891.  2  parts.  Pt.  II— Irrigation,  xviii,  576  pp.,  93  pis.  $2. 
Contains: 

*IrrigaUon  in  India,  by  H.  M.  Wilson,  pp.  36S-561,  Pis.  107  to  146.  Bee  WaUr-Siipply 
Paper  87. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  J.  W. 
PoweU,  Director.  1892.  (Pts.  II  and  III,  1893.)  3  parts.  'Pt.  HI— Irri- 
gation, zi,  486  pp.,  77  pis.    $1.85.    Contains: 

^American  irrigation  engineering,  by  H.  If.  Wilson,  C.  £.,  pp.  101-349,  Pb.  Ill  to  141 
Discusses  the  ecooomio  aspects  of  irrlgatlan,  alkaline  drainage,  silt,  and  sedimentatton;  gives 
brief  history  and  legislation;  describes  canals;  discusses  water  storage  at  reservods  of  the  Gill- 
fomia  and  other  projects,  subsurface  sources  of  supply,  pumping,  and  snbtrrigation. 

Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-98,  J.  W. 
Powell,  Director.  1893.  (Pt.  II,  1894).  2  parts.  •Pt.  II— Accompanying 
papers,  xx,  597  pp.,  73  pis.    $2.10.    Contains: 

^he  potable  waters  of  the  eastern  United  States,  by  W  J  If  oGee,  pp.  1  to  47.  DiaoosM 
cistern  water,  strdlun  waters,  and  ground  waters,  including  mineral  springs  and  artesian  wells. 

^Natural  mineral  waters  of  the  United  States,  hy  A.  C.  Peale,  pp.  4»-88,  Fls.  S  and  4.  Dis- 
cusses the  origin  and  flow  of  mineral  springs,  the  souroe  of  mineraliiatioii,tlienDal  springs,  the 
chemical  composition  and  analysis  of  spring  waters,  geographic  distribution,  and  the  pttTliatiiin 
of  mineral  waters;  gives  a  list  of  American  mineral  spring  resorts;  contains  also  some  analyan- 

Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles 
D.  Walcott,  Director.  1898.  (Parts  II,  III,  and  V,  1899.)  6  parts  in  7  vols, 
and  separate  case  for  maps  with  Pt.  V.  •Pt.  II — ^Papers  chiefly  of  a  theo- 
retic nature,  v.  958  pp.,  172  pis.    $2.65.    Contains: 

^Principles  and  conditions  of  the  movements  of  ground  water,  by  F.  H.  King,  pp.  M-IM,  Pb. 
6  to  16.  Discusses  the  amount  of  water  stored  in  sandstone,  in  soil,  and  in  other  rocks;  the 
depth  to  which  ground  water  penetrates;  gravitational,  thermal,  and  capillary  movements  of 
ground  waters,  and  the  configuration  of  the  ground-water  surface;  gives  the  results  of  expert, 
mental  investigations  on  the  flow  of  air  and  water  through  rigid  porous  media  and  through 
sands,  sandstones,  and  silts;  discusses  results  obtained  by  other  investigators,  and  stunmarixes 
result*^  of  observations;  discusses  also  rate  of  flow  of  water  through  sand  and  rock,  the  growth  of 
rivers,  rate  of  Alteration  through  soil,  interference  of  wells,  etc. 

^Theoretical  investigation  of  the  motion  of  ground  waters,  by  C.  8.  Slichter,  pp.  29S-3S4.  PI. 
17.    Scope  indicated  by  title. 


Digitized  by 


Google 


INDEX  BY  AREAS  AND  StTBJECTS. 


{A— Aimtial  Reports;  M— Monograph;  B— BuOeUii;  P— Professioiial  Paper;  W -Water-Supply  Paper; 
OF— Geologic  folio.   For  titles  see  preceding  pages.] 

Artesian  waters:  Essential  conditions A  5;  B  319;  P44;  W  67, 114 

Bibliographies' W 119, 120, 163, 427 

Chemical  analyses :  *  Methods  and  interpretation.  W 151, 236, 259, 274, 364;  B  479, 616 

Connecticut:  Quality  of  waters;  pollution W  79, 144, 232, 374, 397 

Surface  waters W  162 

Underground  waters W  57, 102, 110, 149, 232, 374, 397;  B  264, 298 

Conservation W  234, 400a 

Debris  investigation P  86, 105 

Delaware:  Quality  of  waters W258;  B  l38 

Underground  waters W57,114,149;  B138,298;  GF  137,162 

IHgtrict  of  Columbia:  Quality  of  waters;  pollution Wl92,236;  B  138 

Surface  waters W  162, 192 

Underground  waters W  57, 114, 149;  B  138;  GF  70, 152 

Divining  rod W416 

Engineering  methods W 1, 3, 8, 20, 41, 42, 43, 56, 64, 94, 95, 

110, 143, 150, 180, 187, 200, 257, 337, 345^,  371, 375c,  e,/,  400c,  400d,  425c 

Floods W  88, 92, 147, 162, 334 

India:  Irrigation A  12;  W87 

Ice  measurements W 187, 337 

Irrigation,  general A  12  ii,  13  iii;  W  20, 22, 41, 42, 87, 146 

Legal  aspects:  Surface  waters W 103, 152, 194, 238 

Underground  waters "W 122 

Maine:  Quality  of  waters;  pollution W 144, 198, 223, 236, 258;  GF  149, 158 

Surface  waters...; A  6;  W69, 162, 198,279 

Underground  waters W  57, 

102, 114, 145, 149, 223, 258;  B  264, 298;  GF  149, 158, 192 

Maryland:  Quality  of  waters;  pollution,  etc W 145, 192, 236, 258 

Surface  waters W  162, 192 

Underground  waters W  57, 

114, 145, 149;  B  138, 298;  GF  13, 23, 70, 136, 137, 152, 160, 182 

Massachusetts:  Quality  of  waters;  pollution W79,144,185 

Surface  waters W  415 

Underground  waters W 102, 110, 114, 149;  B  298 

Mineral  springs:  Analyses A  14,  ii;  B  32 

Origin,  distribution,  etc A  14,  ii 

lists B32;  W114 

Motions  of  ground  waters A19,ii;  B  319;  W  67, 110, 140^  155 

New  Hampshire:  Quality  of  waters;  pollution W 144 

Underground  waters W  61, 102, 114, 145, 149;  B  264, 298 

1  Many  of  the  reports  contain  brief  subject  bibliographies.   See  abstracts. 

s  Many  analyfts  of  river,  spring,  and  well  waters  are  scattered  through  publications,  as  noted  in  abstracts. 
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Surface  waters W424 
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Surface  wat« A  lOi,  W 162, 192 
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Allagnwh  River,  Maine yn 

Alplaua  KiU,  N.  Y xn 

Ammonooeuc  River,  N.  H x 

Androecoggin  River,  Maine,  N.  H.  ix 

Andrcecoggin  River,  Little,  Maine .  ix 

Antietam  Creek,  Md xnr 

Aroostook  River,  Maine vn 

Ashuelot  River,  N.  H x 

Auburn  Lake,  Maine ix 

Batten  Kill,  N.  Y xi 

Beaver  Kill,  N.  Y xm 

Blackstone  River,  R.  I x 

Borden  Brook,  Maas xi 

Branch  Lake,  Maine vin 

Branch  Lake  Stream,  Maine vm 

Branch  River,  R.  I x 

Broad  Creek,  Md xiv 

Bumtfihirt  River,  Maas x 

Byram  River,  Conn xi 

Byram  River,  Eaat  Branch,  Conn. .  xi 

Byram  River,  Middle  Branch,  Conn.  xi 

Byram  River,  West  Branch,  Conn .  xi 

Canada  Creek,  East,  N.  Y xn 

Canada  Creek,  West,  N.  Y xn 

Caroga  Creek,  N.  Y xn 

Carrabassett  River,  Maine vm 

Catskill  Creek,  N.  Y xn 

Cayadutta  Creek,  N.  Y xn 

Cayuta  Creek,  N.  Y xiv 

Cedar  River,  N.  Y xi 

Charles  River,  Mass ix 

Chemimg  River,  N.  Y xnr 

Chenango  River,  N.  Y xm-xrv 

Cobbosseecontee  Lake,  Maine vm 

Cobbosseecontee  Stream,  Maine. . .  vm 

Cochituate  Lake,  Mass ix 

Cold  Stream,  Maine vm 

Cold  Stream  Pond,  Maine vm 

Concord  River,  Mass ix 

Connecticut  River,  Mass.,  N.  H., 

Conn X 

Contoocook  River,  N.  H ix 

Cooks  Creek,  Va xiv 

Croton  River,  N.  Y xn 


Page. 

Dead  River,  Maine vm 

Deer  Creek,  Md xiv 

Deerfield  River,  Mass x 

Delaware  River,  N.  J.,  N.  Y xm 

Delaware  River,  East  Branch,  N.  Y .  xm 
Delaware    River,    West    Branch, 

NY xm 

Delaware  db  Hudson  Canal,  diver- 
sion to xn 

East  Branch  or  Fork.    See  name  of 
main  stream. 

East  Canada  Creek,  N.  Y. xn 

Eaton  Brook,  N.  Y xnr 

Elk  Run,  Va xnr 

Esopus  Creek,  N.  Y xn 

Farmington  River,  Mass xi 

Fish  Creek,  N.  Y xi 

Fishkill  Creek,  N.  Y xn 

Fish  River,  Maine vn 

Foundry  Brook,  N.  Y xn 

Georges  Creek,  Md xnr 

Goose  Creek,  Va xv 

Graefenberg  Creek,  N.  Y xn 

Green  Lake,  Maine vm 

Green  Lake  Stream,  Maine vm 

Gimpowder  Falls,  Md xnr 

Gimpowder  Falls,  Little,  Md xiv 

Hawksbill  Creek,  Va xiv 

Hoodc  River,  N.  Y xi-xn 

Housatonic  River,  Conn . ,  Mass xi 

Hudson  River,  N.  Y xi 

Indian  Lake  reservoir,  N.Y xi 

Lidian  River,  N.  Y xi 

Israel  River,  N.  H x 

Johnson  Brook,  N.Y xn 

Juniata  River,  Pa xnr 

Kenduskeag  Stream,  Maine vm 

Kennebec  River,  Maine vm 

Kinderhook  Creek,  N.  Y xn 

Lehigh  River,  Pa xm 

Lewis  Creek,  Va xnr 

Little  Androscoggin  River,  Maine.  ix 

Little  Gunpowder  Falls,  Md xnr 

Little  River,  N.  H x 
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Marhian  River,  Maine 

Madawaska  River,  Maine 

Madison  Brook,  N.  Y 

Magalloway  River,  Maine 

Matfield  River,  Mass 

Mattawamkeag  River,  Maine 

Merrimac  River,  Mass.,  N.  H 

Messalonskee  Stream,  Maine 

Mianus  River,  Conn.,  N.  Y 

Middle  Branch  or  Fork.    See  name 

of  mainstream. 

Middle  River,  Va 

Millers  River,  Mass 

Millstone  River,  N.  J 

Mohawk  River,  N.  Y 

Monocacy  River,  Md 

Mongaup  River,  N.  Y 

Moose  River,  Maine 

Mdoeehead  Lake,  Maine 

Moss  Brook,  Mass 

Musconetcong  River,  N.  J 

Mystic  Lake,  Mass 

Nail  Creek,  N.  Y 

Nashua  River,  Mass 

Nashua    River,     South    Branch, 

Mass 

Neversink  River,  N.  Y 

Neshaminy  Creek,  Pa 

Ninemile  Creek,  N.  Y 

Normans  Kill,  N.  Y 

North  River,  Va 

Occoquan  Creek,  Va 

Octoraro  Creek,  Md 

Opequan  Creek,  W.  Va 

Oriskany  Creek,  N.  Y 

Orland  River,  Maine 

Ossipee  River,  Maine 

Otter  River,  Mass 

Passadumkeag  River,  Maine 

Passage  Creek,  Va 

Passaic  River,  N.  J 

PasBumpsic  River,  Vt ; 

Patapsco  River,  Md 

Patuxent  River,  Md 

Paulins  Kill,  N.J 

Pawcatuck  River,  R.  I 

Pawtuxet  River,  R.  I 

PemigewasBet  River,  N.  H 

Pemigewasset   River,       Middle 

Branch,  N.  H 

Penobscot  River,  Maine 

Penobscot    River,    East    Branch, 

Maine 
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Penobscot   River,    West   Branch, 

Maine vm 

Perkiomen  Creek,  Pa xm 

Phillips  Lake  outlet,  Maine vm 

Piscataquis  River,  Maine vm 

Pomperaug  River,  Conn xi 

Pompton,  lUver  N.  J. xm 

Potomac  River,  D.  C,  Md. ,  W.  Va  xiv 
Potomac    River,    North    Branch, 

Md.,  W.  Va. XIV 

Potomac  River,  South  Branch,  W. 

Va iiv 

Presumpecot  River,  Maine ix 

Priest  Brook,  Mass x 

Providence  lUver,  R.  I x 

Quaboag  River,  Mass x 

Quacken  Kill,  N.  Y xn 

Quinebaug  River,  Conn x 

Ramapo  River,  N.  J xm 

Rangeley  Lake,  Maine ix 

Rappahannock  River,  Va xv 

Raritan  River,  N.  J xm 

Raritan  River,  North  Branch,  N.J.  xm 

Raritan  River,  South  Branch,  N.J.  x  m 

Reeds  Brook,  Maine vm 

Reels  Creek,  N.  Y xn 

Roach  River,  l^Iaine vm 

Rockaway  River,  N.  J xm 

Rock  Creek,  D.  C xv 

Rondout  Creek,  N.  Y xn 

Sacandaga  River,  N.  Y xi 

Sacandaga   River,    West   Branch, 

N.Y XI 

Saco  River,  Maine,  N.  H ix 

St.  Croix  River,  Maine vn 

St.    Croix   River,    West   Branch, 

I^faine vu 

St.  Francis  River,  Maine vn 

St.  George  River,  Maine vm 

St.  John  River,  Maine vn 

Salmon  River,  Conn xi 

Sandy  River,  Maine vm 

Saquoit  Creek,  N.  Y xn 

Satucket  River,  Mass ix 

Savage  River,  Md xir 

Schoharie  Creek,  N.  Y xn 

Schroon  Lake,  N.  Y xi 

Schroon  River,  N.  Y xi 

Schuylkill  River,  Pa xm 

Sebago  Lake  outlet,  Maine a 

Sebasticook  River,  Maine vni 

Seekonk  River,  R.  I x 

Shenandoah  River,  V« xit 
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Page. 
Shenandoah  River,   North  Fork, 

Va xrv 

Shenandoah  River,   South  Fork, 

Va Hv 

Shetucket  River,  Conn x 

South  Branch.    See  name  of  main 

stream. 

South  River,  Va xiv 

Sip  Pond  Brook,  Mass x 

Souhegan  River,  N.  H ix 

Starch  Factory  Creek,  N.  Y xn 

Sudbury  River,  MasB ix 

Suncook  River,  N.  H ix 

Susquehanna  River,  N.  Y.,  Pa. . .  xra 
Susquehanna  River,  West  Branch, 

Pa XIV 

Swift  River,  Mafis x 

Sylvan  Glen  Creek,  N.  Y xn 

Tenmile  River,  N.  Y xi 

Tenmile River,  R.I x 

ThameaRiver,  Conn x 

Tioughnioga  River,  N.  Y xiv 

Tohickon  Creek,  Pa xm 

Tully  River,  East  Branch,  Mass. . .  x 


Page.^ 

Tuflcarora  Creek,  W.  Va xrv* 

Union  River,  Maine vm 

Union  River,  Eaet  Branch,  Maine,  viii 

Union  River,  West  Branch,  Maine,  viii 

Wallkill  River,  N.  Y xii 

Wanaque  River,  N.  Y xm 

Wappinger  Creek,  N.  Y xii 

Ware  River,  Mass x 

Webb  Brook,  Maine •. vui 

West  Canada  Creek,  N.  Y xn 

Westfield  Little  River,  Mass xi 

Westfield  River,  Mass xi 

Westfield  River,  Middle  Branch, 

Mass XI 

Westfield  River,  West  Branch,  Mass  xi 

White  River,  Vt x 

Wills  Creek,  Md xiv 

Winnipesaukee  Lake,  N.  H ix 

Wissahickon  Creek,  Pa xm 

Wood  River,  R.  I x 

Woonasquatucket  River,  R.  I . . . .  x 

Zealand  River,  N.  H x 

West  Branch  or  Fork.    See  name 

of  main  stream. 
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